REPORT

July 6, 2011

REPORT ON

Baker Creek Reach 7 Overflow
Monitoring Program -
Final Report

Submitted to:

Public Works and Government Services Canada
5101 — 50th Ave

P.O. Box 518 Yellowknife, NT X1A 2N4

Attention: Robert Girvan, Project Manager,
Northern Contaminated Sites Western Region

Project Number: 09-1427-0006/20000/20500

AECOM No.: 317-Baker_Creek-11-RPT-0003-
Rev2_20110706

GAL Doc. No.: 066

Distribution:

2 Copies - Public Works and Government Services Canada
2 Copies - Golder Associates Ltd.



BAKER CREEK REACH 7 OVERFLOW MONITORING PROGRAM

Executive Summary

In May 2011, icing in upper Baker Creek caused changes to the regular flow path of the creek near
Giant Mine (the Mine). The normal flow path of Baker Creek is from little Martin Lake to Baker Pond through a
series of wetlands and a waterfall upstream of the pond. Over the past winter, ice built up over a distance of
approximately one kilometre upstream of Baker Pond, causing early spring flows from Martin Lake to flow
northeast around the ice jam instead of the usual flow path through the ice (referred to as “the overflow event”
below). The diverted flow eroded an old mine road and entered historic Jo Jo Lake, where sediments have been
impacted by mine tailings during the early years of mining (SRK 2009). The flow of water through historic
Jo Jo Lake resulted in re-suspension and transport of tailings impacted sediments through lower Baker Creek to
Yellowknife Bay. Sediment quality in the area affected by tailings has most notably been characterized by
elevated concentrations of metals and metalloids (e.g., arsenic, cadmium, aluminum, chromium)
(Jacques-Whitford-Axys 2006).

The event timeline for the sediment release and subsequent monitoring was as follows:

m May 14, 2011 - Spring flows from Martin Lake deviate from regular flow path and enter historic Jo Jo Lake;
regulatory consultation initiated.

m May 16, 2011 — Acute toxicity and water quality sampling of creek initiated.
m May 17, 2011 — Continued sampling and mobilization of response team.

m May 18, 2011 — Project engineers divert overflow back to the original channel; coarse fill laid in the tailings
area of Reach 6 prevent flows from circulating upstream.

m May 18 onwards — Continued sampling in Baker Creek and Yellowknife Bay and subsequent data analysis.

The main objective of the Baker Creek overflow monitoring program was to characterize water and sediment
quality at various locations in Baker Creek and Yellowknife Bay on several occasions during and after the
overflow event. To address this objective, water quality data collected between May 16 and June 17, 2011 were
evaluated by comparing concentrations of individual parameters with water quality guidelines for the protection
of aquatic life and human health (i.e., drinking water) (CCME 1999, with updates to 2011; Health Canada 2010).
Concentrations were also compared to the limits outlined in the Metal Mining Effluent Regulations (MMER)
(Government of Canada 2002, 2006).

The key findings from the Baker Creek Reach 7 overflow monitoring program include the following:

m In-stream concentrations of TSS and other parameters associated with Mine tailings
(i.e., sulphate and metals) indicate that during the overflow event, sediment and tailings in historic
Jo Jo Lake were re-suspended and discharged through lower Baker Creek into Yellowknife Bay.

m Toxicity testing conducted during the overflow event indicated that stream water downstream of the tailings
impacted area was not acutely toxic.
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BAKER CREEK REACH 7 OVERFLOW MONITORING PROGRAM

m TSS concentrations were high during the overflow event, but declined to levels within the typical
background range in approximately 10 days. A slight increase in TSS concentration followed, but values
subsequently declined and were near or within the background range and below the CCME aquatic life
guideline by June 3.

m Levels of cyanide and ammonia, which were historically high at Giant Mine, were within the typical
background range for Baker Creek after mitigation.

m Sulphate concentrations in the lower reaches of Baker Creek were higher than typically observed in Baker
Creek during spring.

m Concentrations of total metals and metalloids in Baker Creek were elevated during the overflow event, and
there was a strong relationship between TSS and total metal concentrations. At high concentrations, such
as those observed immediately after the overflow event, only a small proportion of the total metal
concentration was in the dissolved form. After mitigation, both total metal concentrations and the
percentage of metals in the dissolved form approached values typically measured in Baker Creek.

m A combination of the overflow event and wind-induced mixing likely resulted in elevated TSS and total
metals concentrations in Yellowknife Bay, near the mouth of Baker Creek on May 31. Elevated
concentrations in the Back Bay public dock area on the same day were likely due to wind-induced mixing
and turbulence. By June 8, TSS levels were low, and although concentrations of several metals were
above aquatic life guidelines (i.e., aluminum, antimony, arsenic and copper), concentrations were within the
typical background ranges.

Water quality monitoring was discontinued on June 17 in Baker Creek, and on June 8 in Yellowknife Bay,
because concentrations of TSS and metals had returned to background levels. A shoreline sediment
investigation to identify areas of visual sediment deposition will occur in July (weather permitting), followed by a
detailed sediment survey in September. Sediment quality data will be reported in a subsequent report, to be
issued once monitoring has been completed and a final set of sampling results have been received and
analyzed. Fish monitoring in Baker Creek was initiated on June 1, in consultation with Fisheries and Oceans
Canada. Findings from that study will also be reported in a separate report at a later date.
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BAKER CREEK REACH 7 OVERFLOW MONITORING PROGRAM

Study Limitations

Golder Associates Ltd. (Golder) has prepared this document in a manner consistent with the level of care and
skill ordinarily exercised by members of the engineering and science professions currently practising under
similar conditions in the jurisdiction in which the services are provided, subject to the time limits and physical
constraints applicable to this document. No warranty, express or implied, is made.

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein,
has been prepared by Golder for the sole benefit of Public Works and Government Services Canada. It
represents Golder’s professional judgement based on the knowledge and information available at the time of
completion. Golder is not responsible for any unauthorized use or modification of this document. All third parties
relying on this document do so at their own risk.

The factual data, interpretations, suggestions, recommendations and opinions expressed in this document
pertain to the specific project, site conditions, development and purpose described to Golder by Public Works
and Government Services Canada, and are not applicable to any other project or site location. In order to
properly understand the data, interpretations, suggestions, recommendations and opinions expressed in this
document, reference must be made to the entire document.

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein,
as well as all electronic media prepared by Golder are considered its professional work product and shall remain
the copyright property of Golder. Public Works and Government Services Canada may make copies of the
document in such quantities as are reasonably necessary for those parties conducting business specifically
related to the subject of this document or in support of or in response to regulatory inquiries and proceedings.
Electronic media are susceptible to unauthorized modification, deterioration and incompatibility, and therefore no
party can rely solely on the electronic media versions of this document.
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1.0 INTRODUCTION

1.1 Background

In May 2011, icing in upper Baker Creek caused changes to the normal flow path of the creek near
Giant Mine (the Mine). The normal flow path of Baker Creek is from upper Baker Creek into Baker Pond,
through the lower portion of Baker Creek and then into Yellowknife Bay (Figures 1 and 2). The mouth of
Baker Creek is located approximately three kilometres north of the City of Yellowknife.

Upper Baker Creek typically flows from little Martin Lake to Baker Pond through a series of wetlands and a
waterfall upstream of the pond (Figure 2). However, over the winter of 2010/2011, ice built up over a distance of
approximately one kilometre upstream of Baker Pond, causing early spring runoff waters flows from Martin Lake
to flow northeast around the ice jam instead of the usual flow path through the ice (Figure 3). This change in
flow path will herein be referred to as “the overflow event’. The diverted flow eroded an old mine road and
entered historic Jo Jo Lake, where sediments have been impacted by mine tailings during the early years of
mining (SRK 2009). The flow of water through historic Jo Jo Lake resulted in re-suspension and transport of
tailings impacted sediments through lower Baker Creek to Yellowknife Bay. Sediment quality in historic
Jo Jo Lake has been characterized by elevated concentrations of metals and metalloids (e.g., arsenic, cadmium,
aluminum and chromium) (Jacques-Whitford-Axys 2006).

Golder Associates Ltd. (Golder) was retained by Public Works Government Services of Canada (PWGSC)
through AECOM Engineering to complete a water quality monitoring program in Baker Creek and
Yellowknife Bay during and after the overflow event and summarize the resulting data. The scope of the
monitoring program included collecting data to characterize in-stream water quality, and using this information in
conjunction with supplemental data collected by Indian and Northern Affairs Canada (INAC) and available
historical data, to determine if the sediment release negatively affected water quality in Baker Creek. The study
area included Baker Creek from immediately upstream of the overflow location to its mouth (Figure 2),
Yellowknife Bay near the mouth of Baker Creek and the Back Bay public dock area (Figure 4).

1.2 Event Timeline

The event timeline for the sediment release and subsequent monitoring was as follows:

m May 14, 2011 — Spring flows from Martin Lake deviate from the normal flow path and enter historic
Jo Jo Lake; regulatory consultation initiated.

m May 16, 2011 — Acute toxicity and water quality sampling of creek initiated.
m May 17, 2011 — Continued sampling and mobilization of response team.

m May 18, 2011 — Project engineers divert overflow back to the original channel; coarse fill laid in the tailings
area of Reach 6 prevent flows from circulating upstream.

m May 18 onwards — Continued sampling in Baker Creek and Yellowknife Bay and subsequent data analysis.
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BAKER CREEK REACH 7 OVERFLOW MONITORING PROGRAM

Photo taken by Golder Associates Ltd., courtesy INAC Cumulative Impact Monitoring Program

Figure 3: Aerial View of Reaches 6 and 7 of Baker Creek, May 13, 2011

1.3

Study Objectives

The main objective of the Baker Creek overflow monitoring program was to characterize water and sediment
quality at various locations in Baker Creek and Yellowknife Bay on several occasions during and after the
overflow event. Specifically, monitoring in Baker Creek and Yellowknife Bay was initiated to address the
following questions:

1) Was stream water downstream of the tailings impacted area acutely toxic to fish and other aquatic life
during the overflow event?

2) What was the concentration of total suspended solids (TSS) in Baker Creek from upstream of the Mine to
Yellowknife Bay during the overflow event and after mitigation?

3) What was the detailed water chemistry in Baker Creek during the overflow event and after mitigation?

4) What was the detailed water chemistry in Yellowknife Bay after mitigation?

5) What was the composition (i.e., chemistry and particle size) of suspended sediments in Baker Creek?

6) In areas of visible sediment deposition in Baker Creek, what was the chemistry of the sediment?
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BAKER CREEK REACH 7 OVERFLOW MONITORING PROGRAM

1.4 Scope

The scope of this report is to address the first four questions listed in Section 1.3, using recently collected water
quality information. The last two questions, related to sediment composition and chemistry, will be addressed at
a later date, once a full set of monitoring data are available. Sediment collection will occur in September. The
purpose of this report is to provide a summary of the water quality results, to be submitted as part of the record
on the sediment release, which will be filed with the appropriate regulators by PWGSC. The scope of this report
is as follows:

m Present final results from the toxicity bioassays completed on May 16, 2011;

m Characterize water quality in Baker Creek from upstream of the overflow location to Yellowknife Bay using
data collected between May 16 and June 17, 2011 (as received by June 25);

m Characterize water quality in Yellowknife Bay using data collected between May 24 and June 8
(as received by June 25);

m Compare water quality data to applicable background concentrations, aquatic life and drinking water
guidelines (CCME 1999; with updates), and limits outlined in the Metal Mining Effluent Regulations (MMER)
(Government of Canada 2002, 2006); and

m Describe potential spatial (i.e., with distance downstream) and temporal (i.e., through time) trends in the
water quality.

Sediment quality data will be reported in a subsequent report, to be issued once monitoring has been completed
and a final set of sampling results have been received and analyzed. Fish monitoring in Baker Creek was
initiated on June 1, in consultation with Fisheries and Oceans Canada. Findings from that study will also be
reported in a separate report at a later date.

1.5 Report Organization

A description of methods, including sample collection procedures and data analysis methods are provided in
Section 2. Study results are presented in Section 3, followed by a summary of key findings in Section 4. Quality
assurance and quality control (QA/QC) information is presented in Appendix A, followed by detailed water quality
results in Appendix B. A comparison of laboratory TSS measurements and field turbidity readings is presented
in Appendix C, and a copy of the final laboratory results and supporting information are provided in Appendix D.
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2.0 METHODS

2.1 Sample Locations

Water samples were collected and in-situ measurements were made at the sample stations shown in Figure 2
(Baker Creek) and Figure 3 (Yellowknife Bay). A description of the sampling stations is provided below:

m Reference Point (SNP43-11)l — Baker Creek, upstream of the overflow location;
m Reach 7 Overflow, upstream (u/s) of road — immediately downstream of diversion, u/s of an old mine road;

m Reach 7 Overflow, downstream (d/s) of road — downstream of diversion and eroded road, but upstream of
tailings deposit;

m Reach 6, Baker Creek Exposure Point — near the tailings impacted area;

m Reach 5, d/s pond — upper portion of Reach 5, just downstream of Baker Pond,;

m Reach 4, d/s Giant Pool — upper portion of Reach 4, in a pool area;

m Reach 4, Arctic Grayling spawning site — just downstream of the Reach 4 pool area;
m Reach 4, d/s ice at bridge — lower portion of Reach 4, taken near the bridge crossing;
m Reach 3, d/s bridge — upper portion of Reach 3, downstream of bridge crossing;

m Reach 2, d/s pool — lower portion of Reach 2, downstream of pool area;

m Reach 2, collapsed culvert — middle portion of Reach 2, near the collapsed culvert;

m Reach 1, u/s culvert — middle portion of Reach 1, upstream of culvert;

m Reach 1 (SNP43-5) — downstream of the culvert at Highway 4 (i.e., Ingraham Trail) near the mouth of the
creek;

m Reach 0 — mouth of Baker Creek;
m Yellowknife Bay, stations 1 to 7 and A to H - near the mouth of Baker Creek; and

m Yellowknife Bay, Back Bay public dock area - within the public use area for the City of Yellowknife.

In addition to the sampling that Golder conducted, Inspectors from INAC collected samples from three locations
(Figure 2). Indian and Northern Affairs Canada has made these data available for this assessment; sampling
locations and sample names are as follows:

m INAC sample near Golder sample “Reach 7 Overflow, d/s road” (11-159-1);
m INAC sample in Reach 6 (11-159-2); and

m INAC sample in Reach 1 (11-159-3).

! Station numbers containing ‘SNP’ refer to historical sampling stations established as part of the Surveillance Network Program for Giant Mine.
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2.2 Field Program

Prior to collecting water samples, water depth (m), temperature (°C), pH, dissolved oxygen (DO) concentration
(mg/L), specific conductivity (uS/cm), and turbidity measurements were recorded. A YSI 650 MDS water quality
meter connected to an YSI 600 QS multi-parameter water quality probe was used for the physico-chemical field
measurements, and field turbidity measurements were obtained using a LaMotte turbidity meter. Surface water
samples were collected in accordance with the Mine’s Standard Operating Procedure (SOP) (INAC 2010) and
specific laboratory instructions. Samples for biological toxicity testing were collected in 20-L plastic carboys, and
kept cool (4°C) prior to submitting to the laboratory. All toxicity tests were initiated within five days of sample
collection, as required by the SOP.

Sampling frequency and parameters analyzed are provided in Table 1.

2.3 Quality Control

For quality control (QC) purposes, field blanks, travel blanks and a duplicate sample were prepared as part of
the sampling program. Field blanks (a deionized water sample prepared at a field site) were used to
assess potential sample contamination during collection, handling, shipping and analysis. Travel blanks
(bottle pre-filled with deionized water and sealed by the laboratory) were used to detect potential sample
contamination during shipping, storage and analysis. The results of the duplicate sample analysis were used to
assess within-site variability and precision of the field sampling methods. Detailed information on QC samples is
provided in Appendix A.

2.4 Laboratory Analysis

Samples collected for acute toxicity analysis were submitted to HydroQual Laboratories (HydroQual) in
Calgary, Alberta. Acute toxicity testing was conducted according to the following methods:

m EPS 1/RM/13 — Reference Method for Determining Acute Lethality of Effluents Using Rainbow Trout
(Environment Canada 2007); and

m EPS 1/RM/14 — Reference Method for Determining Acute Lethality of Effluents Using Daphnia spp.
(Environment Canada 2000).

Surface water samples were submitted to ALS Laboratory Group (ALS) in Yellowknife, Northwest Territories,
Edmonton, Alberta and Vancouver, British Columbia for analysis of water quality parameters listed in Table 1.
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Table 1: Sampling

Frequency and Parameters Analyzed for the Baker Creek Reach 7 Overflow Monitoring Program, May and June 2011

in Section 1.3)

Yellowknife Bay, localized area

depth and photographs
Method — Ekman grab

select locations where
pre- overflow event
sediment data are

Component Location Frequency Parameter Rationale Status
Acute toxicity Reach 6 - Baker Ck. Exposure Point Day 1 — May 16, 2011 Lab — Rainbow Trout and Daphnia | Characterize the acute Complete
(Question 1 in Reach 1 (SNP 43-5) magna (LCso). toxicity of water near the
Section 1.3) Method — Reference Methods exposure area and near

provided by Environment Canada | the mouth of Baker Creek
(2000, 2007)
TSS-Turbidity Reach 0 to Reach 7 Baker Creek — Lab — TSS, turbidity Characterize extent of Complete
Characterization Yellowknife Bay (near the mouth of Baker | approximately once per Field — turbidity, temperature, sediment plume; use data
(Question 2 in Creek; Back Bay public dock area) day conductivity, dissolved oxygen, pH, | to establish a TSS-turbidity
Section 1.3) Yellowknife Bay - May 24, | water depth, photographs relationship
May 31, and June 8 Method — surface grab samples
(TSS); water quality meter and
probe (in-situ parameters).
Water Reference (SNP43-11), Baker Creek - May 16 Lab — TSS, turbidity, major ions, Characterize detailed water | Complete
characterization Reach 7 waterfall entering Reach 6 t018, 20, 24 - 25, 27, June | nutrients, total and dissolved quality in Baker Creek and
(Questions 3 and 4 Reach 7 overflow — u/s of road 6, 8 and 17 metals Yellowknife Bay
in Section 1.3) Reach 7 overflow — d/s of road Yellowknife Bay - May 24, | Field — turbidity, temperature,
Reach 6 - Baker Ck. Exposure Point 31, and June 8 conductivity, dissolved oxygen, pH,
Reach 5, d/s pond water depth, UTM coordinates and
Reach 4, d/s Giant pool pho:]ogdraphs ; b les:
Reach 2, d/s pool vl\\/llz?tter0 qu_alsitl;/rri(é?egr’?ndsgrrggeesy
Reach 1 (SNP 43-5) (in-situ parameters)
Reach 0 (mouth of Baker Creek)
Yellowknife Bay (near the mouth of Baker
Creek; Back Bay public dock area)
Sediment Reach 4 TBD Lab — particle size, TOC, total Characterize sediment Pending
monitoring Reach 2 metals quality in areas of visible
(Questions 5 and 6 | Reach 0 Field — water depth, sediment deposition, if present;

available
Notes:  TBD = to be determined; Ck = creek; u/s = upstream; d/s = downstream; TOC = total organic carbon; TDS = total dissolved solids; TSS = total suspended solids;
LCso = concentration of test water resulting in 50% mortality of the test population.
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2.5 Data Analysis

Water quality data were plotted spatially (i.e., with distance downstream) and temporally (i.e., through time), then
visually examined to identify any potential trends. Emphasis was placed on TSS, because it is a direct
measurement of the amount of sediment suspended in the water column. When laboratory TSS was not
available, the relationship between field turbidity and laboratory TSS was used to estimate TSS (Appendix C),
consistent with methods outlined in CCME (2002). Field turbidity was measured daily. The average of three
field turbidity readings was used to represent the daily field turbidity reading at each station during each site visit.

Data from stations “SNP 43-11" and “Reach 7, Overflow u/s of road” were used to represent reference
conditions in Baker Creek during and after the overflow event. Reach-specific data collected from Baker Creek
in May and June between 2007 and 2010 were used to represent background conditions in the creek
(Golder 2011). Water quality in lower Baker Creek was compared to both reference and background data to
determine if concentrations had returned to natural conditions. In Yellowknife Bay, data collected near the
mouth of Baker Creek in May and June between 2007 and 2010 were used to represent background conditions.

Water quality data were also evaluated by comparing concentrations of individual parameters with
water quality guidelines for the protection of aquatic life and human health (i.e., drinking water)
(CCME 1999, with updates to 2011; Health Canada 2010). Concentrations were also compared with limits
outlined in the Metal Mining Effluent Regulations (MMER) (Government of Canada 2002, 2006).

Water quality guidelines are nationally endorsed indicators of environmental quality for the protection of aquatic
ecosystems and designated water uses, to identify parameters of potential concern. Aquatic life guidelines are
based on the most current, scientifically defensible toxicological data and are intended to be protective of all
forms and life stages of aquatic life (CCME 1999). Exceedance of a guideline does not, therefore, automatically
imply unacceptable or harmful conditions.
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3.0 RESULTS

Was Stream Water Downstream of the Tailings Impacted Area Acutely Toxic to Fish
and Other Aquatic Life During the Overflow Event?

Water is considered to be not acutely toxic if more than 50% of the test organisms survive in full-strength (100%)
test water (Government of Canada 2002, 2006). Acute toxicity test results are expressed as an LCs
(i.e., percent concentration that results in 50% mortality of the test organisms), with non-toxic samples
having an LCso value of greater than 100%. No acutely toxic effects were observed in the rainbow trout
(Oncorhynchus mykiss) or Daphnia magna survival tests (LCsy = 100%) on the samples collected from
Baker Creek on May 16, 2011 (Table 2). Therefore, water downstream of the tailings impacted area was not
acutely toxic during the period of overflow. Detailed acute toxicity results and supporting information are
provided in Appendix C.

Table 2: Baker Creek Stream Water Toxicity Characterization Results for May 16, 2011

' ' i Confidence Limits®
Location Test Species B'OIOQ;a_:_eESdeO'm Statistic TESt(OF/Q‘)ESUIt Pass Limit®
0 Upper Lower
Oncorhynchus
mykiss Survival LCso >100 not determined 2100%
Reach 6 (rainbow trout)
Daphnia magna . . ~1005
(water flea) Survival LCso >100 not determined 2100%
Oncorhynchus
mykiss Survival LCso >100 not determined 2100%
Reach 1 (rainbow trout)
(SNP 43-5) Daohni
aphnia magna Survival LCso >100 not determined >100%
(water flea)
[€)) Confidence limits cannot be calculated for non-toxic stream water (refer to HydroQual report, Appendix C).
(b) As defined by Government of Canada (2002).
Notes:  LC50 = concentration expressed as the percentage of test water that results in 50% mortality of the test population; > = greater

than; 2 = greater than or equal to; % = percent.

What was the Concentration of Total Suspended Solids in Baker Creek from Upstream
of the Mine to Yellowknife Bay During the Overflow Event and After Mitigation?

Temporal Trends

TSS concentrations at four representative reaches in lower Baker Creek (i.e., Reaches 6, 4, 1 and 0) are
presented in Figure 5, panels (a) to (d). Concentrations from reference locations, as well as typical background
concentrations are provided for comparison in the same figure. The CCME aquatic life guideline is also shown,
which was calculated as a maximum average increase of 5 mg/L from background levels for exposures lasting
between 24 hours and 30 days during clear flow periods (CCME 2002). The median TSS concentration
(i.e., 3 mg/L) from samples collected at the reference locations during the sampling program was used as
background. Therefore, the aquatic life guideline was set at 8 mg/L.
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The TSS concentration in Reach 6 was 4,340 milligrams per litre (mg/L) on May 16, indicating that sediment and
tailings in historic Jo Jo Lake were re-suspended into the water column. After mitigation (i.e., after May 18),
in-stream TSS concentration in Reach 6 declined to 79 mg/L. The TSS concentration then briefly increased to
approximately 520 mg/L as a result of re-circulation of water through the tailings. This flow was subsequently
blocked with coarse fill, and as a result, TSS values declined again, reaching 5 mg/L on May 27, which was
below reference levels on the same date. The TSS concentration increased slightly between May 28 and
June 1, with values above the CCME aquatic life guideline. From June 2 to 17, the TSS concentration declined
and remained below the guideline and near reference levels (Figure 5; panel a).

In Reach 4, downstream of the pooled area, the post-mitigation TSS concentration declined from 72 mg/L on
May 18 to 29 mg/L on May 19. Concentrations remained at this level for one more day, and then increased to
70 mg/L on May 24. The cause of this increase is unknown, although it may have been erosion of a stream
bank by instream ice. The TSS concentration declined to 5 and 7 mg/L, on May 25 and 27, respectively, then
increased slightly again to levels above the CCME aquatic life guideline between May 28 and June 2, similar to
the trend observed in Reach 6. The TSS concentration was below the guideline on June 3 and remained low
until June 17, with levels approaching the median historical background concentration of approximately 2 mg/L
during spring (Figure 5; panel b).

TSS concentrations in Reaches 1 and 0 (i.e., near the mouth of Baker Creek) followed a similar pattern to that
observed in Reaches 4 and 6, with values declining after mitigation was in place. In both reaches, TSS
concentration was approximately 160 mg/L before mitigation, and then decreased to approximately 10 mg/L on
May 27. The TSS concentration was below the CCME aquatic life guideline and within the typical background
range in Reach 0 during spring from June 3 to 17 (Figure 5; panels ¢ and d). The exception was the estimated
TSS concentration at the mouth of Baker Creek (i.e., Reach 0) on June 13. Strong winds caused the area near
the breakwater to be particularly turbulent, which resulted in sediment re-suspension not observed in the other
reaches of Baker Creek on that day. The anomalous value was retained in the analysis, but was most likely due
to weather-induced mixing of the water column, rather than the overflow event.

In summary, in-stream concentrations of TSS indicate that during the overflow event, sediment and tailings in
historic Jo Jo Lake were re-suspended and discharged through lower Baker Creek into Yellowknife Bay. With
mitigation in place, TSS levels declined to levels that were within or approaching typical background levels within
approximately 10 days. There was a slight increase in TSS levels between May 28 and June 2, but
concentrations decreased thereafter, and were below the CCME aquatic life guideline and within the typical
background range from June 3 to 17.
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Notes:  TSS concentration at the reference locations was defined based on samples collected from SNP 43-11 on May 16 and June 6, and from Reach 7 waterfall entering Reach 6 for the
remaining dates between May 25 and June 17.

TSS data collected between May 16 and May 20 were collected from Reach 6 BC Exposure Point (at Tails); data from May 27 and June 6 were collected from Reach 5 (d/s Pond).

Calculated TSS was obtained using the TSS/turbidity regression equation presented in Appendix C; calculated TSS on June 17 was set to half the MDL for TSS (i.e., 1.5 mg/L),

because the turbidity reading was 0 NTU.

The CCME aquatic life guideline is a maximum average increase of 5 mg/L from background levels for exposures lasting between 24 hours and 30 days; background was set to
3 mg/L using the median TSS concentration calculated from samples collected at the reference locations during the sampling program.

Figure 5: Total Suspended Solids Concentrations at Representative Locations in Baker Creek
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Notes:  TSS concentration at the reference locations was defined based on samples collected from SNP 43-11 on May 16 and June 6, and from Reach 7 waterfall entering Reach 6 for the
remaining dates between May 25 and June 17.
Reach 4 TSS data were from Reach 4 (d/s Giant Pool), with the exception of May 29, which was collected from Reach 4 (Arctic Grayling spawning site).
Background range was defined by minimum and maximum of samples collected in from Reach 4 in May and June between 2007 and 2009 (Golder 2011).
Calculated TSS was obtained using the TSS/turbidity regression equation presented in Appendix C; calculated TSS on June 17 was set to half the MDL for TSS (i.e., 1.5 mg/L),
because the turbidity reading was 0 NTU.
The CCME aquatic life guideline is a maximum average increase of 5 mg/L from background levels for exposures lasting between 24 hours and 30 days; background was set to

3 mg/L, using the median TSS concentration calculated from samples collected at the reference locations during the sampling program.

Figure 5: Total Suspended Solids Concentrations at Representative Locations in Baker Creek (continued)
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Notes:  TSS concentration at the reference locations was defined based on samples collected from SNP 43-11 on May 16 and June 6, and from Reach 7 waterfall entering Reach 6 for the
remaining dates between May 25 and June 17.
Calculated TSS was obtained using the TSS/turbidity regression equation presented in Appendix C.
The CCME aquatic life guideline is a maximum average increase of 5 mg/L from background levels for exposures lasting between 24 hours and 30 days; background was set to

3 mg/L, using the median TSS concentration calculated from samples collected at the reference locations during the sampling program.

Figure 5: Total Suspended Solids Concentrations at Representative Locations in Baker Creek (continued)
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Notes:  TSS concentration at the reference locations was defined based on samples collected from SNP 43-11 on May 16 and June 6, and from Reach 7 waterfall entering Reach 6 for the
remaining dates between May 25 and June 17.
Background range was defined by minimum and maximum of samples collected from Reach 4 in May and June between 2007 and 2009 (Golder 2011).
Calculated TSS was obtained using the TSS/turbidity regression equation presented in Appendix C.
The CCME aquatic life guideline is a maximum average increase of 5 mg/L from background levels for exposures lasting between 24 hours and 30 days; background was set to

3 mg/L, using the median TSS concentration calculated from samples collected at the reference locations during the sampling program.

Figure 5: Total Suspended Solids Concentrations at Representative Locations in Baker Creek (continued)
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Spatial Trends

Total suspended solids concentrations at all monitored locations in Baker Creek were plotted for comparison in
Figure 6. TSS concentrations were lowest at the reference locations and in Reach 7 (upstream of the old Mine
road) during the overflow event. Concentrations were elevated in Reach 7 (downstream of the old Mine road)
due to the re-suspension of sediments by water flowing along the old Mine road. Concentrations in Reach 6
were typically the highest, as a result of re-suspension of sediments in the tailings impacted area. In the lower
reaches of Baker Creek (i.e., Reaches 4, 3, 2, 1, 0), TSS concentrations were similar and lower than in Reach 6,
but slightly above the background range. By May 27, the differences in TSS concentrations among reaches
were small, and concentrations at all locations declined to levels within the background range characteristic of
lower Baker Creek. There was a slight increase in TSS between May 28 and June 2, but concentrations
subsequently decreased, and were below the CCME aquatic life guideline and within the typical background
range from June 3 to 17.

What was the Detailed Water Chemistry in Baker Creek during the Overflow Event and
after Mitigation?

Between May 16 and June 17, 2011, waters from Baker Creek were well-oxygenated and slightly alkaline
(Appendix B; Table B-1). Conductivity and total dissolved solids concentrations were higher downstream of the
tailings impacted area than in the upstream reference area, but remained within the ranges previously measured
in Baker Creek (Appendix B; Tables B-1 and B-2). Ammonia and cyanide concentrations have historically been
high at Giant Mine (Golder 2003, 2005). Although cyanide concentrations were above the water quality
guideline for the protection of aquatic life during this study, values were within the background range. Nutrient
levels in Baker Creek were generally low during and after the overflow event.

Sulphate concentrations were elevated downstream of the tailings impacted area, which may have resulted from
contact of water released during the overflow event with treatment chemical residue present in materials at the
bottom of historical Jo Jo Lake. Ferric sulphate is used in the water treatment process at the Mine (INAC 2011).
Levels of sulphate in the lower reaches of Baker Creek were higher than typically observed in Baker Creek
during spring (Appendix B; Table B-2).

Concentrations of metals and metalloids (herein referred to as metals), were also elevated in lower Baker Creek
during the overflow event (Appendix B; Table B-2). With the exception of manganese and arsenic, total metal
concentrations were below guidelines in the sample collected from the upstream reference site on May 16.
Downstream of the tailings impacted area, total aluminum, antimony, arsenic, cadmium, chromium, copper, iron,
lead, manganese, mercury, selenium, silver and zinc were measured at concentrations above water quality
guidelines for the protection of aquatic life and/or human health on May 16, indicating contact with tailings. After
mitigation, concentrations of total metals decreased to background levels, although some were still above
aquatic life and drinking water guidelines at more than one location on June 17 (i.e., aluminum, antimony,
arsenic and copper). Levels of total metals above guidelines have historically been observed within Baker Creek
(Appendix B; Table B-2).
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Notes:

TSS concentration at the reference locations was defined based on samples collected from SNP 43-11 on May 16 and June 6, and from Reach 7 waterfall entering Reach 6 for the
remaining dates between May 25 and June 17.

TSS data collected between May 16 and May 20 were collected from Reach 6 BC Exposure Point (at Tails); data from May 27 and June 6 were collected from Reach 5 (d/s Pond).
Calculated TSS was obtained using the TSS/turbidity regression equation presented in Appendix C; calculated TSS on June 17 was set to half the MDL for TSS (i.e., 1.5 mg/L),
because the turbidity reading was 0 NTU.

The CCME aquatic life guideline is a maximum average increase of 5 mg/L from background levels for exposures lasting between 24 hours and 30 days; background was set to
3 mg/L, which is the median TSS concentration from samples collected at the reference locations during the sampling program.

The background range was defined by the minimum and maximum values for samples collected from lower Baker Creek.

(i.e., Reaches 4 and 0) in May and June between 2007 and 2009 (Golder 2011).

Figure 6: Total Suspended Solids Concentrations at Locations Monitored in Baker Creek
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Total metals measured at concentrations above guidelines were primarily associated with suspended sediments,
as shown by the strong correlation between TSS and total metal concentrations in stream water (Table 3). TSS
concentrations in lower Baker Creek declined between May 16 and June 17, and were within background levels
by the end of the sampling program (Figures 5 and 6). Total metals followed a similar trend, as expected based
on the strong relationships between TSS and total metals.

The dissolved portion of metals is not associated with suspended sediments and does not settle out of the water
column. Dissolved metal concentrations are bioavailable and readily taken up by aquatic organisms. Dissolved
metal concentration as a percentage of total metal concentration in Baker Creek was plotted for two
representative metals (i.e., arsenic and aluminum) in Figure 7, to investigate whether increases total metal
concentrations also resulted in proportional increases in dissolved metal concentrations. At high concentrations,
such as those observed immediately after the overflow event, only a small proportion (<5%) of the total metal
concentration was contributed by dissolved metals, indicating that increases in total metal concentrations were
not accompanied by proportional increases in dissolved metal concentrations. After mitigation, both the total
metal concentrations and the percentage in the dissolved form approached values typically measured in
Baker Creek.

With the exception of Reach 6, dissolved arsenic concentrations in Baker Creek were within the background
range, and remained similar during the overflow event and after mitigation (Figure 8). In Reach 6, dissolved
arsenic concentrations were elevated during the overflow event, but declined to levels consistent with those at
stations in lower Baker Creek and within the background range by June 8. The dissolved arsenic concentrations
in Reaches 1, 4, and 6 on June 17 were higher than the corresponding total metal concentrations, indicating a
potential analytical error (see Appendix A for details).

Table 3: Correlations between Total Suspended Solids and Total Metal Concentrations

Metal Correlation ((a:)oefficient
(r)
Aluminum 0.98
Antimony 0.65
Arsenic 0.75
Cadmium 0.75
Chromium 0.82®
Cobalt 0.73®
Copper 0.70
Iron 0.98
Lead 0.85
Manganese 0.69
Mercury 0.80
Nickel 0.75
Zinc 0.79

a) Pearson correlations were run for total metals measured above water quality guidelines, after verifying that relationships were linear;
n = 29 to 31. Silver and selenium were excluded from this analysis, because a high proportion of values were below method detection
limits.

b) Data from June 6 to 17 were excluded from the analysis, because a high proportion of values were below method detection limits. n = 21.
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The proportion of dissolved metal was calculated as: (dissolved metal concentration / total metal concentration) x 100.
The proportion of dissolved metal was set to 100% for three samples on June 17 and one sample on June 6, because the
dissolved metal concentration was higher than the total metal concentration, indicating a potential analytical error (Appendix A).

Figure 7: Percentage of the Total Metal Concentration in the Dissolved Form
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Notes:  Dissolved arsenic concentration at the reference locations was defined based on samples collected from SNP 43-11 on May 16 and June 6, and from Reach 7 waterfall entering
Reach 6 for the remaining dates between May 25 and June 17.

Dissolved arsenic data collected between May 16 and May 20 were collected from Reach 6 BC Exposure Point (at Tails); data from May 27 and June 6 were collected from Reach 5
(d/s Pond).

Dissolved arsenic concentrations in Reaches 1, 4, and 6 on June 17 were higher than the corresponding total metal concentrations, indicating a potential analytical error
(Appendix A).

The background range was defined by the minimum and maximum concentrations in samples collected from lower Baker Creek (i.e., Reaches 4 and 0) in May and June, between
2007 and 2009 (Golder 2011).

Figure 8: Dissolved Arsenic Concentrations at Locations Monitored in Baker Creek
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What was the Detailed Water Chemistry in Yellowknife Bay after Mitigation?
Near the Mouth of Baker Creek

Waters from Yellowknife Bay, near the mouth of Baker Creek, were well-oxygenated, slightly alkaline and low in
nutrients for the duration of sampling (i.e., between May 24 and June 8) (Appendix B; Table B-3 and B-4).
Concentrations of TSS and metals were highest at Station YK Bay 1 on May 31, with total aluminum, antimony,
arsenic, chromium, copper, iron, lead, and manganese measured at concentrations above water quality
guidelines for the protection of aquatic life and/or human health. Concentrations of total antimony, arsenic,
chromium and copper were also above the typical background ranges, indicating contact with tailings as
concentrations of these metals were also above aquatic life guidelines in lower Baker Creek after the overflow
event. The field crew noted that May 31 was a very windy day and a sediment plume was visible from shore.
The sediment likely originated from the overflow event, with wind-induced mixing causing it to remain in
suspension. At other locations (i.e., YK Bay 2, 3, 4), total metal concentrations were within background ranges
on May 31; only total aluminum was above an aquatic life guideline.

On June 8, the TSS concentration was below the CCME aquatic life guideline at all locations in Yellowknife Bay
(Figure 9; Appendix B, Table B-4). Concentrations of total aluminum, arsenic, antimony and copper were still
above aquatic life guidelines, but were within the typical background ranges. Total and dissolved arsenic
concentrations in Yellowknife Bay are presented in Figure 10 and 11.

Back Bay Public Dock Area

Samples collected from the Back Bay public dock area on May 31 and June 8 were well-oxygenated, slightly
alkaline and low in nutrients and ions. The TSS concentration was elevated in the first sample (i.e., May 31),
and total aluminum, arsenic, copper and iron concentrations were above aquatic life guidelines. Total aluminum
and copper were also above drinking water guidelines. A distinct sediment plume was not visible on May 31; the
entire shoreline was turbid due to wind-induced turbulence. On June 8, which was a calm day, concentrations of
TSS and total metals were low, and only total aluminum was measured at concentrations above the aquatic life
and drinking water guideline. Total aluminum concentrations were within the typical background range for
Yellowknife Bay.

Summary

In summary, a combination of the overflow event and wind-induced mixing likely resulted in elevated TSS and
total metals concentrations in Yellowknife Bay, near the mouth of Baker Creek on May 31. Elevated
concentrations in the Back Bay public dock area on the same day were likely due to wind-induced mixing and
turbulence. By June 8, TSS levels were low, and although concentrations of several metals were above aquatic
life guidelines (i.e., aluminum, antimony, arsenic and copper), concentrations were within the typical background
ranges.
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O Near mouth of Baker Creek X BackBay Public Dock Area = = = Backgroundrange ——— CCME guideline
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Notes:  Data from “Near mouth of Baker Creek” includes samples YK Bay 1 to 4, B, C, G and H.
A strong TSS/turbidity relationship was not evident in Yellowknife Bay due to the high proportion of non-detectable values in the dataset (Appendix C). Therefore, only measured

TSS values are presented.
The background range was defined by the minimum and maximum concentrations in samples collected from Surveillance Network Program site SNP 43-12 in May and June,

between 2007 and 2010 (Golder 2011).
The CCME agquatic life guideline is a maximum average increase of 5 mg/L from background levels for exposures lasting between 24 hours and 30 days; background was set to the

historical median TSS concentration of 3 mg/L.

Figure 9: Total Suspended Solids Concentrations in Yellowknife Bay
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Data from “Near mouth of Baker Creek” includes samples YK Bay 1 to 4, B, C, G and H.

Notes:
The background range was defined by the minimum and maximum concentrations in samples collected from Surveillance Network Program site SNP 42-12 in May and June,

between 2007 and 2010 (Golder 2011).

Figure 10: Total Arsenic Concentration in Yellowknife Bay
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Notes:  Data from “Near mouth of Baker Creek” includes samples YK Bay 1 to 4, B, C, G and H.
The background range was defined by the minimum and maximum concentrations in samples collected from Surveillance Network Program site SNP 42-12 in May and June,
between 2007 and 2010 (Golder 2011).

Figure 11: Dissolved Arsenic Concentration in Yellowknife Bay
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4.0

SUMMARY OF KEY FINDINGS

The interim key findings from the Baker Creek Reach 7 overflow monitoring program include the following:

In-stream concentrations of TSS and other parameters associated with Mine tailings (i.e., sulphate and
metals) indicate that during the overflow event, sediment and tailings in historic Jo Jo Lake were
re-suspended and discharged through lower Baker Creek into Yellowknife Bay.

Toxicity testing conducted during the overflow event indicated that stream water downstream of the tailings
impacted area was not acutely toxic.

TSS concentrations were high during the overflow event, but declined to levels within the typical
background range in approximately 10 days. A slight increase in TSS concentration followed, but values
subsequently declined and were near or within the background range and below the CCME aquatic life
guideline by June 3.

Levels of cyanide and ammonia, which were historically high at Giant Mine, were within the typical
background range for Baker Creek after mitigation.

Sulphate concentrations in the lower reaches of Baker Creek were higher than typically observed in
Baker Creek during spring.

Concentrations of total metals and metalloids in Baker Creek were elevated during the overflow event, and
there was a strong relationship between TSS and total metal concentrations. At high concentrations, such
as those observed immediately after the overflow event, only a small proportion of the total metal
concentration was in the dissolved form. After mitigation, both total metal concentrations and the
percentage of metals in the dissolved form approached values typically measured in Baker Creek.

A combination of the overflow event and wind-induced mixing likely resulted in elevated TSS and total
metals concentrations in Yellowknife Bay, near the mouth of Baker Creek on May 31. Elevated
concentrations in the Back Bay public dock area on the same day were likely due to wind-induced mixing
and turbulence. By June 8, TSS levels were low, and although concentrations of several metals were
above aquatic life guidelines (i.e., aluminum, antimony, arsenic and copper), concentrations were within the
typical background ranges.
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5.0 NEXT STEPS

Water quality monitoring was discontinued on June 17 in Baker Creek, and on June 8 in Yellowknife Bay,
because concentrations of TSS and metals had returned to background levels. A shoreline sediment
investigation to identify areas of visual sediment deposition will occur in July (weather permitting), followed by a
detailed sediment survey in September.

July 6, 2011
Project No. 09-1427-0006/20000/20500
Doc. No. 066 27



BAKER CREEK REACH 7 OVERFLOW MONITORING PROGRAM

6.0 CLOSURE

GOLDER ASSOCIATES LTD.

Rie Hatsushika, B.Sc. Hilary Machtans, M.Sc.

Water Quality Specialist Senior Fisheries Biologist

Tasha Hall, B.Sc. Zsolt Kovats, M.Sc.

Water Quality Specialist Associate, Senior Water Quality Specialist
RH/HM/TH/ZK/rs
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APPENDIX A

Quality Assurance and Quality Control
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QUALITY ASSURANCE

Golder Associates Ltd. (Golder) has developed Quality Assurance (QA) protocols designed to ensure production
of data of known and defensible quality. Golder's QA procedures cover three areas of internal and external
management, as outlined in more detail below.

Field Staff Training and Operations

It is important that field data collected are of known, acceptable and defensible quality. Golder field staff are
trained to be proficient in standardized field sampling procedures, data recording and equipment operations, and
all field work is completed according to specified instructions and established technical procedures.

Surface water samples were collected in accordance with the Mine’s Standard Operating Procedure (SOP)
(INAC 2010) and specific laboratory instructions. Field crews also use Specific Work Instructions (SWIs), which
are standardized forms that detail specific sampling instructions, equipment needs, required technical
procedures, sample labelling and shipping protocols, and laboratory contacts.

Laboratory Analysis

To ensure that data of acceptable quality are generated, laboratories used for the water sample analysis are
accredited by the Canadian Association for Laboratory Accreditation (CALA). Under CALA’s accreditation
program, laboratory procedures, methods and internal quality control are evaluated annually.

Office Operations

A data management system is in place to ensure that an organized, consistent system of data control, data
analysis and filing was used for the Baker Creek Reach 7 overflow monitoring program. Relevant elements of
this system included the following:

m Pre-field meeting to discuss SWIs and review relevant technical procedures with field crew(s);
m Field crews checking-in with task managers every 24 to 48 hours with an update on work completed;

m Designation of one Golder field crew member who is responsible for managing the sample shipping
process to ensure that:

= All required samples are collected;

= Chain-of-custody/analytical request forms are completed and checked to ensure they are correct;
=  Proper labelling and documentation procedures are followed;

= Samples are delivered to shipping agents in a timely manner;

= Samples arrive at the designated laboratory(ies) within two days of being shipped;
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= Checking of chain-of-custody/analytical request forms by the task manager to ensure the correct
analysis package(s) had been requested;

= Reviewing laboratory data upon receipt to ensure data quality;
= Creating backup files before each major operation as data are manipulated; and

= Completing appropriate logic checks to ensure the accuracy of calculations.

QUALITY CONTROL

Quality Control (QC) is a specific aspect of QA that refers to the internal techniques used to measure and
assess data quality. The water quality QC program consisted of the preparation and analysis of the a field
blank, a travel blank and one duplicate water sample during the field program in Baker Creek.

For the purposes of this study, field blank, travel blank and duplicate samples were defined as follows:

Field Blank

A separate sample prepared in the field using laboratory-provided deionized water to fill a set of sample
containers, which are then submitted to the appropriate laboratories for the same analysis as the field water
samples. Field blanks are used to detect potential sample contamination during collection, handling, shipping
and analysis.

Travel Blank

A separate sample prepared and sealed by the laboratory using laboratory deionized water. The containers are
to be taken into the field and then submitted to the appropriate laboratory for the same analysis as the field water
samples. Travel blanks are used to detect potential sample contamination during shipping, storage and
analysis.

Duplicate Sample

Two samples are collected from one location using identical sampling procedures. They are labelled, preserved
individually and submitted separately to the analytical laboratories for identical analyses.

Duplicate samples are used to check within-site variation and the precision of the field sampling methods. The
following sections contain a description of the assessment criteria used to determine if QC sample results were
indicative of sample contamination or sampling imprecision, along with a discussion of the key findings of the
water quality QC program.
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Quality Control Assessment Criteria

Field Blanks and Travel Blanks

Although most parameters should not be at detectable concentrations in the field and travel blanks,
concentrations were considered notable if they were greater than five times the corresponding
Method Detection Limit (MDL). This threshold is based on the Practical Quantitation Limit defined by the
United States Environmental Protection Agency (U.S. EPA 1985), which takes into account the potential for data
accuracy errors when concentrations approach or are below MDLs.

Notable results observed in the field and travel blanks were evaluated relative to concentrations observed in field
samples collected during the sampling trip to determine if sample contamination was limited to the QC sample,
or apparent in other samples. If, based on this comparison, sample contamination did not appear to have been
an isolated error; field data were flagged and interpreted with this limitation in mind.

Duplicate Samples

One duplicate sample was collected from Reach 4 in the Baker Creek on May 31, 2011. The duplicate sample
was used to evaluate within-site variability and precision of the sampling method by calculating the relative
percent difference (RPD) between samples. Differences between concentrations measured in duplicate water
samples were considered notable if:

m Results in the duplicate samples were greater than five times the relevant reported MDL; and

m Relative percent difference was greater than 20%.

These criteria are consistent with those used by the analytical laboratories for their internal QC procedures and
take into account the potential for data accuracy error as concentrations approach MDLs.

Within-site variability and field sampling precision was rated as:

m Low and high, respectively, if less than 10% of the parameters included in the duplicate sample analysis
were notably different from one another;

m Moderate if 10 to 30% of the parameters included in the duplicate sample analysis were notably different
from one another; or

m High and low, respectively, if more than 30% of the parameters included in the duplicate sample analysis
were notably different from one another.
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Quality Control Sample Results

Potential Sample Contamination

With the exception of dissolved arsenic on June 8, parameter concentrations in the blank samples were all either
below the MDLs or within five times of the relevant MDL (Table A-1). Dissolved arsenic concentrations in the
field samples collected during the corresponding sampling trip were an order of magnitude higher, so the sample
contamination was likely an isolated error and limited to that particular QC sample. These QC results indicate
that, for most part, samples were free of contamination during collection, shipping and analysis.

Within-Site Variability and Field Sampling Precision

Differences of the analytical results between the duplicate samples collected from Reach 4 were generally within
the assessment criteria with some exceptions (Table A-2). Notable differences (i.e., RPD greater than 20%)
were observed in turbidity and concentrations of dissolved iron, lead and zinc in the duplicate sample.
Within-site variability and sampling precision were, therefore, rated as low and high, respectively, with the
differences representing less than 10% of the parameters included in the duplicate sample analysis.
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Table A-1: Blank Sample Results for the Baker Creek Reach 7 Overflow Monitoring Program, May and June 2011

Method Field Blanks Travel Blanks Method Field Blanks Travel Blanks
Parameter Units Deﬁier;ti'ton 20-May-11 6-Jun-11 17-Jun-11 | 20-May-11 6-Jun-11 17-Jun-11 Deﬁier;ti'ton 31-May-11 8-Jun-11 31-May-11 8-Jun-11

Conventional Parameters
Acidity (to pH 8.3; as calcium carbonate) mg/L 1.0 1.8 - - 2.9 - - - - - - -
Hardness (as calcium carbonate) mg/L 0.5 0.57 <0.5 <0.5 <0.5 <0.5 <0.5 1.3 <1.3 <1 <1.3 <1
Total Alkalinity (as calcium carbonate) mg/L 1.0 1.1 - - <1 - - - - - - -
Total Dissolved Solids mg/L 3 <3 - - <3 - - - - - - -
Total Suspended Solids mg/L 1 <1 <1 <3 <1 <1 <3 3 <3 <3 <3 <3
Turbidity NTU 0.1 0.34 0.25 <0.1 0.27 0.55 <0.1 0.1 <0.1 0.11 0.11 <0.1
lons
Bromide mg/L 0.05 <0.05 - - <0.05 - - - - - - -
Calcium mg/L 0.05 0.229 <0.05 <0.05 <0.05 <0.05 <0.05 0.5 <0.5 <0.5 <0.5 <0.5
Chloride mg/L 0.5 <0.5 - - <0.5 - - - - - - -
Fluoride mg/L 0.02 <0.02 - - <0.02 - - - - - - -
Magnesium mg/L 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1
Potassium mg/L 2 <2 <2 <2 <2 <2 <2 0.1 <0.1 <0.1 <0.1 <0.1
Sodium mg/L 2 <2 <2 <2 <2 <2 <2 0.5 <0.5 <0.5 <0.5 <0.5
Sulphate mg/L 0.5 <0.5 - - <0.5 - - - - - - -
Total Cyanide mg/L 0.005 <0.005 - - <0.005 - - - - - - -
Nutrients
Ammonia (as nitrogen) mg/L 0.005 <0.005 - - <0.005 - - - - - - -
Nitrate and Nitrite (as nitrogen) mg/L 0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 0.006 <0.006 <0.006 <0.006 <0.006
Nitrate (as nitrogen) mg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.006 <0.006 <0.006 <0.006
Nitrite (as nitrogen) mg/L 0.001 <0.001 <0.001 <0.0051 <0.001 <0.001 <0.0051 0.002 <0.002 <0.002 <0.002 <0.002
Total Kjeldahl Nitrogen mg/L 0.05 <0.05 0.092 <0.05 <0.05 <0.05 <0.05 0.05 <0.05 <0.05 <0.05 <0.05
Total Dissolved Phosphorus mg/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.001 <0.001 <0.001 <0.001 <0.001
Total Phosphorus mg/L 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.001 <0.001 <0.001 <0.001 <0.001
Carbon
Dissolved Organic Carbon mg/L 0.5 <0.5 - - <0.5 - - 0.5 <0.5 - <0.5 -
Total Organic Carbon mg/L 0.5 0.59 - - 0.6 - - 0.5 <0.5 - <0.5 -
Total Metals
Aluminum mg/L 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.02 <0.02 <0.02 <0.02 <0.02
Antimony mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Arsenic mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Barium mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Beryllium mg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.001 <0.001 <0.001 <0.001 <0.001
Bismuth mg/L 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Boron mg/L 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.02 <0.02 <0.02 <0.02 <0.02
Cadmium mg/L 0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Chromium mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0008 <0.0008 <0.0008 <0.0008 <0.0008
Cobalt mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Copper mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.001 <0.001 <0.001 <0.001 <0.001
Iron mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01
Lead mg/L 0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
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Table A-1: Blank Sample Results for the Baker Creek Reach 7 Overflow Monitoring Program, May and June 2011 (continued)

Method Field Blanks Travel Blanks Method Field Blanks Travel Blanks

Parameter Units Deﬁ?;ti'ton 20-May-11 6-Jun-11 17-Jun-11 | 20-May-11 6-Jun-11 17-Jun-11 Deﬁ?;ti'ton 31-May-11 8-Jun-11 | 31-May-11 8-Jun-11
Manganese mg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.002 <0.002 <0.002 <0.002 <0.002
Mercury mg/L 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Molybdenum mg/L 0.0005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Nickel mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Selenium mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Silver mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Strontium mg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Thallium mg/L 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Tin mg/L 0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Titanium mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.005 <0.005 <0.005 <0.005 <0.005
Uranium mg/L 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Vanadium mg/L 0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Zinc mg/L 0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.004 <0.004 <0.004 <0.004 <0.004
Dissolved Metals
Aluminum mg/L 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.01 <0.01 <0.01 <0.01 <0.01
Antimony mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Arsenic mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0004 <0.0004 0.00665 <0.0004 <0.0004
Barium mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Beryllium mg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Bismuth mg/L 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Boron mg/L 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.002 <0.002 <0.002 <0.002 <0.002
Cadmium mg/L 0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Chromium mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Cobalt mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Copper mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0006 <0.0006 <0.0006 <0.0006 <0.0006
Iron mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01
Lead mg/L 0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Manganese mg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.002 <0.002 <0.002 <0.002 <0.002
Molybdenum mg/L 0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.00002 <0.00002 <0.0001 <0.00002 <0.0001
Mercury mg/L 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0001 <0.0001 <0.00002 <0.0001 <0.00002
Nickel mg/L 0.00005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Selenium mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Silver mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Strontium mg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Thallium mg/L 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Tin mg/L 0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Titanium mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0003 <0.0003 <0.0003 <0.0003 <0.0003
Uranium mg/L 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Vanadium mg/L 0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Zinc mg/L 0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.001 0.0012 0.0013 0.001 <0.001

Note: mg/L = milligrams per litre; pg/L = micrograms per litre; NTU = nephelometric turbidity units; < = concentration of analyte was less than the method detection limit.

Notable sample results are in bold.
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BAKER CREEK REACH 7 OVERFLOW MONITORING PROGRAM

Table A-2: Duplicate Sample Results for the Baker Creek Reach 7 Overflow Monitoring Program,

May 31 2011
Method DuplicateatSaRtgtlzisAfColIected Relative
Parameter Units Det.ect.ion (d/s Giant Pool) I_Dercent
Limit Difference
Sample 1 ‘ Sample 2
Conventional Parameters
Total Suspended Solids mg/L 3.0 5.0 7.0 -
Turbidity NTU 0.10 8.5 7.0 20%
Total Metals
Aluminum mg/L 0.02 0.24 0.25 3%
Antimony mg/L 0.0004 0.022 0.022 1%
Arsenic mg/L 0.0004 0.091 0.094 3%
Barium mg/L 0.0002 0.01 0.011 4%
Beryllium mg/L 0.001 0.001 0.0011 -
Bismuth mg/L 0.0002 <0.0002 <0.0002 -
Boron mg/L 0.02 <0.02 <0.02 -
Cadmium mg/L 0.0002 <0.0002 <0.0002 -
Calcium mg/L 0.5 13 13 0%
Chromium mg/L 0.0008 <0.0008 <0.0008 -
Cobalt mg/L 0.0002 0.00094 0.00099 -
Copper mg/L 0.001 0.0095 0.0096 1%
Iron mg/L 0.01 0.43 0.42 2%
Lead mg/L 0.0001 0.0028 0.003 7%
Magnesium mg/L 0.1 3.7 3.6 1%
Manganese mg/L 0.002 0.15 0.15 1%
Mercury mg/L 0.00002 <0.00002 <0.00002 -
Molybdenum mg/L 0.0001 0.0012 0.0014 11%
Nickel mg/L 0.0002 0.006 0.0063 6%
Potassium mg/L 0.1 1.3 1.2 1%
Selenium mg/L 0.0004 <0.0004 <0.0004 -
Silver mg/L 0.0004 <0.0004 <0.0004 -
Sodium mg/L 1.0 3.3 3.2 -
Strontium mg/L 0.0002 0.058 0.06 3%
Thallium mg/L 0.0001 <0.0001 <0.0001 -
Tin mg/L 0.0004 <0.0004 <0.0004 -
Titanium mg/L 0.005 0.0078 0.0084 -
Uranium mg/L 0.0001 0.00036 0.00041 -
Vanadium mg/L 0.0005 0.00093 0.00092 -
Zinc mg/L 0.004 0.0087 0.01 -
Dissolved Metals
Aluminum mg/L 0.01 <0.01 0.016 -
Antimony mg/L 0.0004 0.02 0.019 3%
July 6, 2011
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BAKER CREEK REACH 7 OVERFLOW MONITORING PROGRAM

Table A-2: Duplicate Sample Results for the Baker Creek Reach 7 Overflow Monitoring Program,
May 31 2011 (continued)

Method DuplicateatsiggéisfolIected Relative
Parameter Units Dett_ect_ion (d/s Giant Pool) I?ercent
Limit Difference
Sample 1 Sample 2
Arsenic mg/L 0.0004 0.07 0.069 1%
Barium mg/L 0.0001 0.0092 0.0088 5%
Beryllium mg/L 0.0005 <0.0005 <0.0005 -
Bismuth mg/L 0.00005 0.00007 0.00005 -
Boron mg/L 0.002 0.017 0.017 1%
Cadmium mg/L 0.0001 0.0001 0.00025 -
Calcium mg/L 0.5 14 14 1%
Chromium mg/L 0.0004 0.00051 0.00062 -
Cobalt mg/L 0.0001 0.00084 0.00076 10%
Copper mg/L 0.0006 0.0057 0.0059 3%
Iron mg/L 0.01 0.071 0.091 25%
Lead mg/L 0.0001 0.0013 0.001 20%
Magnesium mg/L 0.1 4.0 3.9 1%
Manganese mg/L 0.002 0.15 0.15 3%
Molybdenum mg/L 0.0001 0.0014 0.0014 3%
Mercury mg/l 0.00002 <0.00002 <0.00002 -
Nickel mg/L 0.0001 0.0058 0.0056 3%
Potassium mg/L 0.1 1.3 1.3 6%
Selenium mg/L 0.0004 <0.0004 0.00049 -
Silver mg/L 0.0002 <0.0002 <0.0002 -
Sodium mg/L 0.5 35 35 0%
Strontium mg/L 0.0001 0.059 0.057 4%
Thallium mg/L 0.00005 0.00012 0.000095 -
Tin mg/L 0.0002 <0.0002 <0.0002 -
Titanium mg/L 0.0003 0.0023 0.0025 6%
Uranium mg/L 0.0001 0.00041 0.00039 -
Vanadium mg/L 0.0001 0.00051 0.00056 9%
Zinc mg/L 0.001 0.009 0.007 25%

Notes: mg/L = milligrams per litre; pg/L = micrograms per litre; NTU = nephelometric turbidity units; < = concentration of analyte was less
than the method detection limit.
Percent difference was calculated using the following formula: (maximum concentration - minimum concentration)/average
concentration.
Notable sample results are in bold.
- = not applicable, no data, or the percent difference was not calculated, because concentration in one or both of the duplicate

samples was <5 times the method detection limit.

July 6, 2011
Project No. 09-1427-0006/20000/20500
Doc. No. 066 A8



BAKER CREEK REACH 7 OVERFLOW MONITORING PROGRAM

Dissolved and Total Metal Concentrations in Water Samples

Between May 18 and June 17, 51 water samples were submitted for total and dissolved metal analyses,
including blank samples. Several of those samples contained dissolved metals at a concentration at least 20%
greater than the corresponding total metal concentration. The frequency of exceedance varies by metal and is
presented in Table A-3. In addition, dissolved arsenic concentrations in one field blank (i.e., June 8) exceeded
the total arsenic concentrations by more than 20%. Dissolved concentrations should be lower than total
concentrations. Although these exceedances indicate potential analytical errors, some variability is expected.
Results for metals with notable results in more than 10% of samples (i.e., boron, cadmium, chromium and
thallium), should be interpreted with caution.

Table A-3: Frequency of Dissolved Metal Concentration at Least 20% Higher than the Total Metal
Concentration

vetal | pies. ocurrence.
Arsenic 3 6%
Beryllium 2 4%
Boron 10 20%
Cadmium 6 12%
Chromium 7 14%
Cobalt 1 2%
Copper 2 4%
Manganese 1 2%
Mercury 3 6%
Selenium 3 6%
Strontium 2 4%
Thallium 7 14%
Uranium 2 4%
Zinc 2 4%

Notes: % = percent
Total number of samples submitted for total and dissolved metals analyses was 51.
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APPENDIX B

Detailed Water Quality Results
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Table B-1: Field and Laboratory Data for the Baker Creek Reach 7 Overflow Monitoring Program, May and June 2011

Field Measured

Laboratory Measured

Specific Dissolved - Total -
Parameter pH o Temperature Turbidity Suspended Turbidity
Conductivity Oxygen
Solids
Units - (uS/cm) (°C) (mg/L) (NTU) (mg/L) (NTU)
max avg increase off max avg increase of 5| max avg increase of 2|
Canadian Water Quality Guidelines for the Protection of Aquatic Life ® 6.5-9.0 - - <6.5 antu® mgi. © Nty ®
Canadian Drinking Water Quality Guidelines 6.5-8.5 - - - 1© - 1©
Maximum Authorized Concentration 6.0-9.0 - - - - 30 -
Baker Creek Background Conditions
Median - - - - - 3 2.3%
Minimum - - - - - <1 0.7
; . - - - - 29° v
n B B B B B 44 26
n less than the MDL - - - - - 4 0
Sample ID Date Sampled Lab Sample ID | Collected by
SNP 43-11 16-May-11 11005341-3 DCNJV - - - - - 3 3W
Reach 7 Overflow u/s Road 16-May-11 11-159-1(Taiga) INAC - - - - - 288M° 97V
Reach 6 BC Exposure Point (at Tails) 16-May-11 L100576-1 Golder 7.8 165 1.9 12.8 834V 4,340M¢ 2,740%Y
. Reach 6 BC Exposure Point (in pond) 16-May-11 11-159-2(Taiga) INAC - - - - 374M¢ -
D“””g O"f’”m’" SNP 435 16-May-11 110053411 DCNIV B } B j j 149%C 219V
ven SNP 43-5 16-May-11 11005341-2 DCNJV| - - - - - 151M¢ 213V
Reach 7 overflow u/s Road 17-May-11 L1008285-1 Golder 7.4 61 0.7 14.0 v 7 3V
Reach 7 Overflow d/s Road 17-May-11 11008285-2 Golder 7.4 61 0.9 14.0 118°Y 279"¢ [
Reach 0 (BC Mouth) 17-May-11 11008285-3 Golder 7.6 176 0.9 12.3 2145V 163" 134
Reach 7 Overflow u/s Road 18-May-11 L1006655-1 Golder 7.3 63 45 12.4 3°W <3 [
Reach 7 Overflow d/s Road 18-May-11 L1006655-2 Golder 7.4 64 45 12.9 29°¥ 1° 31°Y
Reach 6 BC Exposure Point (at Tails) 18-May-11 1L1006655-3 Golder 7.7 140 2.6 122 1,100¢Y 79M¢ 491°V
Reach 4 (d/s Giant Pool) 18-May-11 11006658-1 Golder 7.8 126 0.8 124 636" 72M¢ 142V
Reach 3 (dIs of Bridge) 18-May-11 L1006655-4 Golder 7.8 128 0.7 13.2 359°W 7% 130%"
Reach 2 (d/s Pool) 18-May-11 L1006655-5 Golder 7.7 152 0.4 126 243°%W 7% 129°V
Reach 1 (ufs Culvert) 18-May-11 L1006655-6 Golder 7.7 148 0.2 128 169" 66" 117¢%
SNP 43-5 18-May-11 L1006655-7 Golder 7.7 153 0.4 133 187V 67 149V
Reach 0 (BC Mouth) 18-May-11 L1006655-8 Golder 7.6 155 1.0 126 235V 9gM¢ 160"
Reach 6 BC Exposure Point (at Tails) 19-May-11 11007648-3 Golder 75 421 3.4 11.1 583" 460M° 468"
Reach 2 (d/s Pool) 19-May-11 11007648-1 Golder 7.6 134 0.4 126 67V 36M° 64Y
Reach 4 (d/s Giant Pool) 19-May-11 11007648-2 Golder 7.6 129 15 121 49°Y 29¢ 53¢V
Reach 0 (BC Mouth) 19-May-11 11007648-4 Golder 7.6 158 0.9 12.8 70V 55MC 68"
Reach 6 BC Exposure Point (at Tails) 20-May-11 11007649-7 Golder 7.5 220 3.0 11.8 529 517"¢ 349°V
Reach 4 (d/s Giant Pool) 20-May-11 11007649-5 Golder 7.4 146 24 111 39°% 27° 30°Y
Reach 2 (d/s Pool) 20-May-11 11007649-6 Golder 75 141 0.6 123 81°% aqMc 24°Y
Reach 0 (BC Mouth) 20-May-11 11007649-4 Golder 7.5 153 21 12.3 90V 53"¢ 48V
SNP 43-5 20-May-11 L1007649-1 Golder 7.6 143 0.2 12.8 93w 41MC 47°W
Reach 6 BC Exposure Point (at Tails) 21-May-11 - - 7.2 - 4.7 - 73V - -
Reach 4 (d/s Giant Pool) 21-May-11 R - 7.3 - 5.8 - 9w - -
Reach 2 (d/s Pool) 21-May-11 - - 7.4 - 1.3 - 54V - -
Reach 0 (BC Mouth) 21-May-11 - - 7.5 - 5.5 - 33°W - -
Reach 6 BC Exposure Point (at Tails) 22-May-11 - - 75 - 5.8 - 415°W - -
Reach 4 (d/s Giant Pool) 22-May-11 - - 7.3 - 2.9 - 14°W - -
Reach 2 (d/s Pool) 22-May-11 - - 7.3 - 1.2 - 29°¥ - -
Reach 0 (BC Mouth) 22-May-11 R - 8.7V - 6.6 - 33V - -
Reach 4 (d/s Giant Pool) 24-May-11 11008512-4 Golder 7.4 - 3.6 - 57V 70M¢ 53¢V
Reach 2 (d/s Pool) 24-May-11 11008512-5 Golder 7.4 - 22 - 58V 72M¢ 519V
SNP 43-5 24-May-11 11008512-3 Golder 75 - 1.6 - 40°Y 37ve 38°W
Reach 7 waterfall entering Reach 6 25-May-11 L1009010-1 Golder 7.5 86 8.8 117 4V <3 3v
Reach 4 (d/s Giant Pool) 25-May-11 11009010-2 Golder 7.4 124 3.6 9.9 13°% 4 ooV
Reach 2 (d/s Pool) 25-May-11 11009010-3 Golder - 168 1.9 108 70°¥ 3YC 40°Y
Reach 0 (BC Mouth) 25-May-11 11009010-5 Golder 7.5 164 15 11.8 43V 23¢ 33V
SNP 43-5 (above) 25-May-11 11009010-4 Golder 7.5 - 16 - 40°% 18° 33V
Reach 7 waterfall entering Reach 6 27-May-11 11010143-1 Golder 7.5 87 10.6 11.0 0.3 7 2"
Reach 5 (d/s Pond) 27-May-11 11010143-2 Golder 7.3 110 6.5 9.6 [ 5 oW
Reach 4 (d/s Giant Pool) 27-May-11 11010143-3 Golder 7.3 119 438 9.1 10V 5 oW
Reach 4 (d/s Giant Pool) dup 27-May-11 11010143-4 Golder - - - - - 7 7o
Reach 4 (d/s Ice at Bridge) 27-May-11 11010143-5 Golder 7.3 120 2.6 9.7 22°W 20¢ 17°W
Reach 2 (d/s Pool) 27-May-11 11010143-6 Golder R 131 3.7 10.2 12°W 11¢ 11°W
SNP 43-5 27-May-11 11010143-7 Golder - - - - - 10° 10°%
Reach 0 (BC Mouth) 27-May-11 11010143-8 Golder 7.4 116 3.3 11.1 11° 12° 11
Reach 7 waterfall entering Reach 6 28-May-11 - N 75 89 10.9 11.0 0.3 - N
Reach 5 (d/s Pond) 28-May-11 - - 7.3 120 6.7 95 8.3"W - -
Reach 4 (d/s Giant Pool) 28-May-11 - - 7.3 128 5.6 9.3 12°W - -
Reach 4 (Arctic Grayling Spawning Site) 28-May-11 - - 7.3 127 6.2 9.3 7.8V - -
Reach 4 (d/s Ice at Bridge) 28-May-11 - - 7.4 136 4.8 103 15°W - -
Upper Reach 2 28-May-11 - - 7.4 149 4.1 10.7 10°V - -
Reach 1 (SNP 43-5) 28-May-11 - - 7.4 161 2.8 113 8.8°W - -
Reach 0 Mouth of Baker Creek 28-May-11 - - 7.4 177 3.8 10.8 8.9V - -
Reach 4 (Arctic Grayling Spawning Site) 29-May-11 - - 7.2 122 8.9 9.3 10°W - -
Upper Reach 2 29-May-11 - - 7.4 139 4.9 10.0 21°W - -
Reach 1 (SNP 43-5) 29-May-11 - - 7.4 148 4.4 11.2 16V - -
Reach 0 Mouth of Baker Creek 29-May-11 - - 7.4 176 4.8 11.0 9.7°V - -
Reach 5 (d/s Pond) 30-May-11 - - 7.3 147 112 9.0 12°W - -
Reach 4 (d/s Giant Pool) 30-May-11 - - 7.3 137 10.5 9.4 20°W - -
Reach 4 (d/s Bridge no Ice) 30-May-11 - - 7.3 132 8.2 9.8 215w - -
Upper Reach 2 30-May-11 - - 7.4 139 7.7 10.0 22°W - -
Reach 1 (SNP 43-5) 30-May-11 - - 7.4 144 7.1 10.7 19°W - -
Reach 0 Mouth of Baker Creek 30-May-11 - - 7.5 140 7.7 11.1 9.5V - -
d/s of Reach 1 (SNP 43-5) 31-May-11 - - 7.5 155 10.1 10.0 23°W - -
Reach 5 (d/s Pond) 31-May-11 - - 7.4 131 124 9.1 135V - -
Reach 4 (d/s Giant Pool) 31-May-11 - - 7.4 124 12.7 9.2 17°% - -
Reach 4 (d/s Bridge no Ice) 31-May-11 - - 7.4 127 124 9.7 18V - -
~|upper Reach 2 31-May-11 - - 75 139 114 9.9 215 - -
Post-Mitigation [Reach 5 (dis Pond) 1-Jun-11 - - 73 143 125 73 75°W - -
Reach 4 (d/s Giant Pool) 1-Jun-11 - - 7.4 129 13.6 8.9 8.9 - -
Reach 2 (d/s Pool) 1-Jun-11 - - 75 147 132 9.1 9.4°W - -
Reach 0 (BC Mouth) 1-Jun-11 - - 75 152 13.0 95 10°W - -
SNP43-5 1-Jun-11 - - 75 151 12.8 9.4 10°W - -
Reach 7 waterfall entering Reach 6 2-Jun-11 - - 7.6 88 11.6 10.7 0.2 - -
Reach 5 (d/s Pond) 2-Jun-11 - - 7.4 139 10.4 8.1 4.5V - -
Reach 4 (d/s Giant Pool) 2-Jun-11 - - 75 110 10.1 9.8 8.8°W - -
Reach 2 (Collapsed Culvert) 2-Jun-11 - - 75 137 9.3 10.2 2w - -
Reach 2 (d/s Pool) 2-Jun-11 - - 75 141 9.4 10.0 9.3°W - -
Reach 0 (BC Mouth) 2-Jun-11 - - 7.6 151 9.4 10.3 9.9V - -
SNP43-5 2-Jun-11 - - 7.5 146 9.3 10.3 11V - -
Reach 7 waterfall entering Reach 6 3-Jun-11 - - 7.6 94 8.8 117 1.7v - -
Reach 5 (d/s Pond) 3-Jun-11 - - 7.3 112 8.6 8.1 A°W - -
Reach 4 (d/s Giant Pool) 3-Jun-11 - - 75 142 8.5 108 5.2°W - -
Reach 2 (Collapsed Culvert) 3-Jun-11 - - 7.6 150 8.1 11.0 4.4V - -
Reach 2 (d/s Pool) 3-Jun-11 - - 75 157 8.2 108 4.9°W - -
Reach 0 (BC Mouth) 3-Jun-11 - - 7.6 159 9.0 114 5w - -
SNP43-5 3-Jun-11 - - 7.6 157 8.1 113 5.5V - -
Reach 0 (BC Mouth) 4-Jun-11 - - 7.6 148 7.4 116 4.1V - -
SNP43-5 4-Jun-11 - - 7.6 160 75 115 4.9°W - -
Reach 0 (BC Mouth) 5-Jun-11 - - 7.7 142 8.9 114 35" - -
SNP43-5 5-Jun-11 - - 7.6 138 8.7 11.5 4% - -
Reach 5 (d/s Pond) 6-Jun-11 11013401-3 Golder 7.1 123 10.4 103 - 4.2 4"
Reach 4 (d/s Bridge no Ice) 6-Jun-11 11013401-2 Golder 75 88 10.5 10.9 3.4°W 26 3.6"
Reach 4 (d/s Giant Pool) 6-Jun-11 - - 7.4 118 10.7 111 25°W - -
Reach 2 (d/s Pool) 6-Jun-11 - - 7.6 124 10.3 11.0 35°W - -
Reach 0 (BC Mouth) 6-Jun-11 11013401-1 Golder 7.7 92 9.3 113 3.6V 26 39"
SNP43-5 6-Jun-11 - - 7.6 128 10.2 11.1 3V - -
SNP 43-11 6-Jun-11 11019377-1 DCNJV B - B B B 3 v
Reach 6 - Baker Pond Outflow 8-Jun-11 - - 7.6 107 11.7 10.3 6o 3 3"
Reach 5 (d/s Pond) 8-Jun-11 - - 75 115 113 9.4 3.6 - -
Reach 4 (d/s Bridge no Ice) 8-Jun-11 - - 75 92 113 9.9 2.9°W - -
Reach 4 (d/s Giant Pool) 8-Jun-11 - - 7.5 112 113 10.0 3o - -
Reach 2 (d/s Pool) 8-Jun-11 - - 75 109 112 10.1 3.1°W - -
SNP43-5 8-Jun-11 - - 7.5 125 11.4 10.3 4.4V - -
SNP43-5 9-Jun-11 - - 7.7 116 11.7 105 3.4V - -
Reach 5 (d/s Pond) 10-Jun-11 - - 75 120 13.1 9.2 15" - -
Reach 5 (old beaver dam; 10-Jun-11 - - 7.7 103 13.6 109 1.9% - -
Reach 4 (d/s Giant pool) 10-Jun-11 - - 75 104 13.9 10.3 2V - -
Reach 2 (Collapsed Culvert) 10-Jun-11 - - 7.7 119 14.4 104 2.7°W - -
Reach 2 (d/s Pool) 10-Jun-11 - - 7.7 120 14.5 10.3 2.8°" - -
Reach 0 (BC Mouth) 10-Jun-11 - - 7.7 124 14.6 10.3 3.6V - -
SNP43-5 10-Jun-11 - - 7.7 123 14.5 10.2 3.2°% - -
Reach 5 (d/s Pond) 13-Jun-11 - - 7.5 68 155 8.8 0.4 - -
Reach 5 (old beaver dam) 13-Jun-11 - - 7.5 103 15.5 9.8 0.0 - -
Reach 4 (d/s Bridge no Ice) -Jun- - - 7. 14 177 - -
Reach 4 (d/s Giant Pool) -Jun- - - 7. 09 0.4 - -
Reach 2 (Collapsed Culvert) -Jun- - - 7.4 20 0.9 - -
Reach 2 (d/s Pool) -Jun- - - 7. 18 .4 5 0.1 - -
Reach 0 (BC Mouth) -Jun- - - 7.6 128 5.0 .7 77 - -
SNP43-5 -Jun- - - 7.6 127 6. 6 1.0 - -
Reach 7 waterfall entering Reach 6 -Jun- - - 7.7 96 7. .7 0.0 - -
Reach 5 (d/s Pond) -Jun- - - 7.4 0. - -
Reach 4 (d/s Bridge no Ice) -Jun- - - 7.6 ) 0.4 - -
Reach 4 (d/s Giant Pool) -Jun- - - 7.4 .3 0. - -
Reach 2 (Collapsed Culvert) -Jun- - - 7.6 .8 0.2 - -
Reach 2 (d/s Pool) -Jun- - - 7. 0 0.0 0.4 - -
Reach 0 (BC Mouth) -Jun- - - 7.7 6 0.1 0.2 - -
SNP43-5 -Jun- - - 7.6 4 - 0.1 - -
Reach 6 (Baker Pond Outflow) 17-Jun-11 L1019377-4 Golder - - - - - 4 3.6
Reach 7 waterfall entering Reach 6 17-Jun-11 L1019377-5 Golder 7.8 98 16.6 9.7 0.5 21 3.1
Reach 5 (old beaver dam) 17-Jun-11 - Golder 7.6 109 18.1 8.4 0.6 - -
Reach 5 (d/s Pond) 17-Jun-11 - Golder 7.3 145 17.2 3.7 0.0 - -
Reach 4 (d/s Giant Pool) 17-Jun-11 - Golder 7.5 113 18.0 8.3 0.0 - -
Reach 4 (d/s Bridge no Ice) 17-Jun-11 L1019377-3 Golder - - - - - <3 1.8
Reach 2 (d/s Pool) 17-Jun-11 - Golder 7.6 120 17.6 8.3 0.1 - -
Reach 0 (BC Mouth) 17-Jun-11 11019377-1 Golder 7.3 128 17.4 8.3 0.2 <3 2.5
Reach 1 (SNP43-5) 17-Jun-11 11019377-2 Golder 75 102 17.4 8.5 0.1 <3 2.7

Notes: uls = upstream; d/s= downstream; mg/L = milligrams per litre; NTU = nephelometric turbidity units; MDL = method detection limit; dup = duplicate; max = maximum; n = sample size; avg = average.
- = no data or guideline available.
Values in bold are above water quality guidelines.

@ Source: Canadian Council of Ministers of the Environment (CCME) 2011.

© The CCME narrative states that during clear flow periods, the guideline is a maximum average increase of 2 NTUs from background levels for a longer term exposure (e.g., 30 day period).
Background was set to the median turbidity of 2.3 and 5 NTU for field and laboratory measurements, respectively, at reference locations (i.e., SNP 43-11 on May 16, and from Reach 7 waterfall entering Reach 6 between May 25 and June 17).
Turbidity measurements from the reference locations were not compared to CCME guideline.
® The CCME narrative states that during clear flow periods, the guideline is a maximum average increase of 5 mg/L from background levels for longer term exposures (i.e. 24 h to 30 days).
The median TSS concentration of at the reference locations (i.e., 3 mg/L) was used for the background concentration; the reference locations defined SNP 43-11 on May 16, and from Reach 7 waterfall entering Reach 6 between May 25 and June 17.
TSS concentrations collected from the reference locations were not compared to CCME guideline.
@ Source: Health Canada (2010).

© Aesthetic objective.

® Source: Metal Mining Effluent Regulations (Government of Canada).
© Background concentrations were calculated using data collected from Baker Creek in May and June between 2007 and 2010 (Golder 2011).
® Turbidity value on June 6 from Reach 5 (d/s pond) was anomalous and a potential error, based on the discrepancy between field and laboratory measured turbidity values.
O Turbidity value on June 13 from Reach 0 (BC mouth) was anomalous. Strong winds caused the area near the breakwater to be particularly turbulent , which resulted in sediment re-suspension not observed in other reaches of Baker Creek.

"= concentration s higher than the relevant metal mining effluent regulations or outside the recommended pH range.
© = concentration s higher than the relevant CCME aquatic life guideline or outside the recommended pH range.

" = concentration is higher than the relevant drinking water guideline or outside the recommended pH range.

Golder Associates
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Table B-2: Water Quality in Baker Creek during the Reach 7 Overflow Monitoring Program, May and June 2011
During Overflow Event
snpaga1 | Rexh? Reem o R:m e Reach 7 Reach 0 (BC | Reach 4 (ds Rexac:‘ ; Rexac;‘ ﬁ ERem y Reach 5 (dis | Reach 4 (dfs | RE2N 4 /S | poach 4 dis | Reach 2 (dss | Reach 0 BC Reach 5 (ds | Reach 4 (dis | Reach 0 (8¢ | Re2°" 6 Reach 6 Ref°7 ; Reach 4 (d/s | Reach 0 (BC
- xposure | Exposure eac each 4 (dis waterfal waterfal xposure | Reach 5 (dis | Reach 4 (dis each 4 (dis | Reach 2 (d/s | Reac each 5 (ds | Reach 4 (dis | Reac waterfal each 4 (ds | Reac
Canadian Water | o oinking Maximum Baker Creek Background Conditions® (Reference) | Overtiow uls F'npmt p Pu"lm i SNP 43S | SNP43S | SNP435 | overflow ws |Overflowdis | "TEEL B FERRICON | snpags | snpass | LRSS entering Pu"lm @ Fond) Siant pooly | Gt Pool | o o] Pool) Wouthy SNP43-5 | SNP43-11 Pond)  |Ice at Bridge)|  Mouthy | Baker Pond | (8aker Pond | ZREERT | PSR REEE SNP 435
Parameter Units | Quality Guidelines | Ty Quality Authorized Road Tails) pond) Road Road Reach 6 Reach 6 Tails) Duplicate Outflow) | - Outflow) Reach 6
for the Protection o ©
of Aquatic Life® | Culdelines 16-May-11 | 16-May1l | 16-May-11 | 16-May1l | 16-May-11 | 16-May1l | 16-May-11 | 17-May1l | 17-May-11 | 17-May1l | 18MAY-11 | 20-May-1l | 24-May-1l | 25May-1l | 27-May1l | 27-May-11 | 27-May1l | 27-May-1l | 27-May1l | 27-May-11 | 27-May1l | 27-May-1l | 27Maydl | 6Jundl | 6Jdunil | 6Junil | 6Jdundl | 8Jundl | 17-Jundl | 17-dun-dl | 17-dundl | 17-dun-il | 17-dundl
Median Minimum | Maximum n " ‘e;f)‘L”"" 11005341-3 11(17:.22) 110057611 2%;22) 110053411 | L1005341-2 %;ig)a 11008285-1 | 110082852 | L1008285-3 | L1006658-1 | L1007649-1 | L1008512-3 | L1009010-1 [L1010143-1 [L1010143-9 | L1010143-2 | L1010143-3 | L1010143-4 | 110101435 | L1010143-6 | 110101438 | L1010143-7 | L1013122-1 | L1013401-3 | L1013401-2 | L1013401-1 | 110148348 | L1019377-4 | L1019377-6 | L1019377-3 | L1019377-1 | L1019377-2
DCNJV. INAC Golder INAC DCNIV DCNOV INAC Golder Golder Golder Golder Golder Golder Golder Golder Golder Golder Golder Golder Golder Golder Golder Golder DCNJV Golder Golder Golder Golder Golder Golder Golder Golder Golder
Field Measured
o - 651090 651085 601095 - - - - 78 - - 74 74 76 78 76 75 75 75 - 73 73 73 - 74 71 75 77 76 - 78 - 73 75
|Specific Conductivity usicm - - - - - - - 165 - - 61 61 176 126 143 - 86 87 - 110 119 120 131 116 123 88 92 107 - 98 - 128 102
[Temperature °c - - - - - - 19 - - 074 09 09 08 02 16 88 1 - 65 48 26 37 33 10 10 9 12 - 166 - 17.43 17.35
Dissolved Oxygen mg/L <6.5 - - - - - - 13 - - 14 14 12 12 13 12 11 - 9.6 9.1 9.7 10 11 103 108 113 103 - 9.6 - 8.34 8.47
[Turbidity NTU e av:;'f’i‘,’ seof? 10 - - - - - 834°% - - 2.4°% 118°% 2145 6365 93V 20° 43 0.29 - 6.4°M 9.7°M 205 120 1% 0 345 3.65% 365" - 16 - 02 01
[Conventional Parameters
[Acidity (to pH 8.3; as calcium carbonate) malL - 31 <1 12 31 2 - - 40 - - - 34 33 23 <5 32 - - - - - - - - - - - - - - - - - - - - -
Hardness (as calcium carbonate) mg/L - - - 51 37 134 67 o 38 - 106 - 105 104 - 35 36 100 65 74 68 40 33 - 45 51 52 45 53 55 60 422 535 52.3 322 42 48.9 45 51 55 56.2
[pH (aboratory) - 651090 651085 65095 7.6 5,257 87" 34 0 79 78 79 80 78 78 79 - - 79 - - - - - - - - - - -
|Specific Conductivity uSlem - - - 110 87 269 52 o 86 87 204 221 230 230 222 - - - 160 - - - - - - - - - - -
[Total Alkalinity (as calcium carbonate) malL - - 42 <1 80 31 4 - 34 57 57 - - 50 32 34 53 46 46 - - - - - - - - - -
[ Total Dissolved Solids mg/L <500 ™ - 78 55 179 26 o 68 84 148 184 151 158 60 62 146 123 125 - - - - - 66.6 - - - -
TDS (calculated) mg/L - <5007 - - - - - 148 - - - - 84 - - - - - - - - - - -
Total Suspended Solids mg | "ot 30 3 <1 29 a4 4 3 288"° 4,340%° 374%° 1494° 151%° 7 279"¢ 163"° 72Me ae ame <3 7 - 5 5 7 20° 1° 12° 10° 31 42 26 26 3 4 2° <3 <3 <3
[Turbidity mgr | MRS o 1@ - 23" 069 gow 65 0 3 97o% 2,740°% 219 213 Ed 955 1345 1425 47 385 3 2 - oW gom 7o 7oM 1w 1o oo 11 40" 36" 39" 30" 36" 31 18% 25" 27"
lons.
Bromide malL - <005 <005 <005 2 2 - - <005 - - - <005 <005 <005 <01 <005 - - - - - - - - - - - - - - - - - - - - -
Calcium mg/L - - 14 9.6 36 68 o 10 - 31 - 30 30 - 9.1 9.5 29 19 21 19 11 89 - 12 14 14 12 15 16 17 112 149 14.4 8.46 118 133 12 14 152 156
Chioride molL - <250 - 35 24 14 31 [ 22 66 75 - 80 21 21 1 53 88 - - - - - - - - - - - -
Fluoride mg/L 150 - 0.077 0.065 0.09 4 o - <0.1 0.29 <0.1 - - <0.1 0.075 0.076 0.075 <0.05 0.074 - - - - - - - - - - - - - - - - - - - - -
malL - - 41 30 11 68 [ 32 - 71 - 73 72 - 29 29 66 45 52 49 32 27 - 35 40 39 34 40 40 44 343 398 395 268 305 384 363 392 412 422
Potassium mglL - - < 15 28 53 49 < - < - < < < < 2.1 15 < 15 10 086 - 12 13 13 10 12 12 13 <2 <2 <2 <2 1.06 <2 <2 <2 <2 <2
[Sodium malL <200 - 34 20 10 68 [ 26 - 48 - 51 50 - 21 21 67 37 52 47 25 19 - 30 35 35 29 35 37 39 25 34 33 26 267 3 26 31 34 34
[Sulphate mg/L - 5009 - 44 38 5.2 4 0 - 4.0 41 43 - - 44 3.2 33 39 23 29 - - - - - - - - - -
Total Cyanide mg/L 0005® 02" 2 0.0061° <0.005 0.020° 26 10 0.007° - 0.085° - 0014 0015 0.0088 00072 0.0098 0.008 0.0059 - - - - - 00052 - - - -
Nutrients
[Ammonia (as nitrogen) malL 13-590 - 0022 <0005 04 37 9 0091 - 0149 - 011 011 011 01 012 015 0092 - - - - - 00152 - - - - - - - -
Nitrate and Nitrte (as nitrogen) mglL - - - 0021 <0.005 075 31 2 - - 0072 - - - 0035 0035 014 005 0046 - - - - - - 00177 0.00106 0.0065 <00051 | <00051 00074 <00051 | <0.0051
Nitrate (as nitrogen) malL 13 5™ - 0012 <0001 0028 3 1 008 0072 016 - - 015 0035 0035 013 0048 0046 - - - - - - 00177 000106 <0.0063 <0.005 <0005 00074 <0005 <0.005
Nitrite (as nitrogen) mglL 0.06 - - <0.001 - - 1 1 <0.01 <0001 <0.01 - <001 <0.001 <0001 0.0034 0.0028 <0.001 - - - - - - <0.001 <0.001 0.0029 <0.001 <0.001 <0.001 <0.001 <0.001
[Total Kjeldahi Nitrogen mo/L - - - 063 05 073 5 [ - - 124 - - - - 0941 0957 0948 10 085 - - - - - - - - - - - - 0726 0763 0808 104 0639 08 0.762 0704
Total Dissolved Phosphorus mg/L - 0.0062 0.006 0.011 5 o - - 0.01 - - 0.009 0.009 0.008 0.008 0.0083 - - - - - - 0.0076 0.763 0.0067 0.0085 0.0058 0.0082 0.0087 0.0091
[Total Phosphorus molL - - - 0019 00082 0046 23 [ - - 235 - - - - 0036 0175 0077 010 0068 - - - - - - - - - - - - 00246 00226 0022 00235 00305 00203 00203 0019
[Carbon
[Dissolved Organic Carbon [ mot T - | - - [ 12 10 [ 14 | 5 0 - - | - [ - - - - [ 101 103 [ 115 12 1 | - [ - - - - - - [ - - - - - - [ - - - - [ - - [ - | -
[ Total Organic Carbon [ mor | - | - - | 12 10 | 14 | 5 0 - | | - - | 17 132 | 129 13 12 | - | - - - - - | - - - | - - | - | - |
Total Metals
|Aluminum mg/L 0.100" 0.2 - 0.056 0.013 0.634°" 44 0 0.077 454 46.5°" 637" 4345 436" 2.87°" 0.144° 5.13°" 203" 2.21°" 1.37°" 1.06°" 0.082 0.102°" 1.76°" 0.231°" 0.239°" 0.247°" 0.481°" 0.412°" 0.395°" 0.446°" 0.0441 0.103°" 0.15°Y. 0.13% 01015 0.142°" 0.629°" 0.053 0.0992 0.082
[Antimony mg/L - 0.006 ™ - 0.0033 0.0006 0.0196" 47 0 0.0018 0.0021 153" 0.449" 0.199" 0.201% 0.166" 0.0017 0.0042 0.124" 0.124" 0.0554" 0.0314" 0.0016 0.0018 0.127% 0.0178" 0.0219" 0.0221" 0.0186" 0.024" 0.0261" 0.0279" 0.0013 0.012" 0.0102" 0.0014 0.0062" 0.0059 0.0012 0.0098" 0.0127* 0.0117%
Arsenic mg/L 0.005 0.019 1 0.054°% 0.013°% 0.12°" 46 0 0.032°% 0.046°% 755N 377"V 0.609°" 0.614°% 0.541°% 0.0343°" 0.12°" 0.43°" 0.346°" 0.18°" 0.133°% 0.0214°% | 0.0251°% 0.445°% 0.0869°" | 0.0905"% | 0.0935°" | 0.0741°" 0.103%% 0.113°% 0.114°% 0.0256°" | 00799°" | 0.0678°" | 0.0103°" | 00554°" | 00985 | 0.0461°" | 0.0996°" 0.127°% 0.117°%
Barium malL - 100 001 <001 0024 54 27 0013 0054 0087 0021 0026 0026 0021 0012 0064 0022 0018 0021 0019 0009 00098 0041 0011 001 0011 0011 0013 0013 0013 <001 <001 <001 <001 00081 0011 0017 <001 <001 <001
Beryllium mglL - - <0.005 <0.005 <0.005 54 54 <0.005 0.0001 <0.005 00001 <0.005 <0.005 0.0001 <0.005 <0.005 <0.005 <0001 <0.005 <0001 <0001 00012 00011 00013 0001 00011 00017 <0001 00017 00018 <0.005 <0.005 <0005 <0.005 <0.001 <0005 <0.005 <0005 <0.005 <0005
'Esmum malL - - - <02 <02 <02 54 54 <02 - <02 - <02 <02 - <02 <02 <02 <0.0002 <02 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <02 <02 <02 <02 <0.0002 <02 <02 <02 <02 <02
Boron mglL 15 50 - <01 <01 <01 54 54 <01 - <01 - <01 <01 - <01 <01 <01 <002 <01 <002 <002 <002 015 <002 <0.02 <002 <0.02 <002 <0.02 <002 <01 <01 <01 <01 <0.02 <01 <01 <01 <01 <01
[Cadmium mg/L 0000033 0005® - <0.00005° | <0.00005™ | <0.00005° 24 44 <0.00005"° | <0.0001°° | 0.0208°" | 00017° | 0.000843° | 0.000831° | 0.0006° | <0.00005> | <0.00005" | 0.000569° | 0.00052° | 0.000167° | <0.0002°° | <0.0002>° | <0.0002°° | 000038° | <0.0002°° | <0.0002"° | <0.0002°° | <0.0002"° | <0.0002° | <0.0002"° | 0.00021° | <0.00005° | <0.00005™ | <0.00005° | <0.00005> | <0.0002>° | <0.00005>° | <0.00005™ | <0.00005> | <0.00005™ | <0.00005°°
[Chromium mg/L 0.001® 0.05" - <0.017° <0.017¢ <0.017° 54 54 <0.017° 0.0099° 0.115%% 0.0179° <0.017° <0.017¢ 0.0074° <0.017¢ 0.012° <0.01™° 0.0052° <0.017° <0.0008 0.0066° <0.0008 0.0044° <0.0008 <0.0008 <0.0008 0.0011° 0.0009 0.001 0.001 <0.017¢ <0.017° <0.01™¢ <0017 <0.0008 <0.01™° <0.01”° <0.017¢ <0.017° <0.017¢
[Cobalt molL - - - <001 <001 <001 54 54 <001 00026 0045 00095 <001 <0.01 00074 <0.01 <001 <0.01 00032 <0.01 00019 <0.0002 <0.0002 0007 000089 000094 000099 0001 00012 00015 00015 <0.01 <001 <001 <001 <0.0002 <001 <001 <001 <001 <001
[Copper mg/L 0,002 s1.09 0.6 0.0034° 0.0004 0.0084° 47 2 0.0007 0.0077° 0.647"C 0.101° 0.0617° 0.0621° 0.0504° 0.0007 0.0076° 0.0413° 0.0342° 0.0181° 0.0125° 0.0011 <0.001 0.0242° 0.0092° 0.0095° 0.0096° 0.0089° 0.0105° 0.0118° 0.01° 0.0015 0.015° 0.0061° 0.0044° 0.0021° 0.0054° 0.001 0.0068° 0.0085° 0.0076°
iron mg/L 03 <03@ - 017 006 1.03°% 44 0 027 50457 99.9°% 155 7.50°% 7.63°% 5.61°" 041°% 6.02°" 3.82°% 417°7 2157 157°% 021 018 3.65°" 04257 043°% 04257 069°" 05457 065" 073°% 011 024 024 013 018 021 074" 014 02 017
Lead mg/L 0.002" 0.01" 04 0.0002 <0.00005 0.0048° 44 4 0.00008 0.0023° 162"°W 0.257°% 0.0995°™ 0.101°% 0.0841° 0.0002 0.0052° 0.0729°" 0.066°" 0.0206°" 0.0073° 0.0003 0.0003 0.0497°" 0.0048° 0.0028° 0.003° 0.0034° 0.0037° 0.003° 0.0033° 0.0001 0.0012° 0.0008 0.0005 0.0008 0.0004 0.0002 0.0003 0.0004 0.0003
mg/L - £0.05@ - 0.02 0.0052 0.135" 54 0 0.39" 0.402" 3.27% 0.534" 0.434" 0.434" 0.377" 0.479" 0.584" 0.401" 0.447" 0.335" 0.267" 0.048 0.043 0.613" 0.122" 0.15" 0.149" 0.155" 0.152" 0.217% 0.232" 0.0276 0.0287 0.0212 0.0059 0.0222 0.0236 0.231% 0.0138 <0.00001 0.014
Mercury mg/L 0.000026 0.000001 ™ - <0.00001 <0.00001 <0.0002°° 67 67 <0.00001 - 0.000331° - 0.000051° 0.000049° - <0.00001 <0.00001 0.000028° 0.00003° 0.000011 <0.00002 <0.00002 <0.00002 0.000038° <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00001 < 0.00001 <0.00001 < 0.00001 <0.00002 <0.00001 < 0.00001 <0.00001 < 0.00001 <0.00001
molL 0073 - - 00005 00002 00009 a4 1 00005 00004 00026 0002 00015 00016 00012 00004 00005 00011 00011 00009 00012 00004 00007 00028 00009 00014 00012 00015 00017 00005 0000794 | 0.000763 | 0000206 00006 00005 00009 0,001 0001
Nickel mglL 0,065 - 1 0.0009 0.00006 00043 a7 10 <0.0005 0.007 0.126"° 0026 0014 0015 0012 <0.0005 0.0074 0.0096 0.0097 0.0064 0.007 0.004 0.0009 0016 0.0032 0.0063 0.0063 0.0075 0.0082 <0.0005 000215 0.00066 0.0007 00014 0.0021 00018
Selenium mg/L 0.001 001 - <0.001 <0.001 <0.001 a2 22 <0.0001 <0.0005 0.0013° 00006 00002 00002 <0.0005 <0.0001 <0.0001 00002 <0.0004 00001 <0.0004 | <00004 | <0.002°C 00008 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 00008 <0.0004 <0.0001 <00001 | <00001 | <0000 <0.0004 <00001 | <00001 | <00001 00001 <00001
|Silver mg/L 0.0001 - - <0.01”° <0.00001 <0.01”° 53 53 <0.01”° <0.0001 <0.01”° 0.0008° <0.01”° <0.01°¢ 0.0003° <0.01°¢ <0.01”° <0.01°¢ <0.0004”° <0.01°¢ <0.0004”° | <0.0004”° | <0.0004° | <0.0004°° | <0.0004°° | <0.0004°° | <0.0004°° | <0.0004°° | <0.0004°° | <0.0004°° | <0.0004”° <0.01™° <0.01”° <0.01™¢ <0.01”° <0.0004° <0.01™° <0.01”° <0.01™¢ <0.01”° <0.01™¢
Strontium malL - - 0048 0038 013 53 [ 0037 0042 0019 012 0087 0087 0075 0033 0048 0082 0062 0078 0075 00355 0037 022 0053 0058 006 0049 0064 0072 0071 00408 00574 00547 00368 00468 00519 00462 00547 00628 00607
[Thalium mglL 00008 - <027¢ <0.0001 <027° 52 52 <027¢ <0.0001 <027¢ 0.0001 <027¢ <027¢ <0.0001 <027¢ <027¢ <027¢ <0.0001 <027¢ <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <027¢ <027°¢ <027¢ <027¢ <0.0001 <027¢ <027° <027¢ <027¢ <027¢
[Tin malL - <003 <0.0001 <003 53 53 <003 - <003 - <003 <003 - <003 <003 <003 <0.0004 <003 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.03 <003 <003 <003 <0.0004 <003 <003 <003 <003 <003
Titanium mglL - - - <001 <001 002 54 51 <001 018 024 0.056 0075 0073 0052 <0.01 02 0039 0043 0037 0033 <0.005 <0.005 0021 0.0079 00078 0.0084 0017 0014 0014 0014 0.00019 <001 <001 001 0.00024 0.0002 000033 0.00021 000021 0.0002
Uranium malL 0015 002® - 000024 000016 000068 a4 0 000034 00007 00012 00009 000069 00007 00006 000033 000067 000072 000048 00006 00006 000021 000026 0.002 000029 000036 000041 000036 000044 000048 000045 <0.03 0000223 | 0.000241 | 0000254 | <0.0005 <003 <003 <003 <003 <003
[Vanadium mglL - - - <003 <0.001 <003 53 53 <003 0.0096 018 002 <003 <0.03 0.0082 <0.03 <003 <0.03 0.0058 <0.03 0.0026 <0.0005 0.00057 0.0055 0.00087 0.00093 000092 00014 00012 00012 0.0014 <0.004 <003 <003 <003 <0.004 <0004 <0004 <0004 <0004 <0004
Zin malL 003 <50 1 <0004 0.001 0018 47 38 <0.004 0013 2.04"C 0361"° 0.181"¢ 018"° 0.138"¢ <0.004 0017 0.122"¢ 0.094° 0.038° 0018 <0004 0,004 0.065° 0015 0.009 001 0015 0012 0011 0011 <0.004 00062 <0.004 <0004 <0004 <0.004 <0004 <0.004 <0004 <0.004
Dissolved Metals
[Aluminum malL - 001 0004 0035 68 4 0012 - 0024 - 0021 0047 - 0.007 0182 0016 0014 0012 0009 <001 - <001 0016 0018 0014 0011 0011 0008 0006 0009 001 0007 0006 0005
Antimony mg/L - 0.0034 0.0006 0.018 68 o 0.0017 - 0.0716 - 0.0416 0.0449 - 0.0016 0.0017 0.0359 0.0233 0.0228 0.0017 0.0015 0.0159 0.0193 0.021 0.022 0.024 0.0242 0.0014 0.0117 0.0108 0.0013 0.0063 0.0012 0.0123
Arsenic molL - 0052 0012 012 66 0 0026 - 014 - 012 012 - 0023 0026 0073 0071 0072 0021 0018 - 0067 0069 0067 0075 0079 0082 00306 00714 00654 0109 00415 0113
Barium mglL - <001 <0.01 0077 68 6 001 - <001 - <001 <0.01 <0.01 0013 <0.01 0.0053 001 0.0094 00077 - 0.0098 0.0088 0.0088 0.0088 0.0093 0.0097 <0.01 <001 <0.01 <001 <001 <001
Beryllium mglL - <0005 <0.005 <0005 68 68 <0005 - <0005 - <0005 <0.005 - <0.005 <0005 <0.005 <0.005 <00005 <0.0005 - <0.0005 <0.0005 <0.0005 00023 00021 0002 <0.005 <0005 <0.005 <0005 <0005 <0005
[Bismuth mglL - <02 <02 <02 68 8 <02 - <02 - <02 <02 <02 <02 <02 <02 <0.00005 | 0.00008 - 0.0001 000005 | 0000075 | <0.00005 | <0.00005 | <0.00005 <02 <02 <02 <02 <02 <02
Boron malL - <01 <01 <01 68 68 <01 - <01 - <01 <01 - <01 <01 <01 <01 0009 0011 - 0016 0017 0019 0019 0019 0019 <01 <01 <01 <01 <01 <01
[Cadmium mglL - <0.00005 | <0.00005 | <0.00005 68 8 <0.00005 - 0.00025 - 000019 0.00021 - <0.00005 | <0.00005 | 0.00016 0000081 <0.0001 000023 - 0.00025 0.00025 0.00024 0.00021 0.00023 000023 | <0.00005 | <0.00005 | <0.00005 <000005_| <0.00005 <0.00005
[Chromium mglL - <001 <001 <001 68 68 <001 - <001 - <001 <001 - <001 <001 <001 <0.01 00007 <0.0004 - 000046 000062 000083 000099 00013 00012 <001 <001 <001 <001 <001 <001
[Cobait mglL - <001 <0.01 <001 68 68 <001 - <001 - <001 <0.01 <0.01 <001 <0.01 <0.01 <0.0001 000013 - 0.0007 0.00076 0.00076 0.00089 00012 00012 <001 <001 <001 <001
[Copper molL - 0003 0.0004 0039 68 4 <0.0005 - 0021 - 0015 0017 - <0.0005 00009 0012 00072 00048 00006 - 00053 0.0059 0.006 00059 00053 00054 <0.0005 00007
Iron mg/L - 0.044 <0.01 0.2 68 1 0.12 - 0.028 - 0.039 0.049 0.086 0.25 0.041 0.059 0.051 0.03 - 0.059 0.091 0.054 0.072 0.073 0.093 0.035
Lead mglL - 0000056 | <0.00005 | _0.00068 68 31 <0.00005 - 000076 - 000062 000118 - <0.00005_| 000018 000084 000074 <0.0001 000027 - 000079 000102 00008 000061 000062 000073 | <0.00005
mg/L - 0.0052 <0.005 0.14 68 34 0.19 - 0.26 - 0.31 03 <0.005 0.078 03 03 0.0392 0.0084 - 0.11 0.147 0.14 0.168 0.216 0.23 0.0124
mglL - 000043 000023 000079 68 [ 00004 - 00013 - 00014 00015 - 00004 00012 00009 00006 00008 - 00012 00014 00016 00016 00017 00016 00005
Mercury mglL - <0.00001 | <0.00001 | <0.0002 68 64 <0.00001 - <0.00005 - <0.00001 | <0.00001 - <0.00001 <0.00001 <0.00001 <000002_| <0.00002 - <0.00002 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00001
Nickel mglL - 00008 <0.0005 0003 68 16 <0.0005 - 00021 - 00029 00028 - <0.0005 00026 00034 00005 00007 - 0003 0.0056 0.0065 00069 00072 00071 <0.0005
[Selenium mglL - <0001 <0.001 <0001 64 64 <0.0001 - <0.0002 - 0.00016 0.00014 - <0.0001 <0.0001 <0.0001 0.0003 <0.002 <0.0004 0.00049 0.00059 <0.0004 <0.0004 <0.0004 <0.0001
Sitver mglL - <001 <0.00001 <001 68 68 <001 - <001 - <001 <0.01 - <0.01 <0.01 <0.01 <00002 <0.0002 - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <001
Elmnllum mg/L - 0.048 0.036 0.13 68 0 0.036 - 0.069 - 0.078 0.078 0.033 0.079 0.074 0.0361 0.032 - 0.053 0.057 0.06 0.064 0.07 0.07 0.039
[Thalium mglL - <02 <0.0001 <02 68 68 <02 - <02 - <02 <02 - <02 <02 <02 000002 000027 - 000014 0000095 | 000009 | 0000065 | 0.000055 | 0000065 <02
[Tin mglL - <003 <0.0001 <003 68 68 <003 - <003 - <003 <0.03 <0.03 <0.03 <0.03 <0.0002 <0.0002 - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.03
Titanium mglL - <001 <001 <001 68 68 <001 - <001 - <001 <001 - <001 <001 <0.01 00004 00018 - 00021 00025 00022 00022 00021 00014 <0.01
Uranium mg/L - 0.00022 0.00014 0.00063 68 o 0.00028 - 0.00052 - 0.00059 0.00059 - 0.00021 0.00023 0.00058 0.0004 0.00053 0.00055 0.00033 0.00022 0.00032 0.00039 0.00041 0.0004 0.00045 0.00046 0.00018
Vanadium mglL - <003 <0.001 <003 68 68 <003 - <003 - <003 <0.03 - <0.03 <003 <0.03 00002 <0.03 00002 00003 00005 - 00006 00006 00006 00005 00005 00006 <003
[zinc mglL - <0004 <0004 0024 68 56 <0004 002 - 002 0017 , <0.004 <0004 0017 0015 0009 0005 0.001 0003 - 0006 0007 0.005 0009 0003 0006 <0004

Notes: uls = upstream; d/s = downstream; mg/L = milligrams per litre; g
Values in bold are above water quality guidelines.

® Source: Canadian Council of Ministers of the Environment (CCME) 2011.

® Source: Health Canada (2010).

© Source: Metal Mining Effluent Regulations (Government of Canada 2002).
 Background conditions were calculated using data collected from Baker Creek in May and June between 2007 and 2010 (Golder 2011).
) The CCME narrative states that during clear flow systems, the guideline is a maximum average increase of 2 NTUs from background levels for a longer term exposure (.g., 30 day period). Background was set the median turbidity of 2.3 and 5 NTU for field and laboratory measurements, respectively, at reference locations (ie., SNP 43-11 on May 16, and from Reach 7 waterfall entering Reach 6 between May 25 and June 17). Turbidity measurements from the reference locations were not compared to CCME guideline.
Turbidity value on June 6 from Reach 5 (d/s pond) was anomolous and a potential error, based on the descrepancy between field and laboratory measured turbidity values.
@ Aesthetic objectives; the objective for turbidity is based on slow sand or diatomaceous earth filtration.

™ Maximum acceptable concentrations.

/L = micrograms per litre; B/l = Becquers per litre; MDL:

method detection limit; < = concentration of analyte was less than the MDL or less than; < = less than or equ;

il to; NTU = nephelometric turbidity units; TCU = true colour unit; INAC = Indian and Northern Affairs Canada; Golder = Golder Associates Lid.; DCNJV = Deton Cho Nuna Joint Venture; - = no data or guideline available; min = minimum; max= maximum,;

 The CCME narrative states that during clear flow periods, the guideline is a maximum average increase of 5 mgiL from background levels for longer term exposures (ie. 24 hto 30 day). The median TSS concentration of at the reference locations (i.e., 3 mg/L) was used for the background concentration; the reference locations defined SNP 43-11 on May 16, and from Reach 7 waterfall entering Reach 6 between May 25 and June 17.

9 Guideline for ammonia shown in the table was calculated using a pH of 7.5 and temperature range of 0°C and 20.1°C (maximum temperature for Baker Creek during sampling). The guideline was calculated using site specific pH and temperature values.

® Guideline is for free cyanide.

@ Guideline for aluminum shown in the table was 0.100 mg/L based on a pH  6.5. The guideline was calculated based on site-specific pH value.
(™ Operational guidance value of aluminum shown in the table was designed to apply only to drinking water treatment plants using aluminum-based coagulants with the exception of conventional treatment plants.

™ nterim maximum acceptable concentrations.

© Guideline for cadmium shown in the table was calculated based on the hardness value of 100 mg/L. The guideline for cadmium was calculated based on the equation in CCME (2007) using site specific hardness values.

® Used chromium VI guideline for total chromium.

@ Guideline for copper shown in the table was 0.002 mg/L based on water hardness of 0 to 120 mg/L CaCOs, The guideline was calculated based on the site specific hardness value.
 Guideline for lead shown in the table was 0.002 mg/L based on the water hardness of 60 to 120 mg/L CaCO». The guideline was calculated based on site specific hardness value.
© Guideline for nickel shown in the table was 0.065 mg/L at water hardness of 60 to 120 mg/L CaCOs. The guideline was calculated on the site specific hardness value.

= concentration is higher than the relevant maximum authorized concentrations or outside the recommended pH range.
©= concentration is higher than the relevant chronic aquatic lfe guideline or outside the recommended pH range.

* = concentration is higher than the relevant drinking water guideline or outside the recommended pH range.

©*€ = analytical detection limit is higher than the relevant chronic aquatic life guideline.

o

»' = analytical detection limit is higher than the relevant drinking water guideline.

Golder Associates

= sample size; avg = average.
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Table B-3: Field and Laboratory Measured Data for Yelowknife Bay - Baker Creek Reach 7 Overflow Monitoring Program, May and June 2011

Field Measured Laboratory Measured
. . Total
Parameter pH Spet:|f.|c_ Temperature Dissolved Turbidity Suspended Turbidity
Conductivity Oxygen .
Solids
Units - (uS/cm) (°C) (mg/L) (NTU) (mg/L) (NTU)
Canadian Water Quality Guidelines for the Protection of Aquatic Life @) max avg increase of| max avg increase off max avg increase o
6.5-9.0 - - <6.5 2nTU ® 5 mg/L © 2nTU ®
Canadian Drinking Water Quality Guidelines 6.5-8.5 - - - 1© - 1©
Maximum Authorized Concentration ©) 6.0-9.0 - - - - 30 -
Yellowknife Bay Background Conditions?
Median - - - - - 3 2.4
Minimum - - - - - 1 17
Maximum - - - - - 29¢ 8¢
n - - - - - 25 14
n less than the MDL - - - - - 0 0
Sample ID Date Sampled [Lab Sample ID| Collected by
YK Bay 1 surface 24-May-11 11008512-1 Golder 75 68 7.3 12.5 8w <3 6"
YK Bay 1 bottom 24-May-11 - - 7.5 69 7.3 12.5 - - -
YK Bay 2 surface 24-May-11 11008512-2 Golder 7.6 67 7.8 125 v <3 5"
YK Bay 2 bottom 24-May-11 - - 7.5 74 6.1 12.6 - - -
u/s of House Boat surface 31-May-11 - - 75 156 10.1 10.0 25°W - -
YK Bay # 1 (Reach 0 BC Mouth) surface 31-May-11 11011399-2 Golder 75 100 10.7 11.2 7.9V 4 5.5
YK Bay #2 (d/s of House Boat) surface 31-May-11 1L1011399-1 Golder 7.4 222 10.9 9.9 29°W 14° 18°W
YK Bay #2 (d/s of House Boat) bottom 31-May-11 - - 7.4 167 10.3 10.0 - - -
YK Bay # 3 surface 31-May-11 1.1011399-3 Golder 7.7 66 105 12.0 8" <3.0 6.4°"
YK Bay # 3 bottom 31-May-11 - - 7.5 96 10.5 11.1 - - -
YK Bay # 4 surface 31-May-11 1.1011399-4 Golder 7.7 68 10.4 12.0 7.3V <3.0 6.2°W
YK Bay # 4 bottom 31-May-11 - - 7.6 104 10.6 11.6 - - -
YK Bay #5 surface 31-May-11 - - 75 155 10.2 10.2 21V - -
YK Bay # 5 bottom 31-May-11 - - 7.4 167 10.3 10.1 - - -
YK Bay # 6 surface 31-May-11 - - 75 138 10.5 10.4 21V - -
YK #7 surface 31-May-11 - - 7.7 67 10.4 12.0 7.3%% - -
YK #7 bottom 31-May-11 - - 7.7 69 9.6 12.1 - - -
YK Bay A surface 8-Jun-11 - - 7.7 88 9.2 12.1 387 - -
YK Bay A bottom 8-Jun-11 - - 7.6 84 8.9 12.2 - - -
YK Bay B surface 8-Jun-11 11014834-1 Golder 7.7 86 9.0 12.2 3.7V <3.0 327
YK Bay B bottom 8-Jun-11 - - 7.8 83 8.9 12.3 - - -
YK Bay C surface 8-Jun-11 1L1014834-2 Golder 7.6 136 11.4 10.4 45" <3.0 337
YK Bay D surface 8-Jun-11 - - 7.7 88 9.3 12.1 3.8" - -
YK Bay D bottom 8-Jun-11 - - 7.6 84 8.8 12.3 - - -
YK Bay E surface 8-Jun-11 - - 7.8 86 9.1 12.4 4.1% - -
YK Bay E bottom 8-Jun-11 - - 7.8 84 8.9 12.3 - - -
YK Bay F surface 8-Jun-11 1.1014834-3 Golder 7.7 91 9.2 12.1 3.8" 3 2.6"
YK Bay F bottom 8-Jun-11 - - 7.8 83 8.9 12.2 - - -
YK Bay G surface 8-Jun-11 1.1014834-4 Golder 7.6 126 11.0 11.0 4.0% <3 2.4"
YK Bay G bottom 8-Jun-11 - - 7.7 89 9.2 12.1 - - -
Back Bay Public Dock Area surface 31-May-11 11011399-5 Golder 7.7 88 14.3 11.0 11V 16° 14°W
Back Bay Public Dock Area surface 8-Jun-11 11014834-5 Golder 7.7 99 8.0 11.8 3.2 <3.0 1.9
Notes: u/s = ; dis= ; mg/L = i per litre; NTU = nephelometric turbidity units; MDL = method detection limit; < = less tharg = less than or equal to; max = maximum; n = sample size; avg = average; YK = Yellowknife.

- =no data or guideline available.

Values inbold are above water quality guidelines.

@ Source: Canadian Council of Ministers of the Environment (CCME) 2011.

® The CCME narrative states that during clear flow periods, the guideline is a maximum average increase of 2 NTUs from background levels for a longer term exposure (e.g., 30 day period).
Because a reference site was not sampled, background was set to the historical median turbidity of 3 NTU (Golder 2011).

© The CCME narrative states that during clear flow periods, the guideline is a maximum average increase of 5 mg/L from background levels for longer term exposures (i.e. 24 h to 30 day).
Because a reference site was not sampled, background was set to the historical median TSS value of 3 mg/L (Golder 2011).

@ Source: Health Canada (2010).

© Aesthetic objective.

 source: Metal Mining Effluent Regulations (Government of Canada).

@ Background concentrations were calculated using data collected from Yellowknife Bay (SNP 43-12) in May and June between 2007 and 2010 (Golder 2011).

€ = concentration is higher than the relevant chronic aquatic life guideline or o