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1 INTRODUCTION

The Keno Hill/Elsa property is located approximately 460 km north of Whitehorse, Yukon (Figure 1)
within the Traditional Territory of the First Nation of the Nacho Nyak Dun (NND). This property was
mined for silver from 1914-1989 and mine tailings cover an area approximately 118 ha within the Flat Creek

valley bottom (EDI 2008). Mine tailings are composed of materials leftover from the process of separating
silver, lead and zinc fractions from the ore and, as such, may contain a number of heavy metals as a
byproduct of the mining/milling process. The Elsa tailings are composed of two discrete depositions, one
new and one older deposit. The older deposit is characterized by high levels of Zn, Pb, and Cu. As a result
of improved mining techniques and a different ore body, the second deposit has a different heavy metal
composition and finer particle size. Sediments in these tailings may be transported by water or air causing
accumulations of heavy metals in the surrounding environment, increasing the risk of bioaccumulation in
the local food web. EDI Environmental Dynamics Inc. (EDI) was retained in 2007 by the Access
Consulting Group to complete a Terrestrial Effects Study in the vicinity of the Elsa mine tailings.

The objective of the study was to determine the extent of dispersion of metals into the natural terrestrial
ecosystem surrounding the mine tailings. Phase 1 used lichens as indicators of airborne contamination to
investigate the aerial dispersion of metals (EDI 2008). Lichens were sampled at sites along transects
radiating outwards in each cardinal direction from a central location within the tailings area. EDI (2008)
concluded that there were elevated metal levels in lichens around the eastern ‘dry’ portion of the Elsa
tailings. The most notable aerial dispersion of metals appeared to be limited to within 200 m from the
tailings. Beyond this area, moderate levels of metals were generally found from 200 — 350 m (EDI 2008).
Full results of the study are described in the Elsa Tailings Terrestrial Effects Assessment — Phase 1 by EDI
Environmental Dynamics Inc. (2008).

A second phase was initiated in 2008 based on recommendations in the 2007 project report (EDI 2008) and
a community-based request to provide information on metals in plants traditionally harvested and
consumed for medicinal purposes by NND. The objective of this study was to determine if, and to what
extent these plants have been impacted by metals in and around the study area. EDI added two additional
sites to the 2007 study design to include; one mine tailings (Mackeno) and one site used by the NND for
traditional harvesting of medicinal plants. These were added to further understand natural properties of
plants in and around the Mayo/Keno atea. The following list describes locations selected for the 2008
study and are shown in Figure 1:

1. Elsa Tailings — plots established in 2007;
2. South McQuesten River Control Sites — plots established in 2007,
3. Mackeno Tailings — plots established in 2008; and

4. Minto Bridge — area selected by NND elders in 2008.

EDI Project #: 08-YC-0036 EDI ENVIRONMENTAL DYNAMICS INC. 1
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2 METHODS

2.1 COMMUNITY CONSULTATION

A workshop was held on June 19, 2008 in which Nacho Nyak Dun elders were invited to share traditional
knowledge regarding harvest and consumption of plants for medicinal purposes. This workshop was a
forum where attendees were encouraged to speak as a group or individually about their experiences with
traditionally used medicinal plants. Information gathered focused on the following criteria:

1. Local plant name (books/photos used to verify scientific taxonomy);
2. Preparation methods (consumable product, i.e., boiled tea);

3. Plant part harvested and consumed for medicinal purposes;

4. Frequency of use (daily/monthly/yeatly); and

5. Location and timing of harvest.

A second consultation was conducted to broaden the scope of the field program and ensure further
understanding of medicinal plant species and parts used for medicinal consumption. NND Mining Liaison
Coordinator, Josée Tremblay and NND youth assistant, Martha Phillips, conducted these interviews July 15
and 16, 2008 in Mayo, YT. Interviews were coordinated with elders in a one-on-one format because it was
felt that the group setting initially used in June may not have given some elders an opportunity to share

valuable information.

2.2 FIELD METHODS

Plot selection

Elsa Mine Tailings — Forty-eight plots were originally sampled in 2007 (EDI 2008). Plots with elevated lead
(Pb) concentrations in lichens in 2007 (EDI 2008) were selected and sampled for metal concentrations in
medicinal plants (24 plots; Figure 2).

South McQuesten River Control Site — Three sample plots were originally established in 2007 (EDI 2008).
Efforts were made to collect plants at the 2007 control sites; however, due to limited availability of targeted
plants, the project team deviated <30 metres from sites to collect as many samples as possible of selected
species.

Mackeno Mine Tailings — Eight plots were established in the vegetation within five metres from the perimeter
of the tailings (Figure 2). Along with available medicinal plant species, caribou moss (Cladina mitis) was also
collected from each plot to determine local dispersion of metals. To replicate site selection methods used
for the Elsa tailings, lichen samples from all plots at the Mackeno tailings were analyzed for heavy metal

EDI Project #: 08-YC-0036 EDI ENVIRONMENTAL DYNAMICS INC. 3
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content. Based on these results (Table 1), 10 plant samples within four plots with the highest Pb
concentration were analyzed for metal content. These plots were MT02, MT04, MT05 and MTO06 (Figure
2).

Minto Bridge — Two plots were established in close proximity to the bridge (within 50 m) along Mayo River.
Each plot was set up on opposing sides of the Mayo River (Figure 2). These sites were identified as areas

used for plant harvesting by the NND.

Table 1. Metal concentrations in catibou lichen (Cladina mitis) tissue collected at the Mackeno tailings site in 2008.

Metals in Metal concentrations detected in plots n=8 (ng/g)
fichens CLMI_MT01-1 | CLMI-MT02-1 | CLMI-MT03-1 | CLMI-MT04-1 | CLMI-MT05-1 | CLMI-MT06-1 | CLMI-MT07-1 | CLMI-MT08-1
Antimony (Sb) 0.3 1.4 0.4 1.7 1.8 2.4 0.7 0.2
Arsenic (As) 23 11.2 4.7 11 11.9 18.5 6.9 2.7
Cadmium (Cd) 1.08 2.38 1.08 2.51 2.48 2.95 0.85 0.59
Copper (Cu) 1 1.6 1.2 1.6 15 2 1 0.9
Iron (Fe) 124 334 164 329 314 439 250 184
Lead (Pb) 7.9 48.9 13.4 59.7 48.7 89.7 23.8 8.9
Silver (Ag) 0.23 1.04 0.31 1.4 1.19 2.05 0.48 0.22
Zine (Zn) 56 152 64.2 153 151 211 58.2 372
Collection Methods

To facilitate comparisons between sites, plant species were selected that were prevalent throughout all study
sites within the study area. At each plot, several samples of the same species were collected making up one
complete sample for composite analysis. All plant samples were collected using unpowdered nitrile gloves,
which were replaced with new uncontaminated gloves for each sample collected. Foreign material (mostly
organic) was removed from samples to ensure that the desired plant part was analyzed. Samples were stored
in new Ziploc® freezer bags, labeled, and frozen until shipped for analysis. Plant samples were collected
from 37 plots resulting in a total of 243 samples available for analysis.

Replicate samples

Replicate samples were collected for quality assurance /quality control (QA/QC). Three sets of replicates
(two field samples collected from the same site) were analyzed.

EDI Project #: 08-YC-0036 EDI ENVIRONMENTAL DYNAMICS INC. 4
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Analysis

Samples sent for analysis were selected based on a number of considerations: 1) to ensure adequate sample
size for common species; 2) to collect at least one representative sample of each species and 3) to sample
from those areas with known high metal levels in lichen (based on Phase 1 results) that could potentially be
reflected in the plant species at the same location. One hundred samples were shipped to an accredited lab
(CANTEST) for analysis (Inductively Coupled Plasma Mass Spectrometry; ICP-MS). ICP-MS is a highly
sensitive procedure that measures a range of metals that may be present at very low concentrations.

EDI Project #: 08-YC-0036 EDI ENVIRONMENTAL DYNAMICS INC. 5
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2.3  DATA ANALYSIS

Heavy metal concentrations in plants were compared between sites to determine if levels near tailings were
clevated compared to control sites (Minto Bridge and South McQuesten River) and Yukon Background
Data (YBD; Gamberg 2006). Minto Bridge (two plots) and South McQuesten Control (three plots) metal
concentrations were similar enough to allow sites to be pooled to increase sample size and improved the
overall ability to compare disturbed areas with natural background levels. To see how values found in the
Elsa/Keno area compared to levels in plants collected from other undisturbed areas, we used background
data collected from across the Yukon (Gamberg 20006).

An array of plant species were collected at a variety of sites that captured the breadth of medicinal plants
used by the NND. However, this resulted in a sample size that was not sufficient to make valid statistical
comparisons between sites. Due to small sample sizes we also represented the mid-point of the data using
medians instead of means. Medians are better for describing non-normal data resulting from small sample
sizes and these values are not affected by extreme high and low values. The mean was used in cases where
only two samples were available from a site.

EDI Project #: 08-YC-0036 EDI ENVIRONMENTAL DYNAMICS INC. 7
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3 RESULTS

3.1 COMMUNITY CONSULTATION

A comprehensive plant list was compiled from the community consultation and is provided below (Table 2).
NNDFN members used medicinal plants for tea (leaves, roots, petals), ointments (pitch), compresses
(whole plants) and eaten whole (berries, leaves, buds, bark, and pitch). This list of medicinal plants was used
to focus plant sampling efforts from the four study sites. Labrador tea (Ledum groenlandicum), willow (Salix
spp.), scrub birch (Betula glandulosa) and bog blueberry (I accinium uliginosum) were selected as species of
interest because they had sufficient sample sizes and representation within each site.

Table 2. Plant species and portions harvested by the Nacho Nyak Dun for medicinal purposes. Information was

gathered through community consultation on June 19, and July 15-16, 2008 in Mayo, Yukon.

Medicinal plant name Common/local name Plant part consumed!
Vaccininm uliginosum Bog blueberry Betty/leaf
Rosa acicularis Prickly rose Berty/petal/root
Viburnum spp. Lowbush/highbush cranbetty Berry/root
Ledum groenlandicum Labrador tea Leaf
Cladina rangeriferina Caribou lichen Whole
Artemisia frigida Sage Leaf/stem/bud
Abies lasiocarpa Subalpine fir/balsam Sap/bark
Juniperus communis Juniper Berty/stem
Masonbalea richardsonii Caribou horn Whole
Bovista plunbea Puffball Whole
Picea glanca White spruce Sap
Picea mariana Black spruce Sap
Betula papyrifera Paper birch Sap
Betula glandulosa Scrub birch Leaf
Salix: spp. Willow Leaf/bark
Pinus contorta Lodgepole pine Sap
Populus tremuloides Trembling aspen Leaf
Fragaria spp. Strawberry Berry/root/stem/leaf
Alnus spp. Alder Inner bark
Tomenthypnum nitens| Plenrozium schreberi Golden fuzzy fen moss/step moss/moss Whole
Matricaria matricarioides Chamomile Head/leaf/ flower
Populus balsamifera Black cottonwood Bud
Achillea millefolinm Yarrow/Indian rhubarb Leaf
Rubus idaeus Raspberry Berry/leaf
Sheperdia canadensis Soapberty/soopalallie Berry/root/stem

1
Information released with permission of the NND (Josée Tremblay, NND Lands Department)

EDI Project #: 08-YC-0036
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3.2 METAL LEVELS IN LABRADOR TEA

Labrador tea was found throughout the study area and present in 95% of plots. NND consume only
Labrador tea leaves therefore collection was limited to leaves. Twenty-one samples were analyzed.

In general, metal concentrations from samples collected at the Elsa tailings site showed higher median
values in antimony (Sb), iron (Fe), lead (Pb) and silver (Ag) when compared to other sites and Yukon
background data (YBG; Figure 3 and Figure 4) . Other metals, such as arsenic (As), cadmium (Cd), copper
(Cu) and zinc (Zn) were higher at the Mackeno tailings site (Figure 3 and Figure 4). Samples collected from
both tailing areas contained higher levels of Sb, As, Cu, Ag, and Pb than control and background levels
(Gamberg 2006). Cu and Zn levels were elevated and consistent across all sample areas (Figure 4). Fe
concentrations at the Elsa site were 4.7 times higher than control sites but approximately equal to YBD data
(Gamberg 2000; Figure 3).

One sample of Labrador tea was collected from the Minto Bridge to evaluate this traditionally harvested
plant with the same species from other sites. Metal concentrations were generally similar to those found at
the South McQuesten Control plots and, in some cases, lower. Values were substantially lower compared to
the Elsa and Mackeno tailings.

600 7 B Elsa Tailings (median; n=15)
£ 500 - O Study Area Controls (median; n=3)
S o
‘é e 400 O Mackeno (median; n=3)
£
§ ® ¥300 | = Yukon Background (median; n=5)
oo =
QO ®©
— ]
2 200 -
s Bm 42 =

100 -

0 — = N

Iron (Fe) Lead (Pb) Zinc (Zn)

Figure 3. Median iron, lead and zinc concentrations in Labrador tea collected from August 12—14, 2008 from four areas
in the Yukon.

EDI Project #: 08-YC-0036 EDI ENVIRONMENTAL DYNAMICS INC. 9
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Figure 4. Median antimony, arsenic, coppet, cadmium and silver concentrations in Labrador tea collected from August
12-14, 2008 from four areas in the Yukon.

3.3 METAL LEVELS IN WILLOW

Willow was abundant throughout the study area and collected in 86% of sample plots. Plant parts harvested
included leaves and stems; from the terminal portions of the branch/stem. Nineteen samples were
analyzed.

The FElsa tailings site had the highest concentrations of Fe, Pb, Sb, As, Cu and Ag compared to control,
background and Mackeno sites (Figure 5 and Figure 6). The most elevated metal concentration occurred in
Fe where levels were 7.7 times higher in the Elsa tailings compared to the control and YBD sites (Figure 5).
The Mackeno tailings site had the highest concentrations of Zn and Cd compared to the other sites (Figure
5 and Figure 6). The Cd level in the Mackeno site was approximately 83% higher than all other sites (Figure
6). Cu levels were consistent across all sites and at similar levels to Labrador tea (Figure 6).

EDI Project #: 08-YC-0036 EDI ENVIRONMENTAL DYNAMICS INC. 10
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Figure 5. Median iron, lead and zinc concentrations in willow collected from August 12—14, 2008 from four areas in the

Yukon.
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Figure 6. Median antimony, arsenic, cadmium, copper and silver concentrations in willow collected from August 12-14,
2008 from four areas in the Yukon.

3.4 METAL LEVELS IN SCRUB BIRCH

Scrub birch was widely distributed across the study area and found in 54% of sample plots. Fight leaf
samples were collected and analyzed.

The Elsa tailings site had the highest metal concentrations in all metals with the exception of Zn, and Cd
(Figure 7 and Figure 8). Fe levels were 7.7 times higher in the Elsa tailings than the control site; a similar
result to that of willow. In the Mackeno site, Zn and Cd concentrations were 59% and 85% higher than the
control (Figure 7 and Figure 8). Cu concentrations were elevated in all sites, similar to levels found in
willow and Labrador tea. There were no YBD data for scrub birch.

EDI Project #: 08-YC-0036 EDI ENVIRONMENTAL DYNAMICS INC. 1
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Figure 7. Median iron, lead and zinc concentrations in scrub birch collected from August 12-14, 2008 from four areas in

the Yukon.
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Figure 8. Median antimony, arsenic, cadmium, copper and silver concentrations in scrub birch collected from August
12-14, 2008 from four areas in the Yukon.

3.5 METAL LEVELS IN BOG BLUEBERRY FRUIT

Bog blueberry was the most abundant berry species in the study area and present in 76% of plots. Twelve
berry samples were analyzed.

Metal concentrations were low compared to other plant species and varied little between sites with the
exception of Cu (Figure 9 and Figure 10). Elevated Cu concentrations appeared in all sites and at
approximately similar levels (Figure 10).
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Figure 9. Median iron, lead and zinc concentrations in blueberry fruit collected in from August 12-14, 2008 from four
areas in the Yukon.
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Figure 10. Median antimony, arsenic, cadmium, copper and silver concentrations in bog blueberry fruit collected in
from August 12-14, 2008 from four areas in the Yukon.

3.6 QUALITY CONTROL

As a test of the collection methods, replicate samples of willow, bog blueberry and scrub/dwarf birch were
analyzed. The willow replicate sample was obtained at plot T'1 in the Elsa tailings. Bog blueberry and scrub
birch replicate samples were collected from plot NE02, located along the northeast transect adjacent to the
Elsa tailings. In general, most metal differences between replicate samples were within typical lab accepted
levels for duplicate samples (RPD = 20%). Several metals of interest were in the range of 23.8-58.3%.
However, differences were not drastic for replicate samples, and can be likely attributed to natural variability
of plants within each plot. Laboratory results including QA/QC are presented in Appendix B.
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4 DISCUSSION

Using a number of traditionally significant plant species identified by NND elders, we collected plant tissues

from two tailings facilities and two control sites to determine if, and to what extent, these plants have been
impacted by metals in and around the study area.

Evidence of elevated heavy metal concentrations were found at sample sites in the immediate areas around
the Elsa (200 — 900 m) and Mackeno tailings sites (<15 m) when compared with control and Yukon
background levels (Figure 2). In general, metal concentrations reflected results obtained in 2007 when
lichen samples were used to determine the distribution of heavy metals in the vicinity of the Elsa tailings site
(EDI 2008). Accumulation of heavy metals by plants has been reported extensively in the literature (Wilson
et al. 2005; Clark and Tomlin 1999; West et al. 1997). Deposition of heavy metals around mine sites is
influenced by prevailing wind direction and distance from the source. For example, Wilson and Pyatt (2007)
found that Cu, Zn and Pb concentrations in heather (Calluna vulgaris) decreased exponentially with distance
from an abandoned copper mine. Another study found that the highest heavy metal concentrations in
medicinal plants were within 0.5 to 1 km from the centre of dust and gas emissions of a copper mine in
Poland (Zbierska et al. 1987).

Of particular interest are the high concentrations of Fe and Zn in the immediate areas around the Elsa
tailings apparent in willow and scrub birch. Mackeno tailings also showed elevated concentrations of Zn in
willow and scrub birch. The control and background levels show that Fe and Zn occur naturally in the soils
throughout the area; however, when compared to controls, these metals are elevated in the tailings areas and
may be byproducts of silver mining operations. Cu concentrations appeared uniform across all plant species
and sites. These levels may be indicative of baseline Cu concentrations in the area (F. Patch, pers. comm.).
Alternatively, they may represent the upper tolerance levels of plants to successfully uptake Cu, however,
this area is known to have lower Cu levels than other mineralized areas in the Yukon due to its surrounding
geology (F. Patch, pers. comm.). Ag levels were low in all plant samples because deposits were extracted
during mining.

Heavy metal concentrations in plants sampled also showed variation based on species and portion of plant
sampled. Plants differ in their ability to uptake heavy metals based on chemical properties of the metal,
physical and chemical properties of the soil and morphological and physiological characteristics of the plant
(Cataldo and Wildung 1978). For example, plants with extensive root systems, high growth rates and
tolerance to metals may show higher concentrations of metals in their tissues (Pecuilyte et al. 2006). The
difference in solubility rates of metals may explain the low concentrations of Pb documented across sites.
Pb has a low solubility rate and makes it less available for uptake by plants. This variability of metal
accumulation between species and plant parts has been observed in other heavy metal and plant studies (e.g.
Cu and Pb, Zbierska et al. 1987; Cd and Pb, Dwivedi and Dey 2002; Mathe-Gaspar and Anton 2005). For
example, Dwivedi and Dey (2002) found that Cd and Pb concentrations were highest in leaf tissue
compared to stem, bark or roots with lowest metal concentrations in seeds. This may explain the overall
low levels of heavy metals in the bog blueberry fruit samples. Although results cannot be linked directly to
uptake of metals or the potential effects of aerial contamination, heavy metal concentrations were higher in
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bog blueberry leaf samples. Due to low sample sizes these tissues were not discussed in the main analysis
(refer to Appendix A). Zbierska et al. (1987) also found that overground portions of plants were more
contaminated by heavy metals than underground portions when dust and gas emissions were the primary
source. Wilson and Pyatt (2007) documented that woody sections accumulate higher concentrations of
target metals. Overall, Zheljazkov (2008) found that metal concentration in plant parts was in the order:
roots > leaves > flowers > stems for Cd, Pb and Cu, leaves > roots > flowers > stems for Zn. Since
different parts of medicinal plants are used (e.g., roots, leaves) in the preparation of foods and medicine by
the NND then this variability may be of importance where heavy metal content is of concern. The different
characteristics of the Elsa mine tailings (new and older deposits) may also contribute to the variability in
heavy metal concentrations documented in plant samples.

The preparation techniques used by NND members may also affect the concentration of heavy metals. For
example, previous research found that the metal content in teas prepared from the contaminated species
was negligible (Zheljazkov 2008; EDI 2007) and essential oils were free of metals (Zheljazkov 2008).
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5 CONCLUSIONS / RECOMMENDATIONS

Elevated heavy metal concentrations were found in some medicinal plants used by the NND, especially in

the vicinity of the Elsa and Mackeno tailings when compared to control sites. The impact of these heavy
metal accumulations on the health of local residents harvesting plants in these areas can be investigated
further.

We expect that these data will serve as a baseline and contribute to the study design of a future human
health risk assessment of medicinal plants in the area. For future studies, we recommend:

e collect soil samples and pair with plant samples from the same plot to determine if metals present in
the soil are taken up by plants;

e limit the number of plant species investigated, perhaps focusing on plants consumed in the greatest
quantity by the NND;

e recognize that there are differences in heavy metal concentrations between the raw (e.g., leaves) and
final prepared product (e.g., tea) that may warrant further investigation;

e increase the number of control plots and distribute plots throughout the study area away from the
influence of mining, dust or any other types of anthropogenic disturbance; and

e As part of an upcoming human health and risk assessment, it is recommended that the First Nation
of the Nacho Nyak Dun be instrumental in gathering and sharing traditional knowledge to further
understand the effects of consumption and tolerable intake levels.
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Appendix A.

Summary Tables
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Appendix A. Summary tables of metal concentrations (ug/g) from ten plant species collected from areas in the Yukon

between August 12-14, 2008.

Metals Elsa Tailings n=15 Study Area Controls n=3 Mackeno n=3 Yukon Background n=5
Labrador tea
Range Median Range Median Range Median Range Median

Antimony 01-19 0.6 <0.1 n/a 0.2-0.6 0.4 <0.4-<23 n/a
Arsenic 0.4-7.6 2.2 <0.1 n/a 1.5-2.7 2.6 <0.8 - <5.0 n/a
Cadmium 0.03 — 0.48 0.14 < 0.02 n/a 0.15-0.35 0.34 <0.08 — <0.5 n/a
Copper 29-79 4.7 32-44 4 44-55 4.8 4.9-6.3 541
Iron 52.0 — 473.0 164 29 - 35 35 57-95 90 64.0 — 362.0 162
Lead 3.4-88.6 24.2 0.1-0.2 0.2 51-13 11.8 <04 -<23 n/a
Silver 0.05-1.2 0.36 <0.01 n/a 0.13-0.35 0.23 n/a n/a
Zinc 23.6 —136.0 34.4 22.8-42.3 29.5 44.6 - 56.8 51.3 21.0 - 35.0 30

Metals Scrub Elsa Tailings n=5 Study Area Controls n=2 Mackeno n=1 Yukon Background n=0
birch
Range Median Range Median Range Median Range Median
Antimony 0.9-3.1 1.4 <0.1 n/a 0.4
Arsenic 3.0-10.3 4.5 <0.1 n/a 3
Cadmium 0.21-0.68 0.54 0.09-0.17 0.13 0.88
Copper 48-179 6.2 3.0-3.6 33 4.3
2220 319 30 - 59 44.5 119 n/a n/a n/a
Iron 692.0 . ‘
39.0 —
Lead 1250 54.1 0.2 0.2 10.9
Silver 0.5-1.53 0.72 <0.01 n/a 0.32
Zine 192 - 770 286 134 - 301 217.5 522
Metals Elsa Tailings n=13 Study Area Controls n=3 Mackeno n=3 Yukon Background n=15
Willow
Range Median Range Median Range Median Range Median
<0.01—
Antimony 01-28 1 <0.1 n/a 0.2-0.9 0.2 <05 n/a
<0.01—
Arsenic 04-8.0 35 <0.1 n/a 1.3-6.2 1.8 102 n/a
Cadmium 0.64 —24.3 5.07 1.86 - 3.99 3.67 15.5-43.0 23.7 <0.1-21.6 3.02
1.06 —
Copper 3.0-8.0 5.9 3.7-39 3.8 4.8-59 5.6 11.40 4.5
68.0 — 17.0 —
Iron 619.0 307 48 - 60 49 71-176 84 173.0 32
2.8 -068.2 33.4 <0.1-0.5 0.3 52-175 5.3 <001 - n/a
0.294
Lead
0.06-1.19 0.66 <0.01-0.01 0.01 0.17-0.58 0.17 <0.005 - 0.012
Silver 0.203
103.0 —
410 43.8-170 60.55 292 - 748 482 30.4 - 892 141
Zinc 1370.0
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Metals Elsa Tailings n=9 Study Area Controls n=2 Mackeno n=1 Yukon Background n=10
blueberry
fruit Range Median Range Median Range Median Range Median
<0.01 -
<0.1-0.1 n/a <0.1 n/a <0.1 n/a
Antimony <2.21
<0.01 -
<0.1-0.3 n/a <0.1 n/a 0.2 n/a
Arsenic <4.42
<0.01 -
0.11-0.55 0.18 0.17-0.41 0.29 0.32 n/a
Cadmium <0.442
2.27 -
Copper 3.8-5.6 4.6 43-55 4.9 5.1 /a 23,98 543
10.0 —
Iron 14.0 - 36.0 23 16.0-17.0 16.5 18 678.0 23
<0.01 -
Lead 0.3-3.9 0.7 <0.1 n/a 0.2 <221 n/a
<0.01 - <0.005 —
Silver 0.05 0.025 <0.01 n/a <0.01 0.02 n/a
Zine 16.6 — 31.9 22.2 20.9 - 22.6 21.75 22.7 8.8 443 14.1
Metals - _ — — -
Elsa Tailings n=6 Study Area Controls n=1 Mackeno n=1 Yukon Background n=0
blueberry
leaf Range Median Range Median Range Median Range Median
Antimony <0.1-0.7 0.35 <0.1 0.1
Arsenic 03-1.9 1.1 <0.1 1.2
Cadmium 0.52-2.49 1.08 0.72 1.04
Copper 3.7-6.2 5.1 4.8 4.9
n/a n/a n/a n/a
Iron 40.0 -151.0 79 47 32
Lead 1.3-21.9 10.2 <0.1 2
Silver 0.02-0.29 0.14 <0.01 0.07
353 -
Zine 143.0 63.6 30.6 61.2
Metals Elsa Tailings n=2 Study Area Controls n=0 Mackeno n=1 Yukon Background n=12
crowberry
Range Median Range Median Range Median Range Median
<0.01 -
Antimony <01-1 ! <01 2.69 013
<0.01 -
Arsenic 02-3.2 1.7 0.4 533 0.05
0.05-0.28 0.165 <0.02 <001 - 0.06
Cadmium T ) ) 3.27 )
Copper 4.6-9.4 7 n/a n/a 4.4 n/a 3.81-7.50 4.695
30.0 - <0.2—
Iron 253.0 1415 16 157.0 28
Lead 3.1-56.7 29.9 1 0.03 -2.69 0.17
Silver 0.03-0.75 0.39 <0.01 <0.005 n/a
Zinc 8.4-224 15.4 8.7 2.9-13.9 4.7
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Metals moss Elsa Tailings n=4 Study Area Controls n=3 Mackeno n=0 Yukon Background n=0
Range Median Range Median Range Median Range Median
Antimony 12.4 - 32.6 15.85 <0.1 <0.1
Arsenic 41.3-114 53.6 0.1-0.5 0.2
Cadmium 528-112 7.4 0.13-0.17 0.13
Copper 22,9 -64.2 30.2 19-42 2.4
4720.0 -
Leon 0840.0 4850 174 - 264 181 n/a n/a n/a n/a
598.0 —
Lead 1800.0 888.5 0.7-2.1 0.9
8.56 —
Silver 17.00 10.82 0.02-0.07 0.05
359.0 —
Zine 907.0 518.5 25.2-39.1 33.2
Metals black Elsa Tailings n=2 Study Area Controls n=3 Mackeno n=0 Yukon Background n=3
spruce
P Range Median Range Median Range Median Range Median
<0.01 -
Antimony L1-13 12 <01 <0.03
<0.01 -
Arsenic 45-47 4.6 <0.1 0.06 n/a
<0.01 -
0.28 -0.29 0.285 <0.02
Cadmium <0.06
Copper 23-28 2.55 <0.1-0.3 n/a 2.24 -5.50 3.2
346.0 — n/a n/a
Iron 358.0 352 <5.0-12.0 11-193 64
0.120 -
Lead 50.4 —52.5 51.45 <0.1-02 <0.332 n/a
0.64 0.64 <0.01 <0005~ n/a
Silver 0.01
22.1-25.6 23.85 2.8-4.5 3.4 116 - 45.1
Zinc e - T - 493.0 )
Metals white Elsa Tailings n=2 Study Area Controls n=1 Mackeno n=0 Yukon Background n=0
spruce
P Range Median Range Median Range Median Range Median
Antimony <0.1-0.3 n/a <0.1
Arsenic 03-1.2 0.75 0.1
Cadmium 0.03-0.17 0.1 <0.02
0.3-0.6 0.45 0.8
Copper n/a n/a n/a n/a n/a
Iron 41 -137 89 130
Lead 3.6-274 15.5 0.7
Silver 0.09-0.38 0.235 <0.01
Zine 31-124 7.75 7.7
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Metals Elsa Tailings n=0 Study Area Controls n=1 Mackeno n=0 Yukon Background n=11
prickly rose
Range Median Range Median Range Median Range Median
<0.01 -
Antimony <01 <0.87
<0.01 -
Arsenic <01 <1.75 n/a
<0.01 -
Cadmium 0.03 <0.17
2.9 15-53 3.99
C
opper n/a n/a n/a n/a n/a
Iron 2.4 11.0 - 41.0 21
<0.01 -
Lead <01 <1.81 n/a
<0.005 —
<0.01 n/a
Silver 0.006
Zine 12.4 44-16.1 9.5
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Appendix B.

Comparisons of metal concentrations (ug/g) from replicate samples of Salix spp.,
Betula glandulosa, and Vaccinium uliginosum from three plots, Elsa tailings
terrestrial effects assessment.
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Appendix B. Comparisons of metal concentrations (ug/g) from replicate samples of Salix spp., Betula glandulosa, and
Vaccinium uliginosum from three plots, Elsa tailing terrestrial effects assessment.

Plot NEO2 Plot T1 Plot NEO2
Metal BEGL-1 | BEGL-2 | RPD | SASP-1 | SASP-2 | RPD | VAUL-1 | VAUL-2 | RPD
Aluminum Al 10.8 13.9 25.1 25.1 25.2 0.4 1.7 2.8 48.9
Antimony Sb 0.9 1.4 PASS 2.8 2.7 -3.6 <0.1 <0.1 NC
Arsenic As 3 4.5 40.0 8.5 8.6 1.2 0.2 0.3 PASS
Barium Ba 79.2 33.5 -81.1 11.2 9.7 -14.4 9.5 7.2 -27.5
Beryllium Be <0.02 <0.02 NC < 0.02 <0.02 NC < 0.02 <0.02 NC
Boron B 18 13 -32.3 21 14 -40.0 16 15 -6.5
Cadmium Cd 0.21 0.34 47.3 10.8 6.46 -50.3 0.18 0.15 -18.2
Calcium Ca 9460 7810 -19.1 16700 14600 -13.4 1430 1050 -30.6
Chromium Cr 0.2 0.4 PASS 2.4 1.8 -28.6 <0.1 0.2 NC
Cobalt Co <0.1 0.1 NC 0.4 0.6 40.0 <0.1 <0.1 NC
Copper Cu 6.2 6.2 0.0 7.3 8 9.2 4.9 4.3 -13.0
Iron Fe 222 319 35.9 613 619 1.0 27 27 0.0
Lead Pb 39 59 40.8 60.8 68.2 11.5 1.7 3.1 58.3
Magnesium Mg 4140 3640 -12.9 6370 5570 -13.4 767 759 -1.0
Manganese Mn 191 532 94.3 265 261 -1.5 81.7 35.2 -79.6
Mercury Hg <0.01 <0.01 NC <0.01 <0.01 NC <0.01 <0.01 NC
Molybdenum Mo 0.1 <0.1 NC 0.4 0.4 PASS <0.1 <0.1 NC
Nickel Ni 1.4 0.7 -66.7 2.9 3.8 26.9 0.2 0.3 PASS
Phosphorus P 1160 1330 13.7 952 1120 16.2 655 801 20.1
Potassium K 5160 5950 14.2 6980 7160 2.5 5950 6470 8.4
Selenium Se 0.2 <0.2 NC <0.2 <0.2 NC <0.2 <0.2 NC
Silicon Si 172 96 -56.7 113 120 6.0 139 125 -10.6
Silver Ag 0.5 0.7 333 1.14 1.19 4.3 0.02 0.03 40.0
Sodium Na 2 3 PASS 2 2 PASS <1 2 NC
Strontium St 18.2 9.25 -65.2 25.8 23.4 -9.8 2.48 1.85 -29.1
Tellurium Te <0.1 <0.1 NC <0.1 <0.1 NC <0.1 <0.1 NC
Thallium T1 < 0.02 < 0.02 NC 0.04 0.02 PASS < 0.02 < 0.02 NC
Tin Sn 0.3 0.3 PASS 0.7 0.7 0.0 <0.1 <0.1 NC
Titanium Ti 1.1 0.9 PASS 1 1.2 PASS 0.5 0.4 PASS
Uranium U <0.04 < 0.04 NC <0.04 <0.04 NC <0.04 <0.04 NC
Vanadium V <0.5 <0.5 NC <0.5 <05 NC <0.5 <0.5 NC
Zinc Zn 278 192 -36.6 701 552 -23.8 19.9 16.6 -18.1
Zirconium Zr <3 <3 NC <3 <3 NC <3 <3 NC

R.P.D.: Relative Percent Difference
NC: Not calculated. Replicate sample results were less than detection limit.

PASS: Replicate sample results were in the range of 1 to 5 times the detection limit. Acceptance criteria are a
maximum difference between the replicate equivalent to the detection limit.
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Appendix C.
Complete metal concentrations (ng/g)

laboratory results from CANTEST.
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Analysis Report

REPORT ON: Analysis of Tissue Samples

REPORTED TO: Environmental Dynamics
402 Hawkings St
Whitehorse, YK
Y1A 1X8

Att'n: Matt Power / Pat Tobler

CHAIN OF CUSTODY: 2051966, 2051967, 2051968, 2051969, 2051970, 2051972, 2051973, 2051974, 2051971
PROJECT NUMBER: 08-YC-0036

NUMBER OF SAMPLES: 90 REPORT DATE: October 16, 2008
DATE SUBMITTED: September 22, 2008 - September 26, 20008 GROUP NUMBER: 90922009
SAMPLE TYPE: Tissue

NOTE: Results contained in this report refer only to the testing of samples as submitted. Other
information is available on request.

SAMPLE IDENTIFICATION:

CANTEST | CLIENT

TEST METHODS:

Moisture Content of Plant Tissue - analysis was performed gravimetrically by heating a pre-weighed
portion of sample at 105C and measuring the weight loss.

Mercury in Tissue - samples were digested using a nitric acid-hydrogen peroxide digestion procedure based
on EPA Method 200.3. Analysis was performed using Cold Vapour Atomic Absorption Spectrophotometry or Cold Vapour
Atomic Fluorescence Spectrophotometry.

Metals in Tissue - samples were digested using a nitric acid-hydrogen peroxide digestion procedure based

on EPA Method 200.3. Analysis was petformed using Inductively Coupled Argon Plasma Spectroscopy (ICP), or ICP Mass
Spectrometry (ICP/MS).

TEST RESULTS:

(See following pages)

CANTEST LTD.

Anna Becalska, PhD Page 1 of 38
Coordinator, Trace Metals

4606 Canada Way, Burnaby, BC V5G 1K5
Tel: 604 734 7276 Fax: 604 731 2386




REPORTED TO: Environmental Dynamics

REPORT DATE:  October 16, 2008 =T

GROUP NUMBER: 90922009

Conventional Parameters in Tissue

CLIENT SAMPLE CANTEST | Moisture
IDENTIFICATION: ID

BEGL-LE-NEO1-1 800220057 | 647

(Continued on next page)
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REPORTED TO: Environmental Dynamics

REPORT DATE: Octaober 16, 2008 5000

GROUP NUMBER: 90922009

Conventional Parameters in Tissue

CLIENT SAMPLE CANTEST | Moisture
IDENTIFICATION: iD
, 583
61.2

SASP_,CA:;_1 ko

(Continued on next page)
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REPORTED TO: Environmental Dynamics
REPORT DATE: October 16, 2008

GROUP NUMBER: 90922009

Conventional Parameters in Tissue

CLIENT SAMPLE
IDENTIFICATION:

CANTEST
ID

Moisture

02-1

CLMI-MT03-1

CLMI-MT07-1

% = percent
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REPORTED TO:
REPORT DATE: October 16, 2008

GROUP NUMBER: 90922009

Environmental Dynamics

o000

Metals Analysis in Tissue

CLIENT SAMPLE
IDENTIFICATION:

LEGR-LE-E1
-1

SASP-E1-1

VAUL-BE-E1
-1

VAUL-LE-E1
-1

CANTEST ID:

809220017

809220019

809220020

809220023

DETECTION
LIMIT

Aluminum
Antimony

Barium
Boron
Cadmium
Calcium
Chromium

Magnesium
Manganese
Mercury
Molybdenum. .
Nickel

Strontium
Tellurium
Thalium .
Tn
Ttanium =
Uranium
Vanadium
Zinc
Zitconium: -

| 149
119

e

ooz

0.1

0.1

Results expressed as micrograms per gram, dry basis (1g/g)

< = Less than detection limit
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REPORTED TO: Environmental Dynamics

REPORT DATE: October 16, 2008 0000

GROUP NUMBER: 90922009

Metals Analysis in Tissue

CLIENT SAMPLE BEGL-LE-E1 |VAUL-BE-E2 |LEGR-LE-E3 |SASP-E3-1
IDENTIFICATION: -1 -1 -1

DETECTION
LIMIT

CANTEST ID: 809220024 809220025 809220026 809220027
,E;v '0'_-5}1‘»_;:-'31 ‘»:‘;:, i

%1
1.4
45
17.8

27
057
9550

0.3
1 B4
300
54.1
3270
e
<
2 B 1oE .":E
Nickel i 3.5
Phosphorus = - 873
4130

Aluminum
Antimony
Arsenic .
Barium
Berylium =
Boron )
Calcium
Chromiim

Cobalt

Siicon
Silver

Results expressed as micrograms per gram, dry basis (Lg/g)
< = Less than detection limit
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REPORTED TO: Environmental Dynamics

REPORT DATE: October 16, 2008 ) 56000

GROUP NUMBER: 90922009

Metals Analysis in Tissue

CLIENT SAMPLE LEGR-LE-SE |LEGR-LE-SE |VAUL-LE-SE |SASP-Si-1
IDENTIFICATION: 1-1 2-1 2-1
DETECTION
LIMIT

CANTEST ID: 809220028 809220029 809220030 809220031

Manganésve
Mercuryv o

Results expressed as micrograms per gram, dry basis (ng/g)
< = Less than detection limit
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REPORTED TO:

REPORT DATE:

Environmental Dynamics

October 16, 2008

GROUP NUMBER: 90922009

O 000

Metals Analysis in Tissue

CLIENT SAMPLE SPSP-WH-S1 LEGR-LE-S2 |SASP-S2-1 |SPSP-WH-S2
IDENTIFICATION: -1 -1 -1
CANTEST ID: 809220032 809220033 809220034 809220035

DETECTION
LIMIT

528
12.4

| 496

49.7

004

11
112

708

Results expressed as micrograms per gram, dry basis (ug/g)
< = Less than detection limit
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REPORTED TO: Environmental Dynamics

REPORT DATE:  October 16, 2008 5000

GROUP NUMBER: 90922009

Metals Analysis in Tissue

CLIENT SAMPLE BOPL-WH-52 |BEPA-SA-S2 |PIGL-SA-S2 |LEGR-LE-S3
IDENTIFICATION: -1 -1 -1 -1

DETECTION
CANTEST ID: 809220036 809220037 809220038 809220039 LIMIT
Antimony  Sb 0.2
Barium » 7 1.1
BaRlitie o

Results expressed as micrograms per gram, dry basis (1g/g)
< = Less than detection limit
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REPORTED TO: Environmental Dynamics

REPORT DATE: October 16, 2008

GROUP NUMBER: 90922009

O OO0

Metals Analysis in Tissue

CLIENT SAMPLE SASP-S4-1

IDENTIFICATION:

VAUL-BE-S4
-1

LEGR-LE-T1
-1

SASP-T1-1

CANTEST ID: 809220040

809220041

809220042

809220043

DETECTION
LIMIT

.03
15
4.9
<
25
2 29

0.4
.92
|46
124
| 15

17000

Results expressed as micrograms per gram, dry basis (ug/g)

< = Less than detection limit
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REPORTED TO:
REPORT DATE: October 16, 2008

GROUP NUMBER: 90922009

Environmental Dynamics

S o OO0

Metals Analysis in Tissue

CLIENT SAMPLE VAUL-BE-T1 |VAUL-LE-T1 |LEGR-LE-TO |BEGL-LE-T1
IDENTIFICATION: -1 -1 3-1 -1
CANTEST ID: 809220044 | 809220045 809220046 | 809220047

DETECTION
LIMIT

o1

Results expressed as micrograms per gram, dry basis (ug/g)

< = Less than detection limit
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REPORTED TO: Environmental Dynamics

REPORT DATE: October 16, 2008 6000

GROUP NUMBER: 90922009

Metals Analysis in Tissue

CLIENT SAMPLE SASP-T1-2 |LEGR-LE-T5 |IMNE-BE-T5 |LEGR-LE-NE
IDENTIFICATION: -1 -1 01-1

DETECTION
CANTEST ID: 809220048 809220049 809220050 809220051 LIMIT

T 2602 T 9 = s 8:33;:: 'if':': 7 962 lfos
2.7
86
9.7
14 .
. 646

o
c

Results expressed as micrograms per gram, dry basis (1g/g)
< = Less than detection limit
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REPORTED TO: Environmental Dynamics

REPORT DATE:  October 16, 2008 6000

GROUP NUMBER: 90922009

Metals Analysis in Tissue

CLIENT SAMPLE SASP-NE01- |{SPSP-WH-NE |VAUL-BE-NE |VAUL-LE-NE
IDENTIFICATION: 1 01-1 01-1 01-1

DET_ﬂ:jCTION

CANTEST ID: 809220052 809220053 809220054 809220055 LIMI

| o5

0.1, .
ey
0.1

|l o2

22 :
15.4
197 | 902 Looss | ol ooz

Nickel
Potassium
Selenum
Siicon

Results expressed as micrograms per gram, dry basis (Hg/g)
< = Less than detection limit
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REPORTED TO: Environmental Dynamics
REPORT DATE: October 16, 2008 0000
GROUP NUMBER: 90922009
Metals Analysis in Tissue
CLIENT SAMPLE PIMA-SA-NE |BEGL-LE-NE |LEGR-LE-NE [SASP-NEO02-
IDENTIFICATION: 01-1 01-1 02-1 1
DETECTION
CANTEST iD: 809220056 809220057 809220058 809220059 LIMIT

T a

LT

Results expressed as micrograms per gram, dry basis (ug/g)

< = Less than detection limit
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REPORTED TO: Environmental Dynamics
REPORT DATE: October 16, 2008 0000
GROUP NUMBER: 90922009
Metals Analysis in Tissue
CLIENT SAMPLE SPSP-WH-NE |[VAUL-BE-NE |VAUL-LE-NE [IMNE-BE-NE
IDENTIFICATION: 02-1 02-1 021 02-1
DETECTION
CANTEST ID: 809220060 809220061 809220062 809220063 LIMIT

Zirconium

139

Results expressed as micrograms per gram, dry basis (ug/g)

< = Less than detection limit
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REPORTED TO: Environmental Dynamics
REPORT DATE: October 16, 2008 5000
GROUP NUMBER: 90922009
Metals Analysis in Tissue
CLIENT SAMPLE PIMA-SA-NE |BEGL-LE-NE [LEGR-LE-NE [SASP-NEO03-
IDENTIFICATION: 02-1 02-1 03-1 1
DETECTION
CANTEST ID: 809220064 809220065 809220066 809220067 LIMIT

Barium
Beryllium .

Results expressed as micrograms per gram, dry basis (ug/g)

< = Less than detection limit
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REPORTED TO: Environmental Dynamics
REPORT DATE:  October 16, 2008 5000
GROUP NUMBER: 80922009
Metals Analysis in Tissue
CLIENT SAMPLE VAUL-BE-NE |LEGR-LE-N1 |VAUL-LE-N1 [LEGR-LE-N2
IDENTIFICATION: 04-1 -1 -1 -1
DETECTION
CANTEST ID: 809220068 809220069 809220070 809220071 LIMIT

Aluminym!
Ant

Barium

Magn

Results expressed as micrograms per gram, dry basis (1g/g)

< = Less than detection limit
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REPORTED TO: Environmental Dynamics

REPORT DATE: October 16, 2008 ' 6060

GROUP NUMBER: 90922009

Metals Analysis in Tissue

CLIENT SAMPLE SASP-N3-1 |VAUL-BE-N3 [LEGR-LE-NW [PIGL-SA-NW
IDENTIFICATION: -1 01-1 01-1

DETECTION
LIMIT

CANTEST ID: 809220072 809220073 809220074 809220075

Antimony ] < o1

ium
ranium

Results expressed as micrograms per gram, dry basis (ug/g)
< = Less than detection limit
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REPORTED TO:
REPORT DATE: October 16, 2008

GROUP NUMBER: 90922009

Environmental Dynamics

O 000

Metals Analysis in Tissue

CLIENT SAMPLE SASP-NW2-1 [LEGR-LE-C1 |SPSP-WH-C1 [VAUL-BE-C1
IDENTIFICATION: -1 -1 -1
CANTEST ID: 809220076 809220077 809220078 809220079

DETECTION
LIMIT

Results expressed as micrograms per gram, dry basis (ug/g)

< = Less than detection limit
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REPORTED TO:

REPORT DATE:

GROUP NUMBER: 90922009

October 16, 2008

Environmental Dynamics

o OO0

Metals Analysis in Tissue

CLIENT SAMPLE BEGL-LE-C1 |SASP-C3-1 |SPSP-WH-C3|VAUL-BE-C3
IDENTIFICATION: -1 -1 -1
CANTEST ID: 809220080 | 809220081 | 809220082 | 809220083

DETECTION
LIMIT

132

10

Results expressed as micrograms per gram, dry basis (ng/g)

< = Less than detection limit
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REPORTED TO:

REPORT DATE:

Environmental Dynamics

October 16, 2008

GROUP NUMBER: 90922009

Metals Analysis in Tissue

CLIENT SAMPLE PIMA-SA-C3 [LEGR-LE-CO |[SASP-C05-1 |PIMA-SA-CO
IDENTIFICATION: -1 5-1 5-1
CANTEST ID: 809220084 | 809220085 809220086 809220087

DETECTION
LIMIT

Antrmony

Aluminum.

Results expressed as micrograms per gram, dry basis (1g/g)
< = Less than detection limit
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REPORTED TO: Environmental Dynamics
REPORT DATE: October 16, 2008 o060
GROUP NUMBER: 90922009
Metals Analysis in Tissue
CLIENT SAMPLE BEGL-LE-CO |[SASP-SW01- |LEGR-LE-MB |SPSP-WH-ME
IDENTIFICATION: 5-1 1 01-1 01-1
DETECTION
CANTEST ID: 809220088 809220089 809220090 809220091 LIMIT

Magnesium
Manhganese.:

Zirconium'

Results expressed as micrograms per gram, dry basis (ug/g)

< = Less than detection limit
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REPORTED TO: Environmental Dynamics

REPORT DATE: October 16, 2008

GROUP NUMBER: 90922009

Metals Analysis in Tissue

CLIENT SAMPLE BEPA.MBO1- [CLMI-MBO1- |PIGL-SA-MB |SASP-MB02-
IDENTIFICATION: 1 1 01-1 1

DETECTION
CANTEST ID: 809220092 | 809220003 | 809220094 | 809220095 ||-MIT

<

Mange
Mercury
M

Phospho
Potassium

sil
Sodum

Results expressed as micrograms per gram, dry basis (1g/g)
< = Less than detection limit
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REPORTED TO: Environmental Dynamics

REPORT DATE:  October 16, 2008 66000
GROUP NUMBER: 90922009

Metals Analysis in Tissue

CLIENT SAMPLE VAUL-LE-MB |PIMA-SA-MB |CLMI-MB02- |ROAC-BE-MH
IDENTIFICATION: 02-1 02-1 1 02-1
DETECTION

CANTEST ID: 809220096 | 809220097 809220098 809220099 LIMIT

]
- 04
< -

WANDAD

I

Results expressed as micrograms per gram, dry basis (1g/g)
< = Less than detection limit
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REPORTED TO: Environmental Dynamics

REPORT DATE: October 16, 2008

GROUP NUMBER: 90922009

Metals Analysis in Tissue

CLIENT SAMPLE VAUL-BE-NE [BEGL-LE-NE |[CLMI-MT01- [CLMI-MT02-
IDENTIFICATION: 02-2 02-2 1 1
DETECTION
CANTEST ID: 809220100 | 809220101 | 809220102 | 809220103 LIMIT
28 T
S
03

L2
Berylium =
Boron
Cadmium
Calcium

Chromium -
Cobalt

Results expressed as micrograms per gram, dry basis (1g/g)
< = Less than detection limit
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REPORTED TO: Environmental Dynamics

REPORT DATE: October 16, 2008

GROUP NUMBER: 90922009

Metals Analysis in Tissue

CLIENT SAMPLE CLMI-MTo03- |CLMI-MT04- |[CLMI-MTO5- |CLMI-MTO06-
IDENTIFICATION: 1 1 1 1

DETECTION
CANTEST ID: 809220104 809220105 809220106 809220107 LIMIT

Results expressed as micrograms per gram, dry basis (ng/9)
< = Less than detection limit

Page 26




REPORTED TO: Environmental Dynamics

REPORT DATE: October 16, 2008 ‘ 0000

GROUP NUMBER: 90922009

Metals Analysis in Tissue

CLIENT SAMPLE CLMI-MTO07- |[CLMI-MTO8-
IDENTIFICATION: 1 1

DETECTION
CANTEST ID: 809220108 | 809220109 |HMIT

Results expressed as micrograms per gram, dry basis (ug/g)
< = Less than detection limit
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REPORTED TO: Environmental Dynamics
REPORT DATE: October 16, 2008 6000
GROUP NUMBER: 90922009
Batch Quality Control for Dissolved Metals Analysis in Tissue (QC# 113962)
Parameter Blank (u Blank Limits | Duplicate Duplicate Duplicate Duplicate
(ug/a) (R.B.D.) Limpits (R.B.D.) Limits
809220017 809220035

Antimor
‘Arsenic
Barium

102
1 0.001

loo02 o ls7

0001

Selenium

Zirconium » Zr‘ ' < 3

ug/d = micrograms per gram, dry basis

R.P.D. = Relative Percent Difference

PASS = Duplicate sample results were in the range of one to five times the detection limit. R.P.D. calculation is not
applicable in this range. Acceptance criteria is a maximum difference between the duplicates equivalent to the value

of the detection limit.

NC = Not Calculated. Duplicate sample results were less than the detection limit. Relative Percent Difference calculation
is not defined for analyte levels of less than detection limit.

(*) = Quality Control results exceeded internally set limits; after review by Quality Assurance Unit,

non-conformance overridden and batch sample analysis results released for reporting
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REPORTED TO: Environmental Dynamics

REPORT DATE: October 16, 2008

GROUP NUMBER: 90922009

Batch Quality Control for Dissolved Metals Analysis in Tissue (QC# 113962)

Parameter NIST1573a NIST1573a NRC TORT-2, INRC TORT-2,
Tomato Tomato "Lobster "Lobster
Leaves (% Leaves Tissue" (% Tissue"
Recovery) Limits Recovery) Limits

ug/g = micrograms per gram, dry basis

Page 29




REPORTED TO: Environmental Dynamics

REPORT DATE:  October 16, 2008 ==

GROUP NUMBER: 90922009

Batch Quality Control for Dissolved Metals Analysis in Tissue (QC# 114087)

Parameter Blank (ug/g) | Blank Limits DuBIicate Duplicate DuBIicate Duplicate
(R.P.D.) Limits (R.P.D)) Limits
809220049 809220054

Beryllium_
Boron .
Calcium
Chromium =

Sel
Silver
odium

Titaniom
Uranium .
Vanadium
Zirconium

ug/g = micrograms per gram, dry basis

R.P.D. = Relative Percent Difference

PASS = Duplicate sample results were in the range of one to five times the detection limit. R.P.D. calculation is not
applicable in this range. Acceptance criteria is a maximum difference between the duplicates equivalent to the value

of the detection limit.

NC = Not Calculated. Duplicate sample results were less than the detection limit. Relative Percent Difference calculation
is not defined for analyte levels of less than detection limit.
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REPORTED TO: Environmental Dynamics
REPORT DATE: October 16, 2008

GROUP NUMBER: 90922009

o C OO0

Batch Quality Control for Dissolved Metals Analysis in Tissue (QC# 114087)

Parameter NIST1573a |NIST1573a |NRC TORT-2,
Tomato Tomato "Lobster
Leaves (% Leaves Tissue" (%
Recovery) Limits Recovery)

NRC TORT-2,
"Lobster

Tissue"
Limits

Molybdenum. -

ug/g = micrograms per gram, dry basis
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REPORTED TO: Environmental Dynamics
REPORT DATE:  October 16, 2008 6000
GROUP NUMBER: 90922009
Batch Quality Control for Dissolved Metals Analysis in Tissue (QC# 114326)
Parameter Blank (u Blank Limits | Duplicate Duplicate Duplicate Duplicate
(ua/9) (R.B.D.) Limpits (R.B.D.) Limits

809220046

809220076

Aluminum
Antimony

Vanadium
Zinc
Zirconiumn

ug/g = micrograms per gram, dry basis
R.P.D. = Relative Percent Difference
PASS = Duplicate sample results were in the range of one to five times the detection limit. R.P.D. calculation is not
applicable in this range. Acceptance criteria is a maximum difference between the duplicates equivalent to the value

of the detection limit.

NC = Not Calculated. Duplicate sample results were less than the detection limit. Relative Percent Difference calculation
is not defined for analyte levels of less than detection limit.
(*) = Quality Control results exceeded internally set limits; after review by Quality Assurance Unit,
non-conformance overridden and batch sample analysis resuits released for reporting
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REPORTED TO:
REPORT DATE: October 16, 2008

GROUP NUMBER: 90922009

Environmental Dynamics

o000

Batch Quality Control for Dissolved Metals Analysis in Tissue (QC# 114326)

Parameter DuBIicate
(R.P.D.)
809220088

Duplicate
Limits

DuBIicate
(R.P.D.)
809220100

Duplicate
Limits

NIST 1547
Peach L.eaves

(% Recovery)

NIST 1547
Peach Leave

Limits

|

Zirconium

ug/g = micrograms per gram, dry basis
R.P.D. = Relative Percent Difference

PASS = Duplicate sample results were in the range of one to five times the detection limit. R.P.D. calculation is not
applicable in this range. Acceptance criteria is a maximum difference between the duplicates equivalent to the value

of the detection limit.

NC = Not Calculated. Duplicate sample results were less than the detection limit. Relative Percent Difference calculation
is not defined for analyte levels of less than detection limit.
(*) = Quality Control results exceeded internally set limits; after review by Quality Assurance Unit,
non-conformance overridden and batch sample analysis results released for reporting

Page 33




REPORTED TO: Environmental Dynamics

REPORT DATE:  October 16, 2008 ' 5000

GROUP NUMBER: 90922009

Batch Quality Control for Dissolved Metals Analysis in Tissue (QC# 114326)

Parameter NIST1573a NIST1573a
Tomato Tomato

Leaves (% Leaves
Recovery) Limits

u

ug/g = micrograms per gram, dry basis
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REPORTED TO:

REPORT DATE:

Environmental Dynamics

October 16, 2008

GROUP NUMBER: 90922009

Instrument Quality Control for the Mercury Monitor (QC# 222586)

QC Type: Calibration Verification

Parameter

% Recovery

Limits

M
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REPORTED TO:

REPORT DATE:

Environmental Dynamics

October 16, 2008

GROUP NUMBER: 90922009

Instrument Quality Control for the Mercury Monitor (QC# 223008)

QC Type: Calibration Verification

Parameter

% Recovery

Limits

[Me
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REPORTED TO:

REPORT DATE:

Environmental Dynamics

October 16, 2008

GROUP NUMBER: 90922009

o Oo0O0

Batch Quality Control Frequency Summary

Metals Plant Tissue Digestion (Batch# 113962)

QC Type

No. Samples

Blank -
Duphcate

NIST1573a Tomato Leaves
NRC TORT 2, "Lobster Tlssue"

Metals Plant Tissue Digestion (Batch# 114087)

No. Samples

Dupllcate

Metals Plant Tissue Digestion (Batch# 114326)

QC Type

No. Samples

Duphcate

Metals Plant Tissue Digestion (Batch# 113962)

QC Type

No. Samples

(Continued on next page)
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REPORTED TO: Environmental Dynamics
REPORT DATE: October 16, 2008

GROUP NUMBER: 90922009

O 000

Batch Quality Control Frequency Summary

Metals Plant Tissue Digestion (Batch# 114087)

QC Type

No. Samples

[Batch Size

Metals Plant Tissue Digestion (Batch# 114326)

QC Type

No. Samples ‘

[BatchSize
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. CANTEST LTD.
Analysis Report | /Rl \I I - SI
Professional

REPORT ON: Analysis of Tissue Samples 22?\:}‘;‘::'
REPORTED TO: Environmental Dynamics ;i?gagsn;dg Way
402 Hawkings St VSG1KS
Whitehorse, YK
Y1A 1X8 FAX: 604 731 2386

TEL: 604 734 7276
Att’n: Matt Power

1 8OO 665 B566
CHAIN OF CUSTODY: 2051976

PROJECT NAME: ELSA

PROJECT NUMBER: 08-YC-0036

P.O. NUMBER: 00010714

NUMBER OF SAMPLES: 10 REPORT DATE: November 5, 2008
DATE SUBMITTED: October 23, 2008 GROUP NUMBER: 91024054

SAMPLE TYPE: Tissue

NOTE: Results contained in this report refer only to the testing of samples as submitted. Other
information is available on request.

TEST METHODS:

Moisture Content of Plant Tissue - analysis was performed gravimetrically by heating a pre-weighed
portion of sample at 105C and measuring the weight loss.

Mercury in Tissue - samples were digested using a nitric acid-hydrogen peroxide digestion procedure based

on EPA Method 200.3. Analysis was performed using Cold Vapour Atomic Absorption Spectrophotometry or Cold Vapour
Atomic Fluorescence Spectrophotometry.

Metals in Tissue - samples were digested using a nitric acid-hydrogen peroxide digestion procedure based

on EPA Method 200.3. Analysis was performed using Inductively Coupled Argon Plasma Spectroscopy (ICP}, or ICP Mas:
Spectrometry (ICP/MS).

TEST RESULTS:

(See following pages)

CANTEST LTD.

Anna Becalska, PhD A Membemfihetcﬁ[\b'AM Group Page 1 0of 9
Coordinator, Trace Metals i esting-labs.com



REPORTED TO:  Environmental Dynamics EAI\FS

REPORT DATE: November 5, 2008

GROUP NUMBER: 91024054

Conventional Parameters in Tissue

CLIENT SAMPLE CANTEST | Moisture
IDENTIFICATION: ID

LEGR-LE-MTO2-1 =~ = = = 810240181 = 563 =
SASP-MTO21 810240184 56.5
VAUL-LE-MTO2:47 © % © ' “lgiozaotss| = 576 ¢
LEGR-LE-MTO04-1 810240186 501
VAUL'BE'MTO4'1 S 810240188/ - . 87.3 o
IMNE-BE-MT04-1 _|s10240191) 87.3
SASP-MTOS1 e “lgtoza0102]  es1 ¢ ¢
BEGL-LE-MT05-1 ~|s1o240193| 65.2
LEGR-LEE-MTOG-1 oo 8102401948 |- 4eudy s
SASP-MT06-1 810240195 614
DETECTIONLIMIT =~~~ = | 0
UNITS o

% = percent
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REPORTED TO:  Environmental Dynamics EAI\FS

REPORT DATE: November 5, 2008

GROUP NUMBER: 91024054

Metals Analysis in Tissue

CLIENT SAMPLE LEGR-LE-MT [SASP-MT02- [VAUL-LE-MT [LEGR-LE-MT
IDENTIFICATION: 02-1 1 02-1 04-1

DETECTION
CANTEST ID: 810240181 | 810240184 | 510240185 | 810240186 |- MIT

Antimony ERRRs Sb Rt 04 ERRRs ..0.2 o1 06 ERRRs 01 mmnmmn

Arsenic. . . . As | 27 . 113 b 12 o 26 b1 o

Barium  Ba | 378 48.2 43.8 41.6 0.1

Bew["um DI I e D BB (R RO RS EERE SRS ER ) BEesr” RS ERt | Bt o 0 | snonhnnnn
Boron B 1 9 7 17 2
Cadmivm a3 s As B s e g 038 n v QU

Calcium Ca 5160 5810 5290 4750 1

Chromiym =~ ~¢r [ 02 . 1 02 L 01 - | 03 o1 .

Cobalt Co < 8.1 0.3 < 0.1

copper B R AR Cu B 3@_4353 RIS [t Ry . B fﬁ_g:ff S 3:35353'5" R | 8 o T | BRI
Iron Fe 90 71 32 95 5
Lead: oo Snmmnn Pb s 50 [ BEHSERRSRAEHEN (R - A HIRSRAEEHIS St SRRSRAISEARRACH (eRet B 11 SeRAarite | R 0 o | S

Magnesium Mg 1220 1540 1410 970 0.5

Manganese UM ol q1e0 0 226 b w4 o ree v e

Mercury Hg < < < < 0.01

Molybdenum ERRENRMNNRIE |1, [ n RHSSMN DU SRS IR § B > SRR SIS SRR (A SURERS Tt | S 0 i BRI
Nickel Ni 0.5 241 2.3 0.3 0.1
hogphorus oo Pl 070 s 130 12380 1080 [0

Potassium K 4030 6480 5120 4470 1

N Y T T e
Silicon Si a7 65 75 85 10
Si]ver SBBREENRI SUNNINNN Z:Z:ZAg [SESH 120_23 EUNNNNNNY BUS 0-_217:2:2: sl o 0.07 s sl 121210;35 SUNNINNN - 0_01 SBERRENNEN
Sodium Na 4 4 3 2 1
Strontium:. oo 8E o 3006 b s e B0 39 s 006

_________ Te < <

<
Fhalliling e sskgesssalgaes D
Tin Sn < < <
AU o T B B E e o
Uranium U < < < < 0.04

=

61

<

Manadium: oo Ve o e e b el e e O

Zinc zn | =68 292

Results expressed as micrograms per gram, dry basis (49/g)
< = Less than detection limit
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REPORTED TO:

REPORT DATE:

GROUP NUMBER: 91024054

Environmental Dynamics

November 5, 2008

LANT=ST

Metals Analysis in Tissue

CLIENT SAMPLE
IDENTIFICATION:

VAUL-BE-MT
04-1

IMNE-BE-MT
04-1

SASP-MTO05-
1

BEGL-LE-MT
05-1

CANTEST ID:

810240188

810240191

810240192

810240193

DETECTION
LIMIT

Mercury
Molybdenum::
Nickel

Silicon
Silver
Sodium

Tin
Titanium o
Uranium

Vanadiu

ZEI'COI'IIU S

Ba

“Be

B

B 0o HRR

Ca

Scr
Co |
BE8 0| CHERERS &

Fe

wPbo

Mg

Hg

B Y, o PR e

Ni

i I:,:-:;:

K

- Se

Si

Ag PR B

Na

C8E

To

T

Sn

R

u

Zn

e

se |
“As

02
56

0.32
960
01

B
18
0.2
520
47

0.3
924
7420

75

159

AAGARNA

227

Results expressed as micrograms per gram, dry basis (49/g)

< = Less than detection limit
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REPORTED TO:  Environmental Dynamics EAI\FS

REPORT DATE: November 5, 2008

GROUP NUMBER: 91024054

Metals Analysis in Tissue

CLIENT SAMPLE LEGR-LE-MT |SASP-MTO06-
IDENTIFICATION: 06-1 1

DETECTION
CANTEST ID: 810240194 | 810240195 ||H/MIT

143 R 0.5 SR

Antimony

Arsenic
Barium
‘Beryliium
Boron
:;:Cadmi;um P
Calcium
 Chromium

Magnesium
Manganese
Mercury

Molybdenum ERNIRNNINNRNIIN |1 | » SEAHSity B RN SO |t SRSTIRNRHTN | 5 § N S
Nickel Ni 0.9 42.8 0.1
[Phosphorus. oo P o 10200 o b 1880 DS

Potassium K 5080 7470 1
Saleniain AT ORROTY It NUORNN OPRL ot SRR | N
Silicon

L Silgal
Sodium

Strontlum S
Tellurium

Tha"lum PRI
Tin

Uranium

Vanadlum S
Zinc

zlrcon]um Snnnnhnmoaniionn

Results expressed as micrograms per gram, dry basis (49/g)
< = Less than detection limit
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REPORTED TO: Environmental Dynamics

LANT=ST

REPORT DATE: November 5, 2008

GROUP NUMBER: 91024054

Batch Quality Control for Dissolved Metals Analysis in Tissue (QC# 115455)

Parameter

Blank (ug/g)

Blank Limits

Duplicate
{(R.P.D.)

§10240188

Duplicate
Limits

NIST1570a
Spinach

Leaves (%
Recovery)

NIST1570a
Spinach
Leaves
Limits

Barium
Beryllium
Boron
Calcium
Chromium::

Lead: o
Magnesium
Manganese

Nickel
Phosphorus
Potassium
Selenium
Silver
Sodium
Strontium
Tellurium:
Thallium
Tin -
Titanium
Uranium: -
Vanadium

Zirconium

AAAANRANARAARNAAARN
—

ARAARNANARA
Q
N

ARA R AARANRA
Q
W

| 50- 150

63 -143

i 1= SR o ) IR

60-120

Sl

| 53-134
159-119

58 - 126

Bn‘ 120 L
|.60-120

: :;Gﬁ;_ 120 i

60-120

ug/g = micrograms per gram, dry basis

R.P.D. = Relative Percent Difference

PASS = Duplicate sample results were in the range of one to five times the detection limit. R.P.D. calculation is not
applicable in this range. Acceptance criteria is a maximum difference between the duplicates equivalent to the value

of the detection limit.

NC = Not Calculated. Duplicate sample results were less than the detection limit. Relative Percent Difference calculatior
is nat defined for analyte levels of less than detection limit.
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REPORTED TO:

REPORT DATE:

Environmental Dynamics

November 5, 2008

GROUP NUMBER: 91024054

LANT=ST

Batch Quality Control for Dissolved Metals Analysis in Tissue (QC# 115455)

Parameter NRC TORT-2,,NRC TORT-2
"Lobster "Lobster
Tissue" (% |[Tissue"
Recovery) |Limits
Arsenic: s B 4 1 93 TR0 N [ R
Cadmium Cd 85 63 - 118
Chromium EEBSHSS & (Bt 67 60:- 1200000
Cobalt Co 105 60 - 120
Copper S cu 98 60:-_ 120 N
Iron Fe 89 60 - 120
[Lead: RRSIHER =] 5 ST 7 498 RS i . B, [ {0 B
Manganese Mn 88 60 -120
Mercury:: oo Hg: o [107: 78122
Molybdenum Mo 95 60-120
Nickel SN 80 50 o
Selenium Se 89 67 - 118
Strontitim: oo BIRRe . R ¢ - - SR 6012000
Vanadium v 91 60 - 120
o Zn: 302: 93126000

ug/g = micrograms per gram, dry basis
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REPORTED TO:  Environmental Dynamics EAI\FS

REPORT DATE: November 5, 2008

GROUP NUMBER: 91024054

Instrument Quality Control for the Mercury Monitor (QC# 224442)

QC Type: Calibration Verification

Parameter % Recovery |Limits
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REPORTED TO:  Environmental Dynamics EAI\FS

REPORT DATE: November 5, 2008

GROUP NUMBER: 91024054

Batch Quality Control Frequency Summary

Metals Plant Tissue Digestion (Batch# 115455}

QC Type No. Samples
Duplicate B R R e R RO OIRS | A
NIST1570a Spinach Leaves 1

NRC TORT-2, "L.obster Tissue:: =1 G
Blank 2
BatchSize . . . . . o [16 S

Page 9



	1 INTRODUCTION
	2 METHODS
	2.1 COMMUNITY CONSULTATION
	2.2 FIELD METHODS
	2.3 DATA ANALYSIS 

	3 RESULTS 
	3.1 COMMUNITY CONSULTATION
	3.2 METAL LEVELS IN LABRADOR TEA 
	3.3 METAL LEVELS IN WILLOW 
	3.4 METAL LEVELS IN SCRUB BIRCH 
	3.5 METAL LEVELS IN BOG BLUEBERRY FRUIT 
	3.6 QUALITY CONTROL

	4 DISCUSSION
	5 CONCLUSIONS / RECOMMENDATIONS 
	6 REFERENCES
	7 ACKNOWLEDGEMENTS 



