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Our fife - Notra réfdronce

BY FACSIMILE: (867) 766-7074

Gordon Wray

Acting Chair

Mackenzic Valley Environmental Impact Review Roard

PO Box 938 §

YELLOWKNIFE, NT

X1A 2N7 h

Dear Mr. Wray:

Re:  Unresolved Issues on the Environmental Assessment (KA)
of the De Beers Canada Mining Inc, (DCMI) Snap Lake Diamond Project

Indian and Northern Affaivs Canada (INAC) has identified to the Mackenzie Valley
Environmental Tmpact Review Board (Board) specific technical issucs resulting from our review
of the proposed Snap Lake Diamond Project. Many of these issues were raised during the
November and December 2002 technical sessions held by the Board; however, several of these
issues still remain unresolved. We fecl strongly that these issues should be resolved prior to the
submission of our technical report on February 14, 2003, and request a ruling rom the Board on
this matter at its earliest convenience. As it stands, we feel there arc si gnificant uncertainties
remaining in the proponent’s reccnt impact predictions.

[n addition, we have not received the Board’s wrilten response as {o why it decided not to include
three of our Information Requests (IR) in the IR process. We would appreciatc rcceiving
clarilicalion from the Board as soon as possible.

The outstanding issues are as follows:
1. Development of Site-Specific Water Quality Benchmarks
DCMI has developed site-specific benclimarks for assessin g the potential effects of
mining activities on water quality conditions in the vieinity of Snap Lake. However, the
methods (hat were used to derive (e benchmarks are not consistent with the proccdures
established by the Canadian Council of Ministers of the Environment (CCME).
In our view, DCMI should derve benchmarks using the procedures that have been 4
developed by the CCME and apply them to evaluate the effects associated with

discharges of treated wastewater into Snap Lake. We recommend that a single

i
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benelimark be established for each chemical of potential concern (COPC) that represents
the chronic texicity threshold (CTT) for the most sensitive receplor group in the lake,
typically zooplankton.

b\/

Maps of Snap Lake with concentration isopleths

We believe that DCMI should provide maps of Snap Lake which show concentration

isopleths radiating from the diffuser for key COPCs, including total suspended solids s
(T88), turbidity, total ammonja, nitratc, phosphotus (i.c., total phosphorus, dissolved
phosphorus, and ortho-phosphate - TP, DP, and OP), chloride, total dissolved solids

(TDS), copper, cadmium, and chromium (IIf and IV). These modelling results should

reflect the need (o incorporate more conservative assumiplions, as speeified by

parlicipants at the recent technical sessions.

Selection of Impact Assessment Criteria

DCMT has developed critetia for asscssing the potential impacts of mining activities (i.c.,
as negligible, minor, moderate, or major) based on arcal exlent of exccedances of various
effects thresholds (e.g., HC20 values). Hlowecver, the impact assessment criteria that were
selected by DCMT tend to minimize the potential for rating ptedicted cffcets as high
because COPC conceentrations in the whole Jake (i.e. dilution of contaminants in 100% of
lake volume) must excced the levels that would adversely affect 20% of the aqualic
specics in Snap Lake beforc the cffecls would be considered to be high. Negligible, low,
or moderate impacts were predicted il the severity or arcal extent of the cffects was lower.

The approach sclected by DCMI is flawed because it ignores that fact that zooplankton

tend to be the most sensitive group of aquatic organisms and that impacts on thesc GQ@@;&“{
b(a-x

sensitive species could polentially destabilize the aquatic community. A norc
conservative impact assessment criteria needs to be applied in the EA of the proposed
project.

Application of more conservative criteria for asscssing the impacts associaled with
releascs ol individual COPCs is likely to provide the Board and other participants in the
LA process with more confidence that the effects of the project are not being
underestimated in the EA.

Design and Capacity of the Water Treatment Plant

INAC is concerned that the water treatment plant is designed to facilitate the removal of
suspended solids only. Further evaluation of the information provided by DCMI suggesis
that cerlain metals, phosphorus, and major ions may oceur af concentrations sufficient to
adversely affcct aquatic organisms in all or a portion of Snap Lake. Potentially, the levels
of COPCs in minc waler could be higher than predicted. As a conscquence, further water
lreatment may be needed to cnsure that releases of COPCs docs not adversely alfect the
aquatic communities of Snap Lake. The results of further analyses will provide the
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information needed to determine if the proposed level of wastewaler treatment is likely to Uy
be sufficient.

INAC is also concerned that the Water Management Pond may not have sufficicnt

capacily (o retain untreated waters during upsel conditions wilhin the treatment plant. We v
believe that DCMI should provide an analysis of (he expected sedimentation cfficiency

within the Wastc Management Pond.

Concentrations of COPCs in Snap Lake

INAC’s evaluation of the information contained in the EA and supplemental reports

suggest that the levels of scveral waler quality variables (c.g., TDS, TP, DP, and OP)

could be higher than predicted in connate groundwater. In addition, (he lack of mixing

under ice-covered conditions and the negative buoyancy of the cffluent may result in

higher than anticipated levels of COPCs in water at the bottom of Snap Lake during the

winter. As decp lake water is likcly to represent an Important source of inflow water 1o

the ming, the concentrations of COPCs in mine water could be higher than anticipated by
DCMI. As aresult, it is possiblc that the concentrations of COPCs in c[fluent from the

water treatment plant could be higher than those predicted in the EA, particularly in

decper portions of the lake. In order to make rcasonable predictions about the long-{erm {

fate of discharges to Snap Lake, there must be a program of collecting baseline data LZZE:,;:
concerning currents in Snap Lake. At this time, there a lack of this bascline data. Py
Consequently, it is possible that the effects on sensitive environmental receptors that were
predicted in the BA report are underestimated. \ by
. A
Further discussions regarding our concerns on {he undcrestimation of the connate water \=’N\.{;““"
B

chemistry are currently being planned, Any issucs which remain outstanding at the
conclusion of these discussions will be identified in our tcchnical repott.

Accuracy of the Phosphorus Model

Bascd on evaluations of the data contained in the North Lakes study, it is possible that the
concentrations of phosphorus in mine watcr conld be underestimated in the EA. In
addition, the evaluations of the effects of phosphorus in the EA did not fully consider the
potential availabilily of the dissolved phosphorus that will be released from the mine.
Furthermore, the bascline concentrations of phosphorus in Snap Lake may be
overestimated duc to limitations on the availabilily of data on the concentrations of
phosphorus during the open-water growing season for al gae. Together, this information
suggesis that increases in the concentrations of potentially bioavailable forms of
phosphorus in Snap Lake may be higher than anticipated,

During the technical sessions, the possiblc limitations of the assessment of Lhe cffcets of
phosphorus releases on the trophic status of Snap Lake were identificd. Tt was
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recommended that DCMI conduct further analyses to evaluate the potential effects on S
phosphorus relcascs on Snap Lake. More specifically, it was recommended that the e ,(»&A
results of phosphorus modelling be re-cvaluated using the following additional pe?
assumptions: ¢
. T li_??f A
L The concentrations of orthophosphate (OP) in mine water could be higher e

than anticipaled in the TA, therefore, the levels of OP in mine waler plus
one standard deviation should be used to evaluate the potential effects of
phosphorus additions on the trophic status of Snap Lake;

1L All of the dissolved phosphorus (DP) in mine water is available to aquatic
plants in the BA, thereforc, the levels of DP in mine water should be used
to evaluate the potential effects of phosphorus-additions on the trophic
status of Snap Lake; aund,

I, The concentrations of DP in mine watcr could be higher than anticipated
in the EA, thercforc, the levels of DP in mine watcr plus one standard
deviation should be used to evaluate the potential effects of phosphorus
additions on the trophic status of Snap Lake.

Sinee the results of phosphorus modelling may be sensitive to baseline concentrations of
phosphorus in Snap Lake, it is rccommended that both average concenirations and
average concentrations minus one standard deviation of DP be used to cstablish bascline
concentrations for the purpose of modelling.

7. Sccondary Effects of Lake Eutrophication
DCMI evaluated the effects of nutricnt releases from (he mine sitc on the lrophic status of
Snap Lake. In addition, the secondary cffects of eutrophication were cvaluated by
congidering the cllects of enhanced algal production and subscquent setiling of algae on
the Jake bottom on dissolved oxygen (DO) concentrations under ice. The resulis of this
asscssment indicated that DO levels under ice could decrease by 1 to 3 mg/L and o
approach levels of concem for lake trout. Sincc the phosphorus modelling that was £ .
presented in the EA report may underestimale effects in Snap Lake, it is important for { \ﬂmﬂg ‘?; 4
DCMI to re-evaluate the secondary clfeels of lake cutrophication afier more conservative pas
assumptions have been applied in the phosphorus modelling.

8. Potential Effects of TDS on Snap Lake

Although the cffoets of chloride releases were assessed in the BA report, the potential
clfects of TDS were not fully evaluated. More specifically, the potential effects of TDS
releascs on the structure of aquatic communities due to changes in the osmolarity of luke
water were not assessed. Currently, Snap Lake has low levels of TDS. As such, agualic
comunumiies are likely {o be dominated by those species that are tolerant ol osmotjc
stress (i.e., dealing with substantial inflows of low fonic strength water into their Lissues),
Increascs in the jonic strength of water in Snap Lake could favour a {ransition toward
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species that thrive at higher levels of dissolved ions and, as a result, alter the structure of
»

one or more aquatic communities (i.c., algac, /oop]aukton cte.). DCMI should be
cncouraged to undertake the analyses 11eedcd to more fully assess the potential effeets of JM’ ga >
TDS releases on Snap Lake, A S

9, Cumulative Effcets Assessment

Although DCMI has included a section in the BA report on cumulative effects

asscssmenl, it does not provide a basis for fully cvaluating the cffcets of the proposed ¢ e
Snap Lake diameond project nor the interactive effects between the project and other
anthropogenic activities that could jufluence aquatic reqourccs in the Lockhart River

Basin.

10.  Thermal Properties of North Pile

As a result of discussions at the technical session is clear that DCMI has not considered
thermal issues regarding the proposed North Pile sufficiently. Golder Associates
conceded that the thermal modeling of the North Pile had been conducted for logistical
rcasons, to preparc a management plan for deposition of the pasto and movement of
spigots, rather than for investigation of the freezing behavior of the North Pile.

Ouwr principal criticisms of the modeling conducted to date are: (1) the arbitrary
assignment of the geothermal flux, determined without reference to field conditions; 2)
the arbitrary assignment of n-factors, determined wilhout refercnce to the saturated state
of the Pilc or changing snow cover conditions over winter; and (3) the assignment of
thermal propertics, some of which arc elearly in error as published in the EA submission,
while the physical basis for others remains unavailable, Thesc concerns were expressed
at the sessions and were neither refuted nor discussed by DCMI. Tt becamc clcar {hat
DCMI has not conducted any laboratory tests to determine the freczing characteristics ol
the kimberlite paste. There are no test data on the unfrozen walor content characteristic
of the paste, the frost susceptibility of the paste, or the chemical behavior of pore water in
{he pastc upon freezing.

The output from the thermal modeling presented in the IRs indicates that considerable
scctions of the North Pile will be within a few tenths of a degree Celeius of 0°C. Given
that the simulations of the local ground thermal regime differ from field conditions by
3°C or so, the evidence from the modeling combined with the criticisms of the model, do
not allow a clear judgement regarding the thermal status of (he North Pile. Tn particular,
we cannot determine whether we should expect the Nor(h Pile to be frozen or thawed, and
if frozen, how long the [reezing may take.

The initial implications of this problem are: (1) the amount and timing of process water

drainage from he North Pile cannot be defined without determination of the [reering
conditions in the pile; and (2) the quality of the drained water cannot be evaluated without
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some assessment of cryoconcentralion rates to be expected in the pore wator.

Without a more thorough exploration of the (reezing regime, there arc potential problems
[or abandonment and reclamation in terms of the potential for hydrofractuning duc to
pore-water expulsion.

The following are requircd in order to continue our assessment of this aspeet of the
project.

L Unlrozen water content characleristic curves for the North Pile paste mixes,
determined by laboratory test.

=

1L Frost heave tests on the Notth Pile paste mixes to deteemine whether the paste is \ﬂ . '(, o
R . . . v
frost susceptible, or whether pore water is expelled during frcezing, i€ nEE" L
- T [
. . . . i A
I11. Results [rom revision of the thermal modeling, to incorporate: 0= e

(i) a field value of the geothermal gradient;
(if) 2 temporally sensitive assignment of n-factors;
(ii1) thermal properties which are recaleulated to include results from (1).

V. With the new thermal modecling, an assessment should be made of the rates of
cryoconceniration in the pore watcr of the North Pile, and the influence these may
have on the quality of water seeping from the Pilc.

Any revision in the thermal modeling will influence the assumptions used in predicting
waler quality that may cmanate from the North Pilc though oxidation and metal Jeachi ng.
For example, locating potentially acid gencrating metavolcanics al the base of the Notth
Pile may have a greater that anticipated influence on water quality should the North Pile
not freeze as rapidly as currently projected by DCML Thus, water quality predictions
should be revised in accordance with revised thermal modeling. There must also be an
analysis of how this seepage water might mix with lake water in the North arm of Snap
Lake and what the impact on water quality in this area will be.

11. Abandonment and Reclamation

Another outstanding issue is within the Abandonment and Reclamation (A&R)
component of the projoct. Resolution of the issuc has been sought through the IR process
and was [urther raised during the technical sessions, as well as identified during the Dec.
23, 2002 DCMT meeting. Without this information, there is a lack of confidence in
various aspects of DCMT’s proposed A&R methods and objectives for the Projcet.

This issuc is considered o be an BA issuc and not a regulatory issue, as itisnot a
function of the approval of an A&R plan, but a principle from which to base the
development of such a plan from. And whilc the finer clements of the A&R work can be
addressed thru the regulatory phase, preliminary discussions at the EA slage are essential
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to ensure that DCMI and regulators share common A&R gouls. ‘
AT
LY

We suggest that DCMI provide further detailed information, including the research and Lo
rationale for the components comprising A&R activities. While more defail in all A&R
areas is nceded disposal scenarios/options considered, associated costs, implications and
rationale for there use or rcjeclion are of particular concern. The type of information
requircment is also well articulated in Lines 567 to 572 of the Terms of Refercnce,

Ifyou have any questions concerning this lctter, pleasc contact Tamara Mamilton at (867) 669-
2616.

Sincerely, q ’O
TUT %%/

David Livingstone
Dircctor, Rencwable Resources and Environment

=

ce: Robin Johnstone, De Beers Canada Mining Ine.
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