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Introduction
Background

Tahera Diamond Corporation (Tahera) was issued a water license NWB1JER0410 22
December 2004 (subsequently changed to 2AMJERQ410) by Nunavut Water Board
{NWB) for the Jericho Diamond Mine (Jericho). An annual aquatic effects monitoring
report is provided pursuant to Water License Part K and Schedules K and L.

This water quality addendum provides an update assessment of water quality and
effects from Jericho for 2007. Potential effects on water gquality from mining the
Jericho deposit were assessed as part of the Jericho Project Final Environmental
Impact Statement to Nunavut Impact Review Board (NIRB) January 2003 (Tahera
2003) and elaborated upon for the water license application in 2004 (Tahera 2004).
This update assesses water guality effects noted from monitoring of water chemistry
prior to mining through 2007 in the context of predicted effects.

This addendum report should be read with the 2007 Aquatic Effects Mcnitoring report
submitted under separate cover.

Monitoring Station Locations

The surveillance network program (SNP) established for Jericho includes a relatively
large number of sites located upstream, the mine discharge point, downstream near
the mine discharge point, and downstream at various distances from the mine
discharge point. As well, two lakes and a stream that may be influenced by mine
operations, one control lake in a separate drainage, and one stream not influenced by
mine operations are included in the network. The latter stream was added by Jericho
in 2007. Figure 1-1 provides a map of the SNP station locations.

AMEC
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2.0 Discharge Limits and Environmental
Guidelines

Table 2-1 compares mine effluent discharge limits, site specific water quality
objectives, federal (CCME 2002) environmental quality guidelines for protection of
freshwater aquatic life, and Canadian drinking water guidelines. Most mine water
quality objectives default to CCME, with the few exceptions noted. Objectives and
guidelines are guides to acceptable quality whereas discharge limits are legally
binding standards the mine must meet.

Table 2-1: Water Quality Parameters Relevant to Jericho Operations

Canadian Environmental
Quality Guidelines

Discharge Limits Site Specific
Water Quality

General Parameters

Average Maximum Objectives if:;:tai?{e ‘I?v;i:leliing
pH pH 6-88 6-88 65-9
Total Dissolved Solids mg/l 2000 4000 400
Total Suspended Solids ~ mg/L 15 25
Chloride (CI) mg/L 500 1000 150
Ammonia as N mgiL B 12 0.59
Nitrate (as N} mg/L. 28 56 13 13
Nitrite (as N) mg/L 2.5 5 0.25 0.06
Total Phosphate as P mgil 0.2 0.4
Aluminum (Al)-Total mg/L 1.5 3 0.16 0.005- 0.1
Antimony (Sb)-Total mg/L 0.006
Arsenic (As)-Total mg/L 0.05 0.1 0.005 0.005 0.01
Barium (Ba)-Total mgilL 1
Boron (B)-Total mgiL 5
Cadmium (Cd)-Total moiL 0.0012 0.0024 0.00017 0.000017 0.005
Chromium (Cr}-Total mg/L 0.087 0.17 0.0089 0.001 0.05
Copper (Cu)-Total mg/L 0.02 0.04 0.004 0.002 - 0.004
Iron {Fe}-Total ma/L 0.3
Lead (Pb)-Total mgiL 0.01 0.02 0.001  0.001-0.007 0.01
Mercury (Hg)-Tota! mgiL 0.000026 0.001
Molybdenum (Mo)-Total ~ mgiL 0.73 1.5 0.073 0.073
Nickel (Ni}-Total mg/L 0.05 0.1 0.025  0.025-0.15
Selenium (Se}-Total mg/L 0.001 0.01
Silver (Ag)-Total mg/L 0.0001
Uraniurn {U)-Total mg/L 0.5 1 0.02 0.02
Zinc (Zn)-Total mg/L 0.25 0.5 0.03 0.03
Aluminum (Al)-Dissolved  magfl 1 P

Discharge limits were based on an analysis of the receiving environment assimilation
capacity and the probable minimum concentrations the mine could achieve in effluent
discharge. The assimilation capacity assessment was based on dynamic modelling of
the first lake reached by the stream into which effluent was to be discharged (Lake

I AmEeC
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) C3)'. Predicted effluent discharge concentrations were calculated using scaled up
laboratory test results by SRK (Tahera 2004); a summary of predictions provided in
the water license application is attached to this report as Appendix A.

) ! For additional information, see Water License Application, Appendix V (Tahera 2004).
JAMEC
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3.0 Water Chemistry Assessment

3.1 Program Scope

The water chemistry assessment presented in this report is based on the parameters
regulated by the Jericho water license, listed in Table 2-1, with the exceptions of fecal
coleforms, oil and grease, and biochemical oxygen demand. The limits for these
parameters are listed in Table 3-1. They are not discussed further in this report
because discharge limits were never approached and these parameters were not
measured in the receiving environment, other than the freshwater intake for the mine.

Table 3-1:

Water License Limits Not Listed in Table 2-1

Parameter Maximum Average
Fecal coleform 20 CFUM00 mL 10 CFU/M00 mL
Oil and grease 5 mg/L 3mg/lL
BODs 25 mg/L 15 mg/L

This section treats both spatial (between station) and temporal (over the time span of
available water chemistry data) distribution of data. Data are summarized in tables
and graphs, as appropriate to the parameters being discussed. For spatial variation,
stations are grouped in logical units as follows (Table 3-2):

Table 3-2: Station Groupings for Spatial Variation Comparisons
Location Station Monitoring Purpose
Cigar Lake JER-WQ11 Separate drainage basin control
Control Lake JER-WQ10 Upstiream drainage basin control
Lake C3 S basin JER-WQ04 1% receiving lake, near field
Lake C3 Qutlet JER-WQO05 1% receiving lake, near field
Carat Lake Centre JER-WQos 2™ receiving lake, mid field
Carat Lake Water Intake =~ JER-WQO01 Freshwater supply
Carat Lake Outlet JER-WQO07 2™ receiving lake, mid field
Jericho Lake JER-WQos 3" receiving lake, far field
Jericho River JER-WQO02 Downstream on IOL
PKCA West Dam JER-WQ02 Mine effluent discharge
Stream C3 — mouth JER-WQO03 Effluent discharge stream
Lake C1 JER-WQ13 Mine influenced, near field lake
Stream C1 — mouth JER-WQ12 Mine influenced, near field stream
Lake C4 JER-WQ14 Mine influenced, mid field lake
Stream C4 JER-WQ15 Mine influenced, mid field stream
Stream CB6 — control JER-WQ21 Control stream cutside mine influence
Ash Lake JER-WQ16 Separate drainage, possible mine
Key Lake JER-WQ17  influence
Lynne Lake JER-WQ18

Summary statistics for spatial variation are based on all data available. Table 3-3 lists
the years of data available for each of the stations listed in Table 3-2; duplicate data,
collected for QA purposes, were not analyzed.

W aMeC

N:AProjects\5t000151200WEE1295\3100 - Permitting Assistance\NWRBANnual Reports\2007WQ Addendum ReportiWater Quality Addendum Repart_UBDSM.dunPage 5




“TAHERA

DIAMOND CORPORATION

Table 3-3: Years Water Chemistry Data Collected
Station Data Period
JER-WQ 11 1995 - 1999, 2005 - 2007
JER-WQ10 2005 - 2007
JER-WQ0D4 1999, 2005 - 2007
JER-WQOD5 1995 - 1998, 2005 - 2007
JER-WQO08B 1995 - 1998, 2005 - 2007
JER-WQO01 2005 - 2007
JER-WQQ7 1995 - 1999, 2005 - 2007
JER-WQO08 1995 - 1999, 2005 - 2007
JER-WQO09 2005 - 2007
JER-WQO02 1959, 2005 - 2007
JER-WQO03 2005 - 2007
JER-WQ13 1995 - 1986, 2005 - 2007
JER-WQ12 2005 - 2007
JER-WQ14 2005 - 2007
JER-WQ15 2005 - 2007
JER-WQ21 2007
JER-WQ 16 1996, 2005 - 2007
JER-WQ17 1996, 2005 - 2007
JER-WQ18 1996, 2005 - 2007

Water chemistry data spans from 1995 through 2007; all data were analyzed except in
cases where historical detection limits were so high as to distort results. As well,
because many parameter concentrations are very low, frequently patterns of temporal
distribution are driven by changes in detection limits over time rather than changes in
actual concentration at a particular station; where this was assessed to be the case it
is noted.

Raw data used in this assessment are attached in Appendix B. All these data have
been previously presented in reporis to NIRB and NWB and are provided here for
convenience of reference.

3.2 Field Methods

Water is collected using a Kemerer sampling bottle (similar to Van Dorn bottle) from
approximately cne metre below the water surface or lower ice surface in winter and
early spring. Water samples are collected monthly during the summer {(June through
September), December and April (from under ice). Clean fransfer methods are
employed: a technician using latex gloves exclusively handles water sampling and a
separate field crew operate the boat or snow machine and ice auger. Botiles
prepared and supplied by the laberatory are filled, preservatives added as required
and the water samples shipped immediately to the analysis [aboratory per procedures
detailed in the mine’s General Monitoring and QA/QC Plans. A YSI model 556 multi-
probe is used to measure temperature, pH, conductivity, dissolved oxygen
(concentration and per cent saturation), and oxidation-reduction potential in the field

W amecC
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per requirements of the mine's water license. Field measurements together with
laboratory analyses are reported monthly to NWB and collated in an annual data
report for the Board.

3.3 Total Dissolved Solids
3.3.1 Spatial Variation

Table 3-4 provides the spatial variation found for total dissolved solids. The discharge
maximum for mine effluent is 4000 mg/L.

Table 3-4: Spatial Variation of Tofal Dissolved Solids

Location SNP Stn Min Median Mean 3rd Qrt CV  %<MDL
Cigar Lake JER-WQ1i1 25 2 11 11 14 30 59 |05 20%
Control Lake JER-WQ10 13 <10 13 13 14 30 65| 05 23%
Lake C3 S basin JER-WQ04 17 <10 12 15 18 40 93 )08 24%
Lake C3 Cutlet JER-WQ05 19 2 11 11 16 19 4.8 | 0.4 16%
Carat Lake Centre JER-WQ06 23 4 10 11 14 17 41104 13%
Carat Lake Water Intake JER-WQOA 2 <10 10 10 13 15 711 07 50%
Carat Lake Outlet JER-WQO7 23 <10 11 12 14 32 55|05 9%
Jericho Lake JER-WQO03 25 <10 12 12 14 40 7.0 | 0.6 16%
Jericho River JER-WQQS 13 <10 15 16 19 40 | 104 | 0.7 3%
PKCA West Dam JER-WQO02 36 <10 116 124 200 231 | 703 | 0.6 6%
Stream C3 - mouth JER-WQ03 10| <10 27 49 69 173 | 52.8 [ 11 20%
Lake C1 JER-WQ13 19 <10 37 31 42 66 [ 184 | 0.6 16%
Stream C1 - mouth JER-WQ12 9 i3 44 49 74 101 [ 294 | 0.6 0%
Lake C4 JER-WQ14 10 <10 19 20 26 36 9.4 | 05 10%
Stream C4 JER-WQ15 9 <10 16 19 21 48 | 132 | 0.7 22%
Stream C6 - conirol JER-WQ21 3 11 15 14 16 17 31102 0%
Ash Lake JER-WQ16 8 <10 13 14 16 22 56| 04 13%
Key Lake JER-WQ17 7 <10 11 11 14 16 37103 14%
Lynne Lake JER-WQ18 8 8 10.5 12 13 24 52104 0%
3™ Qrt: third quartile SD: slandard deviation CV: coefficient of variation (SDfmean) %<MDL: % less than methad

detection
A number of measures of central tendency are listed in the table together with ranges.
Variability in data is shown by the standard deviation and the coefficient of variation
which provides a measure of variation corrected for the numerical values of the data
and thus allows a comparison of the variability of numerically different data — the lower
the coefficient of variation, the less variable the data. Evident from the table is that
TDS values on average were highly variable and thus the predictive value of the
means is generally low. Another source of unknowns are values less than detection
{<MDL). Forthe statistical analyses in this report, less than detection values were set
at one half the detection limit, but of course, the values could be anywhere from close
to zero to just below detection. As well, with data that spanned the full range of
collection time, detection limits often varied, up to more than an order of magnitude in

AMEC

108 ypars In Gunaas

N\Projects\S 100051 2000WVES1 29543100 - Permitting Assistance\NYWB\Annual Reportsi2007 WG Addendum RepariWater Quality Addendum Report 08051 4.docPage 7



3.3.2

“TAHERA

CIAMDND CORFORATION

some cases, which introduced yet another uncertainty. Statistical summaries and
trends therefore must be viewed as approximations, or best guesses. However, the
analyses do provide some direction for environmental management and are still
valuable.

Water in contact with processed kimberlite is relatively high (against regional water
bedies) in total dissolved sclids (TDS) {essentially major ions, principally chloride and
sulphate). As expected the highest mean TDS is the mine discharge, followed by the
discharge stream. Lake C1 and Stream C1 are also elevated above background.
Although no mine discharge or direct runcff to these water bodies occurs, they are
both close to mining activities and are influenced largely from airborne particulates
from the mine. Lake C4 and Stream C4 also show influence from the mine, but to a
lesser extent than C1 water bodies.

The mean effluent discharge TDS from the processed kimberlite containment area
(PKCA) polishing pond is over 17 times less than the allowable maximum discharge
and is therefore well below the discharge criterion. As well, based on receiving water
body results downstream of Streams C3 and C1, TDS does not appear to be elevated
significantly.

Temporal Variation

Temporal variation of TDS is shown for the stations analyzed on Figure 3-1. Evident
from the figure is that there is a general trend of slightly increasing TDS regionally
independent of the mine. The reason for this trend is not apparent from the data.
Imposed on this regional trend is a more marked increase over time in TDS at JER-
WQ2 (sampled for baseline as Long Lake), This more marked temporal increase is
reflected to a lesser extent at JER-WQ3 at the mouth of Stream C3. Stream C3 base
flows dilute the PKCA discharge to % to ¥ the effluent concentration, depending on
season. There is no apparent effect on TDS in Lake C3 (JER-WQ4) or downstream.

Likewise, TDS is also elevated after mine start up in Lake C1 (JER-WQ13) and
Stream C1 (JER-WQ12) but is not apparent in Carat Lake at the closest station (JER-
WQ1). Similarly, the increase in TDS after mine start up at Lake C4 (JER-WQ14) and
Stream C4 (JER-WQ15) is not apparent in Carat Lake. The lakes measured in the
Lynne Lake drainage system south of the mine were not affected by mine operation
with respect to TDS.

Although elevated somewhat above background, current TDS levels are below those
that are know to cause effects (approximately 400 mg/L [AMEC 2004; attached to this
report as Appendix C]} and thus no management actions are required at this time.

AMEC
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3.4 Total Suspended Solids

Total suspended solids in discharge were well below discharge criteria, created no
measurable increases in Stream C3 which receives effluent, and are therefore not
discussed further in this report.

AMEC
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3.5 Ammonia
Ammonia is a by-product of blasting with nitrogen based explosives (ammonium
nitrate in the case of Jericho) and would therefore be expected to be elevated in any
mine water receiving runoff or seepage from cre and waste. Ammonia is also toxic to
aquatic organisms at relatively low concentrations and is therefore a parameter of
management concern at most mines.
3.5.1 Spatial Variation
The average concentration of ammonia at SNP stations is listed in Table 3-5. The
allowable discharge maximum for mine effluent is 12 mg/L. Third quartile and
maximum concentrations listed are a measure of the influence of mining operations
for stations downstream of effluent discharge.
Table 3-5: Spatial Variation of Ammonia
Location SNP Stn n Min Median Mean 3rdQrt Max SD cv Y%<MDL
Cigar Lake JER-WQ11 |26 |[<0.005] 0007 [0.013]0014 [005 [ 0015 1.481 | 54%
Control Lake JERWQ10 |14 [<0.005| 0011 [ 0.020 [ 0025 | 005 | 0017 | 0.866 | 29%
Lake C3 S basin JERWQO4 |17 | <0.005 | 0.019 | 0.021 | 0.043 | 005 | 0.019 | 0.893 | 53%
Lake C3 Outlet JER-WQO5 |20 | <0.005 | 0.010 | 0.015 [ 0.014 | 0.05 | 0.016 | 1.028 | 40%
Carat Lake Centre JER-WQO0B 24 <0.005 | 0.013 0.029 | 0.031 0.24 0.048 | 1.862 | 25%
Carat Lake Waler Intake | JER-WQO1 | 3 <0.005 | 0.015 [ 0.014 [ 0.018 [ 002 | 0.006 | 0.439 | 0%
Carat Lake Outlet JER-WQO7 [ 24 | <0005 [0.010 [0.014 [ 0017 [ 005 | 0.015 | 1.073 | 42%
Jericho Lake JERWQO8 [ 26 | <0.006 | 0.012 | 0.016 | 0.020 | 0.05 | 0.015 | 0.959 | 38%
Jericho River JER-WQO09 [ 14 [ <0.005 | 0.010 | 0.020 | 0.031 0.05 | 0.018 | 0.919 | 36%
PKCA West Dam JERWQO02 |37 | <0.005[0.116 | 0204 | 0.240 | 1.460 | 0.284 | 1.444 | 16%
Stream C3 - mouth JER-WQO03 [ 11 [ <0.005[0.010 | 0.020 [ 0.035 | 0.050 [ 0.020 | 1.003 | 55%
Lake C1 JERWQ13 [ 21 [ <0005 [ 0.020 [ 0.029 [ 0.043 | 0.088 | 0.020 | 0.699 | 24%
Stream C1 - mouth JERWQ12 [ 10 | <0.005 [ 0.010 | 0.018 | 0.020 | 0.050 [ 0.018 | 0.995 | 40%
Lake C4 JER-WQ14 [11 [0.009 [0.012 | 0.024 | 0.045 | 0.050 | 0.019 | 0.779 | 27%
Stream C4 JERWQ15 | @ <0.005 [ 0.022 | 0.028 | 0.050 | 0.050 | 0.018 | 0.661 | 44%
Stream C6 - control JERWQ21 |3 0.01 0.012 | 0015 [ 0.017 [ 0.021 | 0.006 | 0.385 | 0%
Ash Lake JERWQ16 [ 8 0.0025 [ 0.015 | 0.019 | 0.026 | 0.050 | 0.015 | 0.779 | 25%
Key Lake JERWQ17 |7 0.0025 [ 0.020 | 0.022 | 0.028 | 0.050 | 0.016 | 0.738 | 29%
Lynne Lake JER-WQ18 | 8 0.0067 | 0.015 [ 0.018 | 0.019 [ 0.050 | 0.014 | 0.765 | 13%

Min: minimum 3™ Qrt: third quartile Max: maximum CV: coefficient of variation (SD/mean) %<MDL: % less than methed

detection

Ammonia data are highly variable as shown by the coefficient of variation; standard
deviations are often near or greater than the means; the number of data less than
detection was also quite variable with no particular pattern. The highest mean
concentration of ammonia was the PKCA polishing pond where discharge takes

B AMEC
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place. All other stations were much lower and this is likely due to the unstable nature
of ammonia which oxidizes readily to nitrate and thus is not a particularly good
indicator of the spatial influence of mine discharge.

The mean concentration of ammonia in PKCA discharge in 2006 and 2007 was 50
times lower than the maximum allowable concentration indicating there is no issue
with ammonia in PKCA supernatant water at this time.

Temporal Variation

Temporal variation comparisons are provided in Figure 3-2. Trends for all but JER-
WQ1 and JER-WQ2 are largely driven by detection limits. in 2005 the laboratory
provided a detection limit of 0.10 mg/L for ammonia which was much higher than the
0.005 mg/L detection limit of earlier and later samples. Thus, with ammonia
concentrations typically much below 0.10, trends are masked. Variability in ammonia
concentrations increased markedly at JER-WQ2 once discharge commenced.
Variability was also increased at JER-WQ3. All together the data do not provide
useful indications of trends in ammonia concentration,

Nitrate

Nitrate is also a by product of blasting and, while soluble and therefore mobile, is a
hetter indication of spatial extent of mine influence than ammenia. Nitrate is utilized
by plants and therefore is not conservative but, as phosphate is limiting in the
freshwater aquatic environment at Jericho, nitrate is likely not fully utilized by plants.

'AMEC
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3.6.1 Spatial Variation

Table 3-8 list spatial variation found at SNP stations.
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Table 3-6: Spalial Variation of Nitrate

Location SNP Stn n Min Median Mean 3rdQrt Max sD Cv %<MDL
Cigar Lake JER-WQ11 27 <0.005 | 0.003 0.011 | 0.018 0.060 | 0.013 | 1.246 | 74%
Control Lake JER-WQ10 13 <0.005 | 0.025 0.019 | 0.025 0.026 | 0.009 | 0.468 | 62%
Lake C3 S basin JER-WQ04 17 <0.005 | 0.025 0.082 | 0.067 0.313 | 0.103 | 1.263 | 47%
Lake C3 Qutlet JER-WQ05 21 <0.005 | 0.025 0.055 | 0.054 0.280 | 0.079 | 1.439 | 38%
Carat Lake Centre JER-WQO6 25 <0.002 | 0.025 0.027 | 0.039 0.092 | 0.025 | 0.928 | 40%
Carat Lake Water Intake JER-WQ01 2 <0.05 0.053 0.053 | 0.066 0.080 | 0.039 | 0.741 | 0%
Carat Lake Outlet JER-WQO7 25 <0.005 { 0.024 0.118 | 0.025 2.500 | 0.496 | 4.195 | 40%
Jericho Lake JER-WQO8 27 <(0.005 | 0.007 0.011 | 0.021 0.042 | 0.011 | 0.868 | 63%
Jericho River JER-WQO09 13 0.0106 | 0.025 0.036 | 0.033 0.153 | 0.037 | 1.021 | 38%
PKCA West Dam JER-WQQ2 36 <0.005 | 7.65 8.31 15.60 17.80 | 5.97 0.72 8%
Stream €3 - mouth JER-WQ03 10 <0.05 1.43 3.04 444 12.70 | 4.07 1.34 30%
Lake C1 JER-WQ13 20 <0.005 | 0.450 0.753 | 1.233 2.580 | 0.828 | 1.100 | 10%
Stream C1 - mouth JER-WQ12 9 <0.05 1.220 1.488 | 2.320 3.970 | 1.281 | 0.861 | 11%
Lake C4 JER-WQ14 10 <0.005 <0.05 80%
Stream C4 JER-WQ15 9 0.0109 | 0.060 0.054 | 0.080 0.118 | 0.035 | 0.650 | 33%
Stream C6 - control JER-WQ21 3 0.01 0.012 0.037 | 0.051 0.080 | 0.046 | 1.260 | 0%
Ash Lake JER-WQ16 3 <0.005 | 0.029 0.037 | 0.068 0.077 | 0.031 | 0.827 | 25%
Key Lake JER-WQ17 7 <0.005 | 0.007 0.024 | 0.034 0.080 | 0.032 | 1.337 | 29%
Lynne Lake JER-WQ18 8 <0.005 0.025 75%

Min: minimum 3™ Qrt: third quartile Max: maximum CV: coefficient of variation {SD/mean} %<MDL: % less than method

detection

As indicated by the coefficient of variation, nitrate concentrations were highly variable
over the measurement period with the standard deviation often being greater than the
mean, in the case of Carat Lake outlet over four times the mean. This indicates a low
confidence in the mean and median estimates. However, the difference between
PKCA discharge and background is great enough that the variability in the data does
not mask the effects of the PKCA discharge at near field stations. The PKCA mean
discharge was still over six times lower than the allowable maximum discharge.
Nitrate is not particularly toxic and therefore the relatively high guideline concentration
for freshwater aquatic life protection of 13 mg/l. Thus the PKCA mean nitrate
discharge concentration was a little more than half the receiving environment guide.

Stream C3 at its mouth had the highest mean nitrate concentration afier the PKCA
discharge, which would be expected given the difference above background of the
PKCA nitrate concentration. Nitrate was somewhat elevated in Lake C3 and Carat

AMEC
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Lake (Carat Lake outlet had one anomalous nitrate reading of 2.5 mg/L in August
1998, or well above the lake average concentration, which distorted the mean,
whereas the median concentration was about at background). From Carat Lake
downstream, nitrate concentrations dropped back to near background.

Lake C1 and Stream C1 show the influence of proximity to the mine with somewhat
elevated concentrations of nitrate. Since there is no direct drainage from the mine site
to these water bodies the most likely source was airborne dust from blasting, waste
rock and stockpiled ore. However, nitrate concentrations were about 1/10% the
guideline concentration and of no concern. Lake C4 nitrate concentrations were
always below detection. Siream C4 has slightly elevated mean concentration of
nitrate which showed some possible influence from mining activities. Visible dust
does not carry that far away from the open pit, thus the source may have been fine
suspended particulates carrying nitrogen from blasting. Ash, Key and Lynne lakes
which could also be expected to be influenced by nitrate carried by wind from the
mine site were near, or at, background concentrations indicating little or no influence
from the mine blasting activities based on mean readings but do show effects at 3"
guartile and maximum readings.

Temporal Variation of Nitrate

Figure 3-3 shows temporal variation of nitrate. Nitrate change with time at control
sites (JER-WQ11 and JER-WQ10) appears to be random and not likely meaningful.
Nitrate shows influence of the mine at near and mid field sites which is illustrated by
the increase at JER-WQ2 (formerly Long Lake) once deposition of fine PK
commenced in 2006 being mirrored at Stream C3 mouth (JER-WQ3), Lake C3 (JER-
WQ4 and JER-WQS), Carat Lake (JER-WQB and JER-WQ7) and Jericho Lake (JER-
WQ8). The increase at Jericho Lake is less clear as there are as many low readings
as high readings; in fact the mean concentration is at background.

Likewise, Lake C1 (JER-WQ13) and Stream C1 (JER-WQ12) also show the influence
of the mine on the nitrate concentration trend, likely, as previously commented, due to
wind-blown dust. It appears Lake C4 was not influenced by the mine as nitrate
concentrations have dropped over time whereas they have increased at Stream C4.
As the major source of water for Stream C4 is Lake C4, it is unclear as to what has
caused the increase in nitrate at this station.

Some increase is also shown Ash, Key and Lynne lakes, again likely due to wind-
blown dust.

AMEC
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While nitrate is showing an upward trend in water bodies near the mine,
concentrations are very much below guidelines, no increase in algal growth is
apparent, and therefore the increase in nitrate does not require corrective action at
this time. However, the increase does demonstrate that careful management of
explosives to limit fugitive loss of ammonium nitrate to the greatest extent possible is
prudent. Once the mine resumes operation, explosives, waste rock and ore handling
will be examined to determine whether any practical changes to reduce loss of
ammonium nitrate cor blasting residues is possible.

3.7 Nitrite

While nitrite is regulated by Jericho’s water license, discharge concentrations are
much below the allowable maximum (mean 0.69 mg/L vs. a maximum discharge limit
of 5 mg/L). Further, nitrite is relatively short-lived in aerobic waters, oxidizing readily
to nitrate, and is therefore a poor indicator of spatial or temporal influence of the mine.

3.8 Total Aluminum and Dissolved Aluminum

Mine discharge is regulated on both total and dissolved aluminum with maxima of 3
and 2 mg/L, respectively. A site-specific receiving environment objective for total
aluminum of 0.16 mg/L was proposed based on the recognition that concentrations
above the CCME guideline of 0.10 mg/L for pH > 6.5 were exceeded naturally by area
water bodies.

3.8.1 Spatial Variation of Aluminum
3.8.1.1 Total Aluminum

Table 3-7 lists the spatial variation of total aluminum.
Table 3-7: Spatial Variation of Total Aluminum

3rd

Location SNP Stn n Min Median  Mean art Max 5D cv %<NDL
Cigar Lake JER-WQ11 28 0.0055 0.0143 0.0157 | 0.0186 | 0.0380 | 0.0078 | 0.4962 | 4%
Control Lake JER-WQ10 14 0.0113 0.0184 0.0195 | 0.0218 | 0,0331 | 0,0063 | 0,3246 | 0%
Lake C3 S basin JER-WQUO4 18 0.0092 0.02185 | 0.0241 | 0.0270 | 0.0494 | 0.0106 | 0.4410 | 0%
Lake C3 QOutlet JER-WQo0S 22 0.0092 0.03 0.0318 | 0.0388 | 0.0820 | 0.0146 | 0.4582 | 0%
Carat Lake Centre JER-WQOE | 26 0.0104 0.021% 0.0230 | 0.0270 | 0.0580 | 0.0108 | 0.4685 | 0%
Carat Lake Water Intake | JER-WQO1 18 0.0135 0.0600 0%
Carat Lake Cutlet JER-WQ07 26 0.01 0.026 0.0409 | 0,0325 | 0.3800 | 0.0700 | 1.7104 | 4%
Jericho Lake JER-WQD8 28 0.0088 0.01985 | 0.0198 | 0.0260 | 0.0360 | 0.0076 | 0.3828 | 4%
Jericho River JER-WQI09 14 0.0108 0.0204 0.0190 | 0.0217 | 0.0280 | 0.0060 | 0.3127 | 0%
PKCA West Dam JER-WQ02 37 0.0065 0.0203 0.0339 | 0.0270 | 0.3280 | 0.0534 | 1.5731 | 0%
Stream C3 - mouth JER-WQD3 11 0.0138 0.031 0,0292 | 0.0355 | 0.0543 | 0.0117 | 0.4016 | 0%
Lake C1 JER-WQ13 21 0.007 0.0293 0.0338 | 0.0414 | 0.0949 | 0.0202 | 0.5046 | 0%
Stream C1 - mouth JER-WQ12 10 0.0154 0.04 0.0414 | 0.0569 | 0.0770 | 0.0208 | 0.5019 | 0%
Lake C4 JER-WQ14 1 0.017 0.0324 0,0329 | 0,0394 | 06,0500 | 0.0194 | 03154 | 0%

AMEC
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Location i Median %<MDL
Stream C4 JER-WQ15 9 0.0176 0,0344 0.0358 | 0.0389 | 0.0580 | ©.0125 | 0.3494 | 0%
Streamn C6 - condrol JER-WQ21 3 0.01 0.04 0.0280 | 0.0365 | 0.0369 | 00129 | 04452 | 0%

Ash Lake JER-WQ16 B 0.0138 0.027 0.0388 | 0.0385 | 0.1220 | 0.0348 | 0.8968 | 0%
Key Lake JER-WQ17 7 0.0278 0.041 0.0493 | 0.0427 | 0.1240 | 0.0335 | 0.6799 | 0%
Lynne Lake JER-WQ18 8 0.01 0.0333 0.0366 | 0.0400 | 0.0760 | 0.0192 | 0.5238 | 13%

Min: minimum 3° Qrt: third quartile Max: maximum GV: coefficient of varation (SD/mean) %<MDL: % less than method
detection

Table 3-7 illustrates that total aluminum in PKCA discharge is not different from
background concentrations and also that the concentrations were highly variable over
time (coefficient of variation 1.57; only exceeded by Carat Lake outlet for variability).
The mean discharge concentration was approximately 100 times lower than the
maximum allowable discharge. This was as much due to the low total suspended
solids in the discharge which was accomplished by construction of a filter divider dyke
between the slurry cell and the polishing cell of the PKCA and the relatively large
polishing cell allowing ample time for fine solids that did pass through the divider dyke
to settle out of the water column before reaching the west end of the polishing cell.

3.8.1.2 Dissolved Aluminum

Table 3-8 lists the spatial variation of dissolved aluminum. As expected the pattern for
dissolved aluminum is similar to that for total aluminum.

Table 3-8; Spatial Variation of Dissolved Aluminum
Location SNP Stn i Median
Cigar Lake JER-WQ11
Contral Lake JERWQTG | 14 | <0.005 | 0,0136 | 0.0151 | 0.0190 | 0.0280 | 0.0061 | 0.4038 | 7%
Lake C3 S basin JER-WQO4 | 18 | <0.005 | 0.0173 | 0.0180 | 0.0238 | 0.0440 | 0.0094 | 0.5196 | 6%
Lake C3 Outlet JER-WQD5 | 22 | <0.005 | 0.0180 | 0.0190 | 0.0218 | 0.0520 | 0.0103 | 0.5405 | 5%
Carat Lake Centre JERWQU6 | 26 | <0.005 | 0.0145 | 0.0160 | 0.0200 | 0.0420 | 0.0086 | 0.5358 | 8%
Carat Lake Water Intake | JER-WQO01 13 | <0.005 | 0.0130 | 0.012% | 0.0180 | 0.0193 | 0.0062 | 0.4011 | 15%
Carat Lake Outlet JERWQO7 | 26 | <0.005 | 00170 | 0.0182 | 0.0216 | 0.0330 | D.0069 | 0.3781 | 4%
Jericha Lake JER-WQOB | 27 | <0.005 | 0.0140 | 0.0151 | D.0175 | 0.0350 | 0.0088 | 0.4479 | 0%
Jericho River JERWQUS | 14 | <0.005 | 0.0108 { 0.0113 | 0.0128 | 0.0370 | 0.0060 | 0.5332 | 14%
PKCA West Dam JERWQO2 | 35 | <0.005 ] 0.0050 | 0.0081 | 0.0095 | 0.0710 | 0.0119 | 1.4668 | 20%
Stream C3 - mouth JERWQO3 | 10 | 0.0913 | 0.0231 | 0.0224 | 0.0260 | 0.0350 | 0.0077 | 0.3420 | 0%
Lake C1 JER-WQ13 | 21 | <0.005 | 0.0200 | 0,0220 | 0,0260 | 0.0600 | 0.0156 | 0.7072 | 10%
Stream C1 - mouth JERWQ12 | 9 | <0.005 | 0.0210 | 0.0216 | 0.0340 | D.0450 | 0.0141 | 0.6520 | 11%
Lake C4 JERWQ14 | 11 | <0.005 | 0.0220 | 0.0227 | 0.0267 | 0.0410 | 0.0091 | 0.3993 | 0%
Stream C4 JERWWQ15 | @ | 0.0100 | 0.0250 | 0.0251 | 0,0310 | 0.0430 | 0.0098 | 0.3917 | 0%
Stream C6 - conftral JER-WQZ1 3 | <0.0004 | 0.0003 | 0.0045 | 0.0067 | 0.0130 | 0.0074 | 1.6358 | 67%
Ash Lake JERWQ16 | 7 | 0.0102 | 0.0220 | 0.0246 | 0.0260 | 0.0580 | 0.0185 | 0.6637 | 0%

W AMEc
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Lecation SNP Stn i Medran  Mean
Key Lake JER-WQ17 7 0.0128 0.0270 0.0331 | 0.0320 | 0.0860 | 0.0244 | 0.7371 | 0%
Lynne Lake JER-WQ18 7 0.0125 0.0250 0.0302 | 0,0380 | 0.0570 | 0.0157 | 0.5189 | 0%

Min: minimum 3" Qrt: third quartile Max: maximum CV: coefficient of variation (SD/imean) %<MDL: % less than methad
detection

3.8.2 Temporal Variation of Aluminum

No patterns were evident for aluminum, as expected, as concentrations are near
background at all SNP stations.

3.9 Total Arsenic
3.91 Spatial Variation of Total Arsenic

Table 3-9 lists the spatial variation found for total arsenic.

Table 3-9: Spatial Variation of Total Arsenic

Location i Median Mean 3rd Qrt

Cigar Lake JER-WQ11 28  0.00005 0.00015 000015 000020  0.00030 000006 (040053 32%
Control Lake JER-WQ10 14 0.00010 0.00020 0.00020 0.00021 0.00030  0.00004 0.21209 29%
Lake C3 S basin JER-WQU04 18 0.00010 0.00020 0.00020 0.00021 0.00030 0.00004 019684 33%
Lake C3 Qutlet JER-WQ0S 22 0.00005 0.00020 0.00017 0.00020¢  0Q.00030 0.00006 0.35760 32%
Carat Lake Centre JER-WQ06 26 0.00005 0.00018 0.00044 000020 0.00665 0.00128 2.89194 35%
Carat Lake Water Intake  JER-WQ01 15 0.00010 0.00010 0.00013 0.,00017 000019 0.00004 0.28475 60%
Carat Lake Cutlet JER-WQUO7 26 0.00005 0.00018 0.00016 0.,00020 000030 0.00006 0.39918 38%
Jericho Lake JER-WQO8 28  0.00005 0.00019 0.00017 0.00020 0,0003C 000006 0.37292 32%
Jeriche River JER-WQO9 14 0.00010 0.00018 0.00017 0.00020 ©.00024 0.,00005 0.26750 43%
PKCA West Dam JER-WQ02 37 0.00010 0.00042 0.00053  0.00051 0.00500 0.00078 147774 16%
Stream €3 - mouth JER-WQO03 11 0.00010 0.00021 0.00028 0.00028  0.00070 0.000189 D0.68516 27%
Lake C1 JER-WQ13 21 0.00005 0.00019 0.00048 0.00020  0.00040 0.00009 0.51299 48%
Stream C1 -~ mouth JER-WQ12 10 0.00010 0.00020 0.00021 0.00028  0.00030 0.00007 032413 30%
Lake C4 JER-WQ14 11 0.00010 0.00020 0.00021 0.00023  0.00040 0.00008 0.38193 45%
Stream C4 JER-WQ15 9 0.00010 0.00016 0.00015 0.00020  0.00020 0.00005 0.304068 67%
Stream C8 - contrel JER-WQ21 3 0.00012 0.00012 0.00013 0.00014  0.00015 0.00002 0.13323 0%
Ash Lake JER-WQ16 g 0.00010 0.00018 0.00017 0.00019  0.0002¢ 0.00003 0.19098 13%
Key Lake JER-WQ17 7 0.00010 0.00020 0.00012  0.00021 0.00024 0.00004 022739 29%
Lynne Lake JER-WQ18 8 0.00010 0.00020 0.00018 0.00020 0.00021 0.00004 0.19593 25%

Min: minimum 3" Qrt: third quartle Max: maximum CV: coefficient of variation (SD/mean) %<MDL: % less than method detection

Arsenic concentrations in water were very low and there are no apparent differences
among stations. The mean concentration in the PKCA discharge was only slightly
higher than Carat Lake which was higher than the first receiving water body (Stream
C3). Total arsenic mean concentration in the PKCA discharge was 189 times lower
than the maximum allowable discharge concentration.
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3.9.2 Temporal Variation of Total Arsenic

“TAHERA

DIAMOKD CORPORATION

Most SNP sites showed no temporal variation in total arsenic or an apparent decrease
caused by a lowering of the laboratory method detection limit in more recent analyses.
The one exception in the data set was Lake C1 (JER-WQ13) which showed an
increase (shown in Figure 3-4).

Figure 3-4:
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Temporal Variation of Total Arsenic in Lake C1

The high values shown are high detection limits. The increase is likely due to wind-
blown dust from waste rock (there is essentially no arsenic in Jericho kimberlite).
Concentrations shown are well below the CCME freshwater guideline of 0.005 mg/L
and thus are of no concern.

Ash, Key and Lynne lakes, as well as Lake C4 showed a decreasing temporal trend in
total arsenic for the aforementioned reason and thus arsenic in wind blown dust does
not appear to be influencing those water bodies. Of the lakes mentioned, Lake C1 is
the closest to the waste rock dump and open pit.

3.10 Total Cadmium

Cadmium was below detection in most samples and is not above crustal averages in
the kimberlite or host rock.

3.11 Total Chromium

3.11.1

Spatial Variation

Table 3-10 lists the spatial variation of total chromium.

Table 3-10: Spatial Variation of Total Chromium
Location SNP Stn Median Mean 3rd Qrt Max
Cigar Lake JERWQI1 | 28 | <0.0001 0.0075 75%
Control Lake JER-WCI10 | 14 | <0.0001 | 0.0003 | 0.0004 | 0.0005 | 0.0035 | 0.0004 | 0.9037 | 71%
Lake C3 S basin JER'WQD4 | 16 | <0.0001 | 0.0003 | 0.0004 | 0.0005 | 0,0047 | 0.0004 | 0.9195 | 78%
il
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Location i 3rd Qrt %<MDL
Lake C3 Qutlet JER-WQO0S 22 | <0.0001 0.0003 0.0019 0.0018 0.0075 0.0028 1.5084 73%
Carat Lake Centre JER-WQO06 26 <0,00014 0.0003 0.0017 0.0010 0.0075 0.0027 1.5782 73%
Carat Lake Water Intake | JER-WQO1 15 | 0.0001 0.0005 0.0009 0.0014 0.0043 0,0011 1.2269 60%
Carat Lake Outlet JER-WQO7 26 | <0.0001 0.0003 0.0018 0.0014 0.0075 0.0027 1.56170 69%
Jericho Lake JER-WQ08 28 | <0.0001 0.0075 79%
Jericho River JER-WQ09 14 | <0.0002 | 0.0003 0.0006 0.0005 0.0022 0.0006 1.0248 7%
PKCA West Damn JER-WQD2 37 | =0.0005 | 0.0003 0.0014 0.0010 0.0702 0.0025 1.7035 B2%
Stream C3 - mouth JER-WQD3 11 | <0.0005 | 0.0005 0.0012 0.0011 0.0063 0.0018 1.5040 55%
Lake C1 JER-WQ13 21 | <0000 | 0.0005 0.0019 0.0015 0.0075 0.0027 1.3949 71%
Stream C1 - mouth JER-WQ12 10 | <0.0005 0.0014 80%
Lake C4 JER-WQ14 11 | <0.0005 | 0.0003 0.0006 0.0005 0.0024 0.0007 1.1412 73%
Stream G4 JER-WQ15 9 <0,0005 0.0008 89%
Stream C6 - control JER-WQ21 3 <0.0005 <0,0005 100%
Ash Lake JER-WQ16 8 0.00005 0.00045 75%
Key Lake JER-WQ17 7 0.0001 0.0003 0.0004 0.0004 0.001 0.0003 0.8729 43%
Lynne Lake JER-WQ18 8 0.0001 0.0003 0.0003 0.0003 0.0011 0.0003 0.9690 50%
Min: minimum 3° Qrt: third quartle Max: maximum CV: coefficient of variation (SD/mean) %<MDL: % less than method detection

There is no spatial pattern apparent from the data; many chromium concentrations
were at or below the method detection limited. The mean PKCA discharge
concentration was 121 times below the maximum allowable discharge concentration.
Coefficients of variation were also very high suggesting large variation in the data and
uncertainty in the summary statistics.

3.12 Total Copper
3.121 Spatial Variation

Table 3-11 lists the spatial variation of total copper. Total copper exhibited no pattern
of spatial variation. The PKCA mean discharge was not higher than background and
17 times lower than the maximum allowable discharge. In fact, mean concentration
was well below the site specific receiving environment objective for total copper. As
with chromium variability was very high.

Table 3-11: Spatial Variation of Total Copper

Location SNP Sin n Min Median Mezan 3rd Qrt Max %<MDL

Cigar Lake JER-WQ11 28 | <0.001 0.00t0 0.0016 0.0017 0.0050 32%
Control Lake JER-WQ10 14 | <0.001% 0.0007 0.0008 0.0008 0.0020 0.0004 0.5394 43%
Lake C3 S basin JER-WQD4 18 <0(,001 0.0019 0.0014 0.0013 0.0044 0.0012 0.8349 22%
Lake C3 Cutlet JER-WQ05 22 | <0.001 0.0010 0.0018 0.0018 0.0050 0.0018 0.8979 50%
Carat Lake Centre JER-WQOG 26 <0001 0.00%0 0.0017 0.0015 0.0050 0.0017 0.9655 38%
Caraf Lake Water Intake | JER-WQO1 15 <0.001 0.0012 0.0013 0.0015 0.0033 0.0009 0.7057 40%
Carat Lake Outlet JER-WQO7 26 | =0.001 0.0012 0.0020 0.0018 0.0076 0.0020 0.9662 35%

AMEC

100 yuars in Canada

N:\Projects\510001612000WES 120513100 - Permitling Assistance\NWB\ANRual Reports\200TWQ Addendum ReportiWater Quality Addendum Repor!_DSDSM.docPage 21



“TAHERA

QIAMOND CORFORATION

Location SNP Stn n Min Median Mean 3rd Qrt Max 5D cv %<MDL
Jericho Lake JER-WQ08 28 <0.001 0.0010 0.0020 0.0018& 0.0094 0.0022 1.1012 36%
Jericho River JER-WQ09 14 <0,001 0.0008 0.0009 0.0013 0.0017 0.0004 04736 36%
PKCA West Dam JER-WQ02 37 <0.001 0.0017 0.0019 0.0024 0.0057 0.0014 0.7072 16%
Stream C3 - mouth JER-WQ03 (k! <0.001 0.0010 0.0009 0.0011 0.0019 0.0004 0.4788 36%
Lake C1 JER-WQ13 21 <0001 0.0018 0.0023 0.0024 0.0050 0.0014 06139 24%
Stream C1 - mouth JER-WQ12 10 0.0012 0.0019 0.0020 0.0022 0.0031 0.0006 0.2876 0%
Lake C4 JER-WQ14 b <0.001 0.0013 0.0015 0.0015 0.0053 0.0014 0.9184 38%
Stream C4 JER-WQ11S 9 <0.001 0.0009 0.0010 0.0013 0.0017 0.0005 0.51086 44%
Stream C6 - control JER-WQ21 3 0.0011 0.6014 0.0014 0.0015 0.0018 0.0002 01707 0%
Ash Lake JER-WQ16 B 0.0011 0.0013 0.0014 0.0016 0.0023 0.0004 0.2955 0%
Key Lake JER-WQ17 7 0.00138 0.0015 0.0017 0.0019 0.0027 0.0005 0.2886 0%
Lynne Lake JER-WQ18 8 <0.001 0.0012 0.0012 0.0014 00022 0.0008 0.4743 25%
Min: minimum 3 Qrt: third quartile Max; maximur CV: coefficient of variation (SD/mean) %<MDL: % less than method detection

3.12.2

Temporal Variation of Total Copper

Figure 3-5 shows temporal variation in total copper at SNP stations. As expected
because of the lack of pattern in spatial variation, there are also no meaningful trends
in ternporal variation. Apparent trends are due as much to detection [imit changes as
to actual changes in copper concentrations. Variability in concentration increased at
JER-WQ2 when discharge commenced and the apparent upward temporal trend is an
As previously discussed concentrations at all stations are
well within freshwater environmental guidelines.

artefact of the variation.
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3.13 Total Lead

Lead was near or below detection in SNP samples and is not above crustal averages
in the deposit or host rock.

3.14  Total Molybdenum

Table 3-12 lists spatial variation of total molybdenum. Molybdenum was below
detection on most samples except water bodies close to the mine.

Table 3-12:  Spatial Variation of Total Molybdenum

Location SNP Stn i Medizn Mean 3rd Qrt

Cigar Lake JER-WQ11 28 <0.00005 <0.0005 93%
Control Lake JER-WQ10 14 <0.00005 <0.0005 B86%
Lake C3 S basin JER-WQO04 18 <0.00005 <0,0005 94%
Lake G3 Outlet JER-WQOS 22 <0.00005 <0.0005 95%
Carat Lake Centre JER-WQO06 26 <0.00005 <0.0005 92%
Carat Lake Water Intake | JER-WQOT 15 | <0.00005 <0,0005 B7%
Carat Lake Cutlet JER-WQO7 26 <0,00005 <0.0005 96%
Jericho Lake JER-WQ08 28 <0.00005 <0.0005 46%
Jericho River JER-WQ09 14 <0.00005 =<0.0005 93%
PKCA West Dam JER-WQ02 37 <{.00005 | 0.00265 0.00309 | 0.00352 0.00781 0.00235 | 0.75906 | 19%
Stream C3 - mouth JER-WQD3 11 <0.00005 | 0.00025 0.00041 | 0.00037 0.00167 0.0005C | 1.21600 | 45%
Lake C1 JER-WQ13 21 <0.00005 | 0.00012 0.00019 | 0.00025 =0.0005 0.00017 | 0.89538 | 52%
Stream C1 - mouth JER-WQ12 10 <0.00005 | <0.00005 { 0.00027 | 0.00036 0.000587 | 0.00017 | 0.61384 | 30%
Lake C4 JER-WQ14 " <0.00005 <0.0005 91%
Stream C4 JER-WQ15 9 <0.00005 <0.00005 100%
Stream C6 - control JER-WG21 3 <0.00005 <0,00005 100%
Ash Lake JER-WQ16 8 <0.00005 <{.00005 100%
Key Lake JER-WQ17 7 <0.00005 <0.00005 100%
Lynne Lake JER-WQ18 8 <0.00005 <0.00005 100%
Min: minimum 3 Qirt: third quartle Max: maximum GV: coefficient of vanation (8D/mean) %<MDL: % less than method detection

Total molybdenum was slightly elevated in PKCA discharge and in the downstream
receiving water body but dropped below detection beyond that {in Lake C3). Total
molybdenum was also slightly elevated in Lake C1 and in Stream C1 flowing from the
lake, but less so in the latter water body. None of the cbserved concentrations are a
concern and the PKCA mean discharge was 485 times lower than the maximum
allowable discharge concentration. Variability in sample results was again high.

3.14.1 Temporal Variation of Total Molybdenum

Figure 3-8 shows temporal variation in total molybdenum for stations above detection.
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All stations show an increasing trend through time; the apparent decreasing trend of
total molybdenum concentration for Lake C1 is due to higher detection limits used in
the historic samples. No concerns with these concentrations are indicated as all are
well below the freshwater guide of 0.073 mg/L for total molybdenum.

3.15 Total Nickel
3.15.1 Spatial Variation of Total Nickel

Table 3-13 lists spatial variation for total nickel.

Table 3-13:  Spatial Variation of Total Nickel

Location SNP Stn Median 2rd QR Y<MDL

Cigar Lake JER-WQ11 28 | o.0001 0.0003 0.0003 0.0003 0.0010 0.0002 0.5845 43%
Control Lake JER-WQ10 14 | 0.0002 0.0003 0.0004 0.0004 0.0013 0.0003 0.7282 43%
Lake C3 S basin JER-WQ04 18 | 0.0003 0.0003 0.0003 0.0003 0.0007 0.0001 0.3311 56%
Lake C3 Qutlet JER-WQOS 22 | o.0002 0.0003 0.0003 0.0004 0.0005 0.0001 0.2837 55%
Carat Lake Gentre JER-WQODS 26 0,0001 0.0003 0.0004 0.0005 0.0008 0.0002 0.4407 54%
Carat Lake Water Intake | JER-WQO1 18 | 0.0002 0.0003 0.0003 0.0003 0,0007 0.0001 0.4183 47%
Carat Lake Qutlet JER-WQO7 26 | 0.0002 0.0004 0.0004 0.0005 0.0012 0.0002 0.4710 42%
Jericho Lake JER-WQD8 28 | 00002 0.0003 0.0005 0.0004 0.0030 0.0008 1.1829 39%
Jericho River JER-WQO09 14 | 0.0003 0.0003 0.0003 0.0003 0.0005 0.0001 0.3029 64%
PKCA \West Dam JER-WQ02 37 | <0.0001 0.0029 0.0019 0.0025 0.0040 0.0011 0.5560 8%
Stream €3 - mouth JER-WQ03 11 <0.0005 0.0006 0.0005 0.0007 0.0008 0.0002 0.3808 36%
Lake C1 JER-WQ13 [ 21 0.0003 0.0006 0.0006 0.0009 0.0011 0.0003 0.4289 38%
Stream C1 - mouth JER-WQ12 10 | 0.0003 0.0008 0.0009 0.0012 0.0016 0.0005 0.5086 20%
Lake C4 JER-WQ14 11 0.0003 0.0003 0.0004 0.0004 0.0008 0.0002 0.5321 4%
Stream C4 JER-WQ15 9 <0,0001 0.0003 0.0003 0.0003 0.0006 0.0001 0.4601 67%
Stream C6 - control JER-WQ21 3 <0.0003 <0,0003 100%
Ash Lake JER-WQ16 8 0.0002 0.0004 0.0004 0.0005 0.0006 0.0002 0.4086 25%
Key Lake JER-WQ17 7 0.0003 0.0004 0.0004 0.0004 0.0005 0.0001 0.2339 29%
Lynne Lake JER-WQ18 8 0.0003 0.0003 0.0004 0.0004 0.0006 0.0001 0.3442 25%
Min: minimum 3™ Qirt: third quartile Max: maximum CV: coefficient of variation (SD/mean) %<MDL: % less than method detection

The PKCA discharge (JER-WQ2) and Stream C1 (JER-WQ12) were above
background; all other stations are at background concentrations for total nickel
Between one quarter and one half of samples were below detection including
historical samples at JER-WQ2 (Long Lake). The mean discharge concentration at
JER-WQ2 was 53 times [ess than the maximum allowable discharge concentration.
All concentrations, including the PKCA discharge, were well below the freshwater
guideline of 0.025 mg/L total nickel for soft waters.

3.15.2 Temporal Variation of Total Nickel

Figure 3-7 shows temporal variation of total nickel for water bodies at or near the mine
site.
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Temporal trends were all upward at the stations assessed. Lakes C4, Ash, Key and
Lynne, while relatively close to the mine site and small, did not show any increase in
nickel, indicating wind blown dust from the mine did not carry enough nickel to affect
these water bodies. This may have been due to the fact that only the kimberlite
contains nickel above crustal average and not the host rock which has a much larger
volume and surface area to mine disturbance subject to wind erosion. The
concentrations found are not of any environmental concern.

3.16  Total Uranium

Uranium is found at slightly elevated concentrations (above crustal average) in
pegmatites which form a small fraction of the host rock at Jericho. Uranium was not
found to be elevated in water samples collected prior to mining at Jericho.
Nonetheless, concerns were expressed at NIRB and NWB hearings about the
potential for uranium leaching from host rock at Jericho into the environment. There
are no guidelines for uranium to protect freshwater aquatic life. The Canadian
drinking water guide for uranium is 0.02 mg/L. Uranium is regulated in PKCA
discharge at a maximum allowable concentration of 1 mg/L which has never been
approached in discharges from the PKCA polishing pond.

3.16.1  Spatial Variation of Total Uranium

Table 3-14 lists the spatial variation for total uranium found at Jericho. Mean uranium
was above background in the PKCA discharge, Stream C3, Lake C1 and Stream C1
but still well below the drinking water guideline. The mean total uranium concentration
in PKCA discharge was 18 times lower than the drinking water guide and over 900
times lower than the maximum allowable discharge. All other stations were at or
below average background.

Table 3-14:  Spatial Variation of Total Uranium

Location SNMP Sin n Min Median Mezn 3rd Qrt Max 8D cv Ya<MDL
Cigar Lake JER-WQ11 22 | 0.00007 0.00012 0.00014 | 0.00017 { 0.00025 0.00006 | 0.40709 | 14%
Control Lake JER-WQ10 14 | 0.00008 0.00014 0.00015 § 0.00016 | 0.00024 0.00003 | 0.23356 | 0%
Lake C3 S basin JER-WQD4 17 | 0.00009 0.00014 0.00015 { 0.00018 | 0.00028 0.00005 |} 0.30722 | 0%
Lake C3 Outlet JER-WQDS5 18 | 0.00011 0.00015 0.00017 | 0.00023 | 0.00027 0.00006 | 0.32508 | 17%
Carat Lake Centre JER-WQ06 22 { 0.00009 0.00015 0.00017 | 0.00020 | 0.00028 0.00008 | 0.32589 | 14%
Carat Lake Water Intake | JER-WQO1 1§ | 0.00010 0.00015 0.00017 | 0.00018 | 0.00031 0.00005 | 0.32160 | 0%
Carat Lake Qutist JER-WQo07 20 | 0.00010 0.00016 0.00017 | 0.00021 0.00025 0.00005 | 0.28612 | 15%
Jericho Lake JER-WQ08 23 | 0.00007 0.00013 0.00014 | 0.00046 | 0.00025 0.00005 | 0.34855 | 13%
Jericho River JER-WQ09 14 | 0.00008 0.00013 0.00013 | 0.00043 [ 0.00021 0.00004 | 0.27751 | 0%
PKCA West Dam JER-WQ02 35 | 0.00003 0.00123 0.00110 | 0.00136 | 0.00222 0.00050 | 0.45507 | 3%
Stream C3 - mouth JER-WQD3 11 0.00003 0.00007 0.00008 | 0.00009 | 0.00022 0.00005 | 0.86437 | 18%
Lake C1 JER-WQ13 21 0.00021 0.00069 0.00083 | 0,000968 | 0.00265 0.00064 | 0.76502 | 10%
Stream C1 - mouth JER-WQ12 10 | 0.00016 0.00085 0.00086 | 0.00135 [ 0.00165 0.00055 | 0.63336 | 0%
Lake C4 JER-WQ14 11 0.00014 0.00021 0.00022 | 0.00024 | 0.00027 0.00004 | 0.16910 | 0%
AMEC
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SNP Stn i Median 3rd Qrt

Stream C4 JER-WQ15 2 0.00015 0.00021 0.00021 | 0.00023 | 0.00028 0.00004 | 0.17608 | 0%
Stream C6 - control JER-WQ21 3 0.00009 0.00012 0.00011 | 000012 | 0.00013 0.00002 | 0.20489 | 0%
Ash Lake JER-WQ16 5 0.00003 0.00008 0.00007 | ©.00009 | 0.00009 0.00002 | 0.35559 | 0%
Key Lake JER-WQ17 4 0.00003 0.00008 0.00010 | 0.00012 | 0.00028 0.00012 | 1,13358 | 25%
Lynne Lake JER-WQ18 5 0.00005 0.00009 0.00010 | 0.00010 | 0.00047 0.00004 | 0.44734 | 0%

Min: minimum 3" Qrt: third quartile Max: maximum GV: coefficient of variation (SD/mean) %<MDL: % less than method detection

3.16.2

3.17
3.17.1

Temporal Variation of Total Uranium

Figure 3-8 shows temporal variation of total uranium at the four stations that were
above background (JER-WQ2, JER-WQ3, JER-WQ13 and JER-WQ12). All four sites
show an increasing trend in total uranium concentration except Stream C3 at the
mouth (JER-WQ3) where the trend is slightly down (in fact likely level). Variability in
concentrations also increased markedly at stations with an historical database. The
temporal trend shows that the uranium in Jericho host rock has an influence, albeit
small, on the concentration of uranium in discharge. Wind blown dust off the waste
rock dump alsc appears to be having a small influence on uranium concentrations in
Lake C1 and Stream C1, but not other water bodies in the project area.

Total Zinc
Spatial Variation of Total Zinc

Table 3-15 lists spatial variation of total zinc. The mean concentration of total zinc
increased somewhat at JER-WQZ2 once discharge commenced. This was reflected in
a similar increase in zinc concentiration at the mouth of Stream C3. Total zinc
concentrations also increased above background in Streams C1 and C4 but not in
either Lakes C1 or C4. Other stations were at background concentrations. The mean
total zinc discharge concentration at JER-WQ2 was 116 times lower than the
maximum allowable discharge concentration and over seven times lower than the
freshwater guide.

AMEC
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Table 3-15: Spatial Variation of Total Zinc
Location SNP Stn Median Y%<MBPL
Cigar Lake JERWQ11 | 28 | <0.001 | 0.0017 | 0.0025 | 0,0026 | 00210 | 0,0038 | 1.5282 | 46%
Control Lake JERWQ10 | 14 | <0.001 | 0.0041 0.0027 | 0.0030 | 0.0130 | 0.0035 | 1.3044 | 36%
Lake C3 S basin JER-WQO04 | 18 | <0.001 | 0.0012 | 0.0017 | 0.0020 | 0.0050 | 0.0015 | 0.8475 | 60%
Lake C3 Outlet JERWQD5 | 22 | <0.001 | 0.0020 | 0.0025 | 0.0025 | 0.0081 | 0.0021 | 0.8264 | 41%
Carat Lake Centre JER-WQOS | 26 | <0.001 | 0.0016 | 0.0024 | 0.0025 | 0.0190 | 0.0037 | 14946 | 62%
Carat Lake Water Intake | JER-'WQO1 | 15 | <0.001 | 0.0020 | 0.0038 | 0.0035 | 0.0190 | 0.0048 | 1.2614 | 20%
Carat Lake Outlet JER'WQOD7 | 26 | <0.001 | 0.0020 | 0.0023 | 0.0028 | 0.0120 | 0.0025 | 1.0868 | 62%
Jericho Lake JERWQO08 | 28 | <0.001 | 0.0010 | 0.0016 | 0.0025 | 0.0060 | 0.0014 | 0.8531 | 71%
Jericho Rivar JER-WQ08 | 14 | <0001 | G006 | 0.0022 | 0.0023 | 0.0106 | 0.0025 | 1.1490 | 36%
PKGA West Dam JERWGQ0Z | 37 | <0.001 | 0.0020 | 0.0043 | 0.0040 | 0.0200 | 0.0084 | 1.4929 | 30%
Stream C3 - mouth JERWQO3 | 11 | <0.001 | 0.0030 | 0.0036 | 0.0045 | 00140 | 0.0041 | 1.+312 | 45%
Lake C1 JERWQ13 | 21 | <0.001 | 0.0097 | 0.0024 | 0.0025 [ 0.0100 | 0.0024 | 0.0843 | 57%
Strearn C1 - mouth JERWQ12 | 10 | <0.007 | 0.0038 | 0.0039 | 0.0060 | 0.0070 | 0.0017 | 0.4412 | 10%
Lake C4 JER-WQ14 | 11 | <0.001 | 0.0010 | 0.0020 | 0.0022 | 00080 | 0.0022 | 1.0784 | 55%
Stream G4 JER-WQ15 | § | <0.001 | 0.0010 | 0.0056 | 0.0050 | 0.0350 | 0.0112 | 1.308 | 56%
Stream C6 - control JERWQ21 | 3 | <0001 | 00005 | 0.0023 | 0.0032 | 0.0058 | 0.0031 | 1.3500 | 67%
Ash Lake JERAWQ16 | 8 | <0.001 | 00010 | 0.0015 | 0.0012 | 00057 | G.0018 | 1.1678 | 50%
Key Lake JERWQ47 |7 | <0.001 | 0.0030 | 0,0012 | 0.0016 | 0.0030 | 0.0010 | 0.7895 | 6%
Lynne Lake JERWQ1E | B8 | <0.001 | 0.0012 | 0.0017 | 0.0022 | 0.0050 | 0.0016 | 0.9221 | 50%

Min: minimum 3™ Qrt; third quartile Max: maximum CV: coefficient of variation (SD/mean) %<MDL: % less than method defection

3.17.2

Temporal Variation of Total Zinc

Figure 3-9 shows temporal variation for total zinc at stations where increases occurred
after mine development.
concentrations in 2006, but a reduction after that in 2007. Because only linear trends
are shown, this is not apparent in the irend lines. The reason for the spike and drop is
not apparent from the data or mine operations, as nothing was different in 2006 from
2007. However, the present zinc concentrations are not a concern at the mine.

All stations figured showed an increase in zinc

/AMEC
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4.0 Pit Sump Water Quality

Tahera committed to monitor trends in pit sump water quality over the life of the mine
to determine whether predictions of elevated copper and uranium in pit water when
the pit overflows were correct. This section discusses results from commencement of
open pit development through the end of 2007.

Table 4-1 lists the variation in key parameters. Loadings from the pit sump to the
PKCA were small compared with the diamond plant and thus the discharge
concentrations at JER-WQ2 were not influenced measurably by pit sump water
additions to the PKCA. Water was always pumped to the slurry cell and not the
polishing cell.

Table 4-1: Variation in Key Pit Sump Parameters

Parameter Di}::(tg:ge Min Nedian Mean 3rd Qrt Max 5D cv %<MDL
Total Dissolved Solids 4000 8 | 340 501 607 667 1200 321 0.530 0
Ammonia 12 8 |42 12,75 12.75 15.95 20.8 5.85 0.450 0
Nitrate %6 8 | 179 57.0 64,1 728 121 30.96 0.483 0
Total Chramium 0.17 g8 | n.ooo7 0.0024 0.0038 | 0.0045 | 00124 0.0038 | 1000 0
Total Copper 0.04 8 0.0060 0.0148 0.0160 | 0.0225 0.0307 0.0091 | 0.587 ]
Total Molybdenum 1.5 8 | o003 0.0161 00222 | 0.0274 | 0.0672 0.0208 | 0.937 0
Total Nicke 0.1 8 | o.oose 0.0333 0.0331 { 0.0300 | 0.0768 0.0225 | 0678 0
Total Uranium .0 8 | 0.0080 0.0613 0.0682 { 0.1225 | 0.1310 0.0530 | 0.778 0
Total Zine 0.5 8 | o.oo20 0.0038 0.0066 | 0.0120 | o.0150 0.0055 | 0.825 0

Min: minimum 3" Qrt: third quartile Max; maximum GV: coericient of varation {SD/mean} %<MDL: % less than method detection
The mean concentrations of ammonia and nitrate were just above the PKCA

maximum allowed discharge concentration. All other parameters were below, or well
below, the maximum allowed discharge concentration. Of course, pit sump water was
pumped to the PKCA and not released directly to the environment.

Temporal variation in the above parameters during open pit mining from 2005 at start
of construction through the end of 2007 are shown in Figure 4-1, Total dissolved
solids, ammonia, nitrate, molybdenum and nickel have increased since the start of
mining; chromium, copper, uranium and zinc have decreased. The increases are
explainable by the increase in the size of the pit and concomitant area for leaching to
occur. The decreases may be a result of the decrease in concentration of those
metals in oré and host rock as the pit deepened. Results tentatively suggest that
copper and uraniurm may not be problematic at the time the pit overflows, but that
additional confirmatoty monitoring will be required fo confirm trends. Other than TDS,
ammonia and nitrate, none of the parameters were at concenirations of concern for
direct release to the environment.

AMEC
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