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January 22, 2007 File: MV2005L2-0009

Mr. Mark Anderson, President

Diavik Diamond Mines Inc.

P.O. Box 2498, 5007-50 Avenue

YELLOWKNIFE NT X1A 2P8 FAX: (867) 669-9058

Dear Mr. Anderson:

AEMP Terms of Reference Directive

Please prepare an Aquatic Effects Monitoring Program (AEMP) in accordance with the
attached terms of reference by February 16, 2007. The terms of reference provide
DDMI the opportunity to prepare an AEMP that can be approved by the Board.

The terms of reference were prepared by the Board with input from DDM! and the other
parties. Some of the review comments addressed details within the AEMP itself, and
therefore could not be incorporated into the terms of reference (i.e., the level of detail
was too high). We encourage you to consider these comments during development of
the AEMP.

The Board is aware that DDMI has made commitments regarding the AEMP that do not
fall directly within the jurisdiction of the water licence. We hope that DDMI has been and
will continue to engage in a “parallel process” to ensure that commitments regarding
traditional knowledge, community involvement, and other aspects of the Environmental
Agreement are met, as well as any other DDMI commitments related o the AEMP. We
will accept an AEMP that addresses these commitments, provided you identify them as
such. Board approval of the AEMP will not constitute approval of components outside
our jurisdiction, and we will not accept review comments regarding these components.



If you have any questions, please contact Patty Ewaschuk at (867) 766-7463 or email
ewaschuk@wlwh.ca.

Sincerely,

. _ 3 i
; F i AF

Violet Camsell-Biondin
Interim Chair

Copied to: Diavik Dist List (fax)
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Final Terms of Reference for the Development of an Aguatic
Effects Monitoring Program for Diavik Diamond Mines Inc.

1. Background — Project Description and Water Licence
History

This is an introductory section to provide a description of the project in sufficient detaii that the reader
understands the layvout of the site, the development plans for the life of the mine and which summarizes
the key project and regulatory commitments and milestones. This section should also state the EA
conclusions and predictions relating to changes in the aquatic environment to Lac de Gras and list the
VECs identified during the EA process. This is intended to provide sufficient detail to appreciate the
interactions of the project with Lac de Gras and to document project activities and the source and
pathways for potential stresses on the lake. This site conceptual model will guide subsequent detailed
presentation of the ecology of Lac de Gras and sources, pathways and receptors of project-related
stressors to the lake. The background should also present a summary of other development projects in the
watershed.

2. Background - Integrated Description of the Lac de
Gras Aquatic Environment

This section will provide an understanding of the ecological characteristics and relationships within Lac
de Gras as learned from the pre-EA studies and selected studies done in the early years of mine operation,
As such, data are to be drawn from;

¢ Studies done to inform the Comprehensive Study Report and EA predictions (pre
1998).

» Studies done between the EA submission and the start of construction (1998-1999).

s Any studies done since 1999 that can be shown to be free of influence of mine
activity, which were completed as a Special Effect Study (SES) under the terms of
the first Water Licence or which can be used to assess variability in sampling.

The intent is not to provide an exhaustive and statistically driven analysis of all baseline data, but to
produce a functional and accurate description of the lake’s ecology — this will serve to guide future
interpretations of any changes in the lake, to assess significance, and help design the AEMP program to
tocus on key areas and functions in the lake system. This is consistent with the “characterization”
requirement of the federal EEM program (Chapter 3) and Requirement 4, Part K (also schedule 4, Item 2)
of the original Water License N7L2-1645.

(37301 1950805~ Eepts 07} 1 @ Gartner Lee



Final Terms of Reference for the Development of an Aguatic
Effects Monitoring Program for Diavik Diamond Mines Inc.

The AEMP should make use of maps, figures and photographs to illustrate study components,
relationships and concepts wherever appropriate.

2.1 Physical Environment

a)  Watershed and lake characteristics surface area, watershed area, shoreline length, other inflows and
their drainage areas.

b)  Littoral zone description — substrate characteristics and approximate extent based on bathymetry.

¢} Human activities in Lac de Gras watershed — description and mapping, (including mine
infrastructure and SNP sites).

d)  Describe and summarize the nature and spatial extent of effects from other development projects in
the watershed.

2.2 Climatie Summary

a)  Temperature, precipitation and wind as key foci. Annual, seasonal and monthly average values and
ranges.

2.3 Hydrologic Summary

a)  Inflow, evaporation, precipitation, outflow.
b)  Lake volume and flushing rate.

¢} Describe and map major inflows (i.e. Lac du Sauvage) and other tributary streams including timing
and volumes of inflows.

d)  Detailed and clear map of bathymetry,

€)  Discussion of lake currents using analyses done in EA stage.

2.4 Physical Limnology
a)  lce regime — onset and duration of ice cover — mean and range for 1998 — 2005,

b)  Thermal Regime - timing of turnover periods as determined from existing monitoring data. Stability
of thermocline during wind events.

{1 raft] S80S Cpts 073 2 E Gartner Les
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Final Terms of Reference for the Development of an Aquatic
Effects Monitoring Program for Diavik Diamond Mines Inc.

Oxygen Regime ~ summary of seasonal oxygen cycle at a variety of deep and shallow stations from
pre 2001 baseline data. Special focus on end of summer, pre-turnover and late winter under-ice
oxygen conditions,

Water clarity

Wind regime - describe areas of the lake where wind-induced resuspension of sediments should be
considered.

2.5 Baseline Water Quality — Description of Baseline Water

b)

Quality in Lac de Gras from 1998-2000 Data

Discussion of data quality, detection limits and derivation of database to focus on lowest detection
limits achieved in this pertod,

Characterization of water quality for open-water and under-ice conditions. Derivation and rationale
for data presentation. Provide written narrative and graphical presentation of data including sample
sizes and statistical summaries.

e Physical characterization — pH, alkalinity, conductivity, DOC, DIC, turbidity, TSS,
clarity

e  Major cations and anions

e Nutrient chemistry

¢ Trace metal chemistry including separation of dissolved and total metals

Special features — Lac de Gras in a regional context. Comparison of water quality of Lac de Gras
with other lakes in the Siave Geologic province and review of other regional lakes as potential
reference lakes. See, for example, Pienitz ef ol (1997a, 1997b} and Shortreed and Stockner, A
selection of references is attached.

2.6 Baseline Sediment Quality

a}

b)

Narrative description of sediments in Lac de Gras from deep area of lake — depth to bedrock, depth
and characteristics (grain size) of glacial deposits, depth of post-glacial deposits, sediment
accumulation rate. We expect that this information is available from drilling programs for the
original mine delineation and from geotechnical work done for dike construction. This is intended to
help assess sedimentation rates and to distinguish glacial from post-glacial deposition to guide
developtment of AEMP sediment sampling program.

Estimation of sedimentation rates.

(Lrafh 19:50805-F-rpts 67 3 E Gartner Lee
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d)

Final Terms of Reference for the Development of an Aquatic
Effects Monitoring Program for Diavik Diamond Mines Inc.

Surficial substrate characteristics — description and mapping of areas of known soft and hard
substrates (sediments vs. rock). This is intended to guide selection of sites for sampling sediment
quality and benthic invertebrates in the AEMP.

Sediment characteristics for post glacial sediments — LOL TOC and metals content, as these could
change as a result of the project.

Sediment characteristics for recent (<2em) sediments -~ LOI, TOC and metals content, as these
could change as a result of the project. Particle size distribution of sediments in upper 2-5cm.

2.7 Primary Producers

a)

b}

c)

d)

¢)

g)

h)

1
k)

Summary of all available data from analyzed samples from baseline and previous AEMP program
with consideration of the variance of the estimate and discussion of data quality.

Map of littoral aquatic vegetation species and density at East Island and the immediate adjacent
shorelines and other areas within the predicted zone of project influence.

Species list for phytoplankton, periphyton and aquatic macrophytes, from available data. Discussion
of relative roles of cach as primary producers in Lac de Gras.

Baseline chlorophyll a concentrations (1998-2000) at a variety of sites in the lake and information
on seasonality.

Relationship of chlorophyll “a” measurements to other commmunity metrics,

Summary of phosphorus/chlorophyll relationship for Lac de Gras (from study done by Gord
Macdonald and reviewed by David Schindler in 1998/1999).

Description of mid summer algal community composition by taxonomic group, dominant genera
and specics list.

Description of spatial and temporal variability in phytoplankton, and relationships with water depth
and other modifiers of composition as they pertain to the study design. Describe community
composition using literature review, indices of composition or relative abundances of key taxa or
major groups of taxa as is relevant to providing a robust assessment.

Evaluation of biomass of chlorophyll “a” as indicator of phytoplankton/periphyton community.
Evaluation of suitability of data for establishing baseline conditions.

Recommend minimum acceptable variation for indices of community composition and provide a
rationale.

(1ra0119/50805- FrptsiiT) 4 E Gartner Les



Final Terms of Reference for the Development of an Aquatic

2.8

a)

b)

g)

2.9

a)

b)

d)

¢)

{ L 15 SOR05-Lrpta 11T}

Effects Monitoring Program for Diavik Diamond Mines Inc.

Zooplankton Community

Summary of all available zooplankton data from analyzed samples from baseline and previous
AEMP program with consideration of the variance of the estimate and discussion of data guality.

Description of mid summer zooplankton community composition by taxonomic group, dominant
genera and species list.

Estimate of mid summer zooplankton biomass and size distribution with consideration of variance
of the estimate.

Evaluation of biomass as indicator of zooplankton community composition.

Discussion of the spatial and temporal variation in zooplankton community composition using
indices of composition or relative abundances of key taxa or major groups of taxa as is relevant to
providing a robust assessment. Describe relationships between measures of composition to physical
factors like water depth, ctc., as they pertain to developing the study design.

Evaluation of suitability of data for establishing baseline conditions.

Recommend minimum acceptable variation for indices of community composition and provide a
rattonale.

Benthic Invertebrate Community

Summary of all available data from analyzed samples from baseline and previous AEMP program
with consideration of the variance of the estimate and discussion of data quality.

Species list and community composition by major groups, dominant organisms and community
structure metrics.

Discussion of temporal/spatial variability, variance of sampling and effort required to characterize
community.

Discussion of depth and substrate affinity of major groups (relationships between community
composition and habitat characteristics) and how this influences distribution and sampling effort.

Establish relationships between community composition and habitat characteristics; community
structure metrics and temporal/spatial vanability,

Recommend minimum acceptable variation for indices of community composition and provide a
rationale.

E Gariner Les
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Final Terms of Reference for the Development of an Aquatic
Effects Monitoring Program for Diavik Diamond Mines Inc.

2.10 Fish Community

a)  Documentation of species recorded in Las de Gras and discussion of their life history & ecology —
spawning times in Lac de Gras, hatching period, swim up etc.

b)  Age/size relationships for major fish species (lake trout/whitefish/grayling), and for any proposed
“sentinel” indicators {e.g., sculpin).

¢}  Presentation of habitat mapping.
d)  Spawning areas,
¢)  Feeding relationships of major fish species and stomach content analysis,

f}  Summary of historical and existing information on the use of the Lac de Gras fishery for sustenance,
commercial and recreational purposes,

g)  Summary of historical and existing information on contaminants in fish flesh (and invertebrates if
available) and moisture and lipid data; as it pertains to the consumption of fish by people and
wildlife and establishing baseline conditions.

2.11 Integration

a)  Summary of Lac de Gras in a regional context — comparison with other lakes,

b)  Integration sufficient to describe the ecological characteristics and relationships within Lac de Gras
and produce a functional and accurate description of the lake’s ecology.

c}  Discussion of how physical, chemical and biological characteristics of the lake interact.
d}  Discussion of the adequacy of the baseline data to inform the AEMP.

e}  Presentation of data or information gaps.

f)  Discussion of key elements of lake’s expected sensitivities.

g) A map showing key features of baseline conditions, mine components, any sampling locations
referenced and SNP sites.

h)  An overview of the lake over the past 200 years of human habitation as informed by TK. Does the
monitored bascline reflect the historical context of the lake and its users?

i} A brief discussion relating expected response of baseline conditions to climate change.

J} A graphic illustrating the food web of Lac de Gras, including linkages to wildlife.

(101 1/50805-Lp1s/07) 6 ﬂ Gartner Lee



Final Terms of Reference for the Development of an Aquatic
Effects Monitoring Program for Diavik Diamond Mines Inc.

3. Background — Previous Studies

The revised AEMP will provide a new approach for monitoring project related effects on Lac de Gras.
Nevertheless, numerous useful studies were completed over the term of the first water licence and the
results of these should be used to guide development of the new AEMP and to prevent duplication of
effort. The revised AEMP should present the results and conclusions of these studies at the outset and
build on them as necessary to integrate them into the revised AEMP program.

3.1 Special Effects Studies

Clear and complete summary of Special Effects Studies completed under the first WL (Part K, Section 71)
with a summary of any deficiencies, the key results and conclusions and how these will be applied to
development of the new AEMP.

Clear and complete summary of Special Effects Studies that were not completed under the first WL. This
section shouid also provide the rationale for why some of these studies were not done and present plans
for any follow-up studies (i.e., additional plume delineation) or repeat studies (i.c.A418 or A21 dredging
study).

Effluent plume delineation (K71, ii}:

a)  Effluent toxicity characterization (K7, 1, iii).

b)  Nutrient input validation (K7, 1, iv).

¢)  Al54 dike dredging and sedimentation study (K71, v}.
d)  Evaluation of contaminant loading (K7, 1, vi).

e} Dvaluation of eutrophication monitoring tools — (see also Section 5.0, below). The benefits of
conducting the SES to evaluate monitoring tools at this stage of mine development should be
evaluated against design of a comprehensive monitoring program that can be implemented in 2007,
without the need for the special study (SES K7 vii) of “Eutrophication Monitoring Tools”. A
technically sound and properly done AEMP could preclude the need for SES K7 vii for “cvaluation
of effects of nutrient release on algal, benthos and zooplankton communities and trophic status of
Lac de Gras.”

{rat} 19730805 Fapts/ D7) 7 % Gartner Lee



Final Terms of Reference for the Development of an Aquatic
Effects Monitoring Program for Diavik Diamond Mines Inc.

3.2 Fisheries Authorization Studies

Clear and complete summary of Fisheries Authorization Studies done under the first WL with a summary
of the key results and conclusions and how these will be applied to development of the new AEMP. This
section should also provide plans for any follow-up or repeat studies,

a}  Insitu metal and explosives leaching from dikes (K71, i),

b}  Site-specific evaluation of impacts of cadmium on water of Lac de Gras (K71, viii).
¢} Egg hatching studies.

d}  Fish contaminant uptake.

¢} Others.

3.3 Monitoring Studies

Clear and complete summary of other monitoring done during the tenure of the first WL with a summary
of the key results and conclusions and how these will be applied to development of the new AEMP,
i.e. Dust (snow} deposition study (K.7,k})

3.4 SNP Synthesis ~Source Volumes, Concentrations and Loads

The AEMP should be guided by a clear understanding of the contaminants of concern entering Lac de
Gras. Although the AEMP is to assess project-related effects, discharge of mine effluent through the
diffuser (SNP site 1645-18) represents a significant source of stressors to the lake. Therefore, the AEMP
will include a discussion of key SNP resuits obtained for the final effluent and the three sites sampled to
delineate the initial mixing zone (SNP 1645-19) during the first years of mine operation. The initial
mixing zone is defined for this purpose as the volume of the lake within the three sites making up SNP
site 1645-19 and the intent is to summarize water quality at each of these sites to document water quality
at the edge of the mixing zone.

The Terms of Reference recommends that DDMI evaluate 8 key water quality parameters. This is
intended as guidance only and to avoid doing this work for all parameters measured as part of the SNP at
this site, if that is not necessary. DDMI are to review monitored parameters, select the key parameters and
provide a rationale for each.

a)  Present total volumes of effluent discharged each year during the ice-free season and the period of
ice cover.

b)  Select the 8 key parameters and summarize concentrations and loads discharged during ice-free and
ice cover seasons,

¢)  Present statistical summaries of concentrations of each of these parameters observed at the edge of
the initial mixing zone during the ice-free and ice cover seasons.

(1rafl} 19/50805- Frpts 7} 8 E Gartner Lee



Final Terms of Reference for the Development of an Aguatic
Effects Monitoring Program for Diavik Diamond Mines fnc.

The AEMP should also summarize and compare volumes, timing, concentrations and loads for all
parameters discharged at concentrations exceeding CCME guidelines (plus phosphorus, nitrogen species
and TSS) at all other SNP sites that discharge to Lac de Gras and any sources of seepage or runoff. This
presentation should also include loadings from dust deposition. This will provide a relevant comparison
of the relative contribution of the various sources in one location in the AEMP document.

The AEMP should provide specific emphasis on sources, pathways and fate of ammonia in Lac de Gras.

4. AEMP Study Design

In all cases, there is a body of technical literature that can guide DDMI in developing the AEMP. We
have provided several specific references here. Other references are given in the TliCho review of the
draft Terms of Reference, Section 4.0 of January 11, 2007 correspondence from Macdonald
Environmental Sciences Ltd.

4.1 Valued Ecosystem Components

Document the key findings of the Environmental Assessment Process pertaining to Lac de Gras. Include a
discussion of Valued Ecosystem Components identified during this process and the predicted residual
impacts to each after mitigation. It is noted that Traditional Knowledge informed the selection of VECs
during the EA process.

4.2 Project Description — Sources, Pathways and Receptors

To focus on an claboration of sources pathways and receptors and integration into a conceptual site model
for project related effects on the aquatic environment on Lac de Gras.

a)  Describe each project activity with a pathway to Lac de Gras:
1. Effluent diftuser

Other SNP discharges to the lake

Dike construction

Snew monitoring for dust deposition

Metals leaching from dikes

o e

Any others — Le. groundwater seepage or other preferential pathway
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