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POTENTIAL EFFECTS TO NAVIGATION ASSOCIATED WITH THE PROPOSED GAHCHO KUE PROJECT
DEVELOPMENT — INFORMATION REQUIREMENTS FOR A NAVIGABLE WATERS ASSESSMENT

1.0 INTRODUCTION

This technical memorandum (memo) provides information that is necessary to complete a Navigable Waters
assessment, as outlined in the Transport Canada Round 2 Information Requests TC-1 and TC-2. More
specifically, this memo provides Transport Canada with information, as outlined in the guidance document
provided by Transport Canada to De Beers on June 21, 2012, which includes:

i)  navigational use in the affected area;
i) likely effects to navigable waterbodies that relate to navigation;
iii) project elements that may not affect waterbodies but may affect navigational use;

iv) concerns of the public and aboriginal groups related to Transport Canada's potential Navigable Water
Protection Act approvals and an indication of any measures taken to address these concerns;

v) projected impacts to navigation considering i), ii), iii) and iv); and

vi) cumulative effects to navigation of the Gahcho Kué Project in combination with impacts of other
developments that have happened in the past, are currently happening or are reasonably foreseeable.

This information is provided in the following sections.

2.0 CURRENT NAVIGATIONAL USE

De Beers has engaged aboriginal communities on several occasions prior to submitting the December 2010 EIS
(De Beers 2010, Section 4) to discuss the potential impacts and concerns of the proposed Gahcho Kué Project
(Project). During these meetings, De Beers presented the project description, including the dewatering plans for
Kennady Lake, as well as describing changes to the downstream environment. In addition, De Beers submitted
an update to the community engagement on the MVEIRB Public Registry on June 14, 2012 within a document
entitled, “Community Engagement Update Report (May 2012)". The aboriginal communities all indicated that the
Project area occurs within their traditional territory.
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In August-September 2012, representatives from Aboriginal communities attended site workshops at the Project
site, which included a boat tour of Kennady Lake and an aerial tour of Kennady Lake and the downstream
watersheds. During these workshops, De Beers was informed by community members, specifically members
from tutsel K’e Dene First Nation (LKDFN) and Yellowknives Dene First Nation (YKDFN), that in the past
Kennady Lake was an area they would travel in the winter to hunt caribou and trap; it was also indicated that on
several trips, nets were set to collect fish in the winter for their dog teams. There was also mention of a recent
trip by YKDFN members to the Kennady Lake Exploration Camp. Based on the discussions to date, it would
appear that there were more traditional land use activities that were undertaken in the vicinity of Kennady Lake
in the past; there did not appear to be frequent use of the area in recent time. De Beers has provided funding to
support a number of traditional knowledge studies with communities, such that the information relating to past
and current navigation use of Kennady Lake can be validated, and have encouraged communities to complete
and share information on the MVEIRB Public Registry. There is currently one traditional land use study entitled,
“Tlicho Knowledge for De Beers Canada proposed Gahcho Kué Diamond Project (March 2012)”, which is
available on the MVEIRB Public registry.

In addition to ongoing discussions with the Aboriginal communities, De Beers also discussed use of the areas
and potential concerns with Mr. Dave Olesen, who is an East Arm Great Slave Lake resident (September 6,
2012). The purpose of the conversation was to determine to what extent Kennady Lake was utilized by Mr.
Olesen and his family. Mr. Olesen indicated that he had not spent any time on Kennady Lake, either canoeing in
the summer, or by dog team in the winter, and it wasn’t until he did work in the area with his float plane did he
visit the lake. Mr. Olesen did state that he visits lakes that are part of the Hoarfrost River system, which is in a
separate, but adjacent, watershed to Kennady Lake. These include Cook Lake and Walmsley Lake and several
unnamed lakes. Certain lakes in the lower Hoarfrost system are used for domestic fish netting, in order to feed
the dogs. As for other uses in the area, Dave mentioned that Louis Drybones has previously used a portage
route up Bedford Creek to Goodspeed Lake, which is located south and west of Kennady Lake. There was a
cabin there in the past but, according to Mr. Olesen, has since gone to ruin.

3.0 LIKELY EFFECTS ON NAVIGATION

Effects on navigation due to works associated with the proposed Gahcho Kué Project (Project) were addressed
in the technical memo, titled ‘Anticipated Works for the Proposed Gahcho Kué Project and the Navigable Waters
Protection Act’ (Golder 2012), which was submitted to the Mackenzie Valley Review Board public registry on
October 2, 2012. This memo provided Transport Canada with a list of all works for the proposed Project that De
Beers Canada Inc. (De Beers) anticipates will need to be assessed and evaluated for approval under the
Navigable Waters Protection Act, or will interest Transport Canada's Navigable Waters Protection Program, and
included dewatering, dyke construction, rock pile, tailings and pit developments in the mine or Project controlled
area.

This section focuses on potential effects on downstream and adjacent waterbodies because of changes in flow
regime due to the Project. These include:

m discharges to Lake N11 and Kennady Lake Area 8 during dewatering of Kennady Lake Areas 2 to 7, during
construction;

m diversions of runoff from Kennady Lake tributary watersheds B, D and E to Lake N14 during operation;
m reductions in flow to Kennady Lake Area 8 during operation and closure; and

m diversions from Lake N11 during refilling of Kennady Lake Areas 3 to 7, during closure.
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During the post-closure phase of the Project, flow regimes of downstream and adjacent waterbodies will be
similar to pre-development.

Downstream waterbodies from Kennady Lake Area 8 to Lake L1 are shown in Figure 1, and downstream
waterbodies in the downstream M watershed and adjacent N watershed are shown in Figure 2.

The assessment of likely effects on navigation downstream of the Kennady Lake Controlled Area, including
Kennady Lake Area 8, and Lakes L3, L2, L1c, L1b, L1a, M4, M3, M2, M1 and 410, is presented in Section 3.2.
The assessment of likely effects on navigation in adjacent watersheds, including Lakes N14, N17, N16, N15,
N11 and N1, is presented in Section 3.3. These two flow paths meet at Lake 410, beyond which effects on flows
and water levels are expected to be small.

The discussion of each waterbody addresses lake and outlet channel physical characteristics and changes due
to Project activities. Photographs of lake outlet channels are also provided. Changes to representative flow
parameters, and associated lake water levels, are provided for selected reaches of each flow path.

3.1 Kennady Lake Watershed

Changes within the Kennady Lake watershed were addressed in Golder (2012).
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3.2 Lakes Downstream of Kennady Lake Controlled Area

The drainage system downstream of Kennady Lake from its outlet at Kennady Lake Area 8 to Lake 410 consists
of a sequence of lakes with relatively short connection channels. Kennady Lake Area 8 drains into the L
watershed, which then drains into the M watershed, which drains into Lake 410. The L and M watersheds are
also subdivided into smaller sub-watersheds. Lakes were assigned identifying numbers in sequence starting at
the downstream end of each watershed and proceeding upstream (e.g., Lake M1 is the most downstream lake in
watershed M). In some cases a tertiary lower case letter was added to the lake name to allow separate
designations of portions of a single lake separated by a narrows, or by a short, wide channel section.

Changes due to the Project

m Construction: Kennady Lake Area 8 will be closed-circuited from the remainder of Kennady Lake, starting
during construction. It will receive dewatering discharges for one year during construction, which will
decrease flood flows and water levels, but increase flows and water levels during the post-freshet period.
For the remainder of construction, flows and water levels will be reduced, due to loss of the upstream
tributary area and the use of the area for Project potable water supply. This will be partially mitigated by
diversion of the A watershed to Kennady Lake Area 8, via Lake J1.

m Operations: Flows and water levels will be reduced, due to loss of the upstream tributary area and the use
of the area for Project potable water supply. This will be partially mitigated by diversion of the A watershed
to Kennady Lake Area 8, via Lake J1.

m Closure: Flows and water levels will be reduced, due to loss of the upstream tributary area and the use of
the area for Project potable water supply. This will be partially mitigated by diversion of the A watershed to
Kennady Lake Area 8, via Lake J1.

m Post-Closure: Flows and water levels will be similar to baseline, with small changes due to changes to
land and lake areas in the upstream watershed.

Changes will in general be greatest at the most upstream lake in this flow path (Kennady Lake Area 8) and
become muted with downstream distance to the most downstream lake (Lake M1). Lake 410 will be affected by
changes to flows at Kennady Lake Area 8 as well as by changes in flows within the N watershed. Figures and
tables extracted from the 2011 EIS Update (De Beers 2011), showing these changes, are reproduced in
Appendix A.
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3.21

Lake and Outlet Description

Kennady Lake Area 8

Kennady Lake Area 8 is located immediately downstream of Dyke A, and discharges to Lake L3. The physical
characteristics of the lake and outlet are shown in Table 1. The lake location is shown on Figure 1 and

photographs of the outlet are provided in Table 2.

Table 1: Kennady Lake Area 8 and Outlet - Physical Characteristics
Parameter Value Source

Surface Area 1.43 km? EIS Annex H, Appendix H.IV, Table H.IV-2

Lake Maximum Depth 102m Round 1 Information Request Response GKP 14, Table GKP 14-1
(De Beers 2012)

Bathymetry yes EIS Annex H, Figure H5.9-1

Channel Length 100 m EIS Annex H, Table H6.3-3

Elevation Drop 0.140 m EIS Annex H, Table H6.3-3

Channel Slope 0.0014 m/m Derived
Outlet Channel - -

Bed Material Cobble/Boulder Visual

Bankfull Width 220m Field measurements August 2007

Bankfull Depth 0.60 m Field measurements August 2007

Source: 2010 EIS (De Beers 2010).
Notes:  km?= square kilometre; m = metre; m/m = metre per metre.

Effects Summary

The figures and tables in Appendix A show that baseline lake water levels vary by approximately 0.4 m from the
median October level to the 100-year flood level. The most extreme change anticipated during construction
(dewatering) is an increase in lake water level of 0.30 m during the late summer low flow period and the most
extreme change anticipated during operations and closure is a decrease in lake water level of 0.16 m during the
early summer high flow period. These changes do not exceed natural flood water levels and are only slightly
lower (by approximately 0.1 m) than drought water levels. This is unlikely to affect navigation on Kennady Lake
Area 8.

The Kennady Lake Area 8 outlet channel is shallow and bouldery, with many mid-channel rocks exceeding the
channel bankfull elevation. Effects on channel depths are likely to be similar to changes in lake water surface
elevations, and given the nature of the channel, are unlikely to significantly affect navigation.
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Table 2:  Photographs of Kennady Lake Area 8 Outlet Channel

Kennady Lake Area 8 Outlet, Panoramic View Upstream — Sep 2007

Kennady Lake Area 8 Outlet, Panoramic View Downstream — Sep 2007

Kennady Lake Area 8 Outlet, View Downstream — Jul 2011 Kennady Lake Area 8 Outlet, View Upstream — Aug 2011

(' Golder
Associates




Veronica Chisholm 11-1365-0012/DCN-105
De Beers Canada Inc. October 4, 2012

3.2.2 Lake L3

Lake and Outlet Description

Lake L3 is located immediately downstream of Kennady Lake, and discharges to Lake L2. The physical
characteristics of the lake and outlet are shown in Table 3. The lake location is shown on Figure 1 and
photographs of the outlet are provided in Table 4.

Table 3: Lake L3 and Outlet- Physical Characteristics

Parameter Value Source

Surface Area 0.049 km? EIS Annex H, Table H6.3-2

Lake Maximum Depth 1.0m EIS Annex J, Table J4.1-2
Bathymetry yes EIS Addendum HH, Figure HH.III-8
Channel Length 463 m EIS Annex H, Table H6.3-3
Elevation Drop 1.360 m EIS Annex H, Table H6.3-3
Channel Slope 0.003 m/m Derived

Outlet Channel B ) Boulders 200-1000 | EIS Annex H, Section H6.3.4

ed Material mm dia.

Bankfull Width 13.0m Field measurements August 2007
Bankfull Depth 0.40m Field measurements August 2007

Source: 2010 EIS (De Beers 2010).
Notes:  km?= square kilometre; m = metre; m/m = metre per metre; mm dia. = millimetre diameter.

Effects Summary

Hydrological model results for Lake L3 are not provided in Appendix A, but changes to flows are similar to those
for Kennady Lake Area 8. Given the outlet channel characteristics, lake water levels will not exceed natural flood
water levels during dewatering and will be only slightly lower during operations and closure. This is unlikely to
affect navigation on Lake L3.

The Lake L3 outlet channel is shallow and bouldery, with many mid-channel rocks exceeding the channel
bankfull elevation. Effects on channel depths are likely to be similar to changes in lake water surface elevations,
and given the nature of the channel, are unlikely to significantly affect navigation.
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Table 4: Photos of Lake L3 Outlet

Lake L3 outlet, View Downstream-2007 Lake L3 outlet, View Downstream- July 2012

Lake L3 Outlet, Panoramic View Upstream — Sept 2007
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Lake L3 Outlet, Panoramic View Downstream - Sept 2007

Lake L3 Outlet, View Downstream - 2007 Lake L3 Outlet, July 2012
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3.2.3 Lake L2

Lake L2 is located immediately downstream of Lake L3, and discharges to Lake L1c. The physical
characteristics of the lake and outlet are shown in Table 5. The lake location is shown on Figure 1 and
photographs of the outlet are provided in Table 6.

Table 5:  Lake L2 and Outlet- Physical Characteristics
Parameter Value Source

Surface Area 0.126 km® EIS Annex H, Table H6.3-2

Lake Maximum Depth 3.4m EIS Annex J, Table J4.1-2
Bathymetry yes EIS Addendum HH, Figure HH.III-7
Channel Length 300 m EIS Annex H, Table H6.3-3
Elevation Drop 1.640 m EIS Annex H, Table H6.3-3
Channel Slope 0.005 m/m Derived

Outlet Channel B ) Boulder 200-1000 | EIS Annex H, Section H6.3.4

ed Material mm dia.

Bankfull Width 427 m Field measurements August 2007
Bankfull Depth 0.52m Field measurements August 2007

Source: 2010 EIS (De Beers 2010).
Notes:  km?= square kilometre; m = metre; m/m = metre per metre; mm dia. = millimetre diameter.

Effects Summary

Hydrological model results for Lake L2 are not provided in Appendix A, but changes to flows are similar to those
for Kennady Lake Area 8. Given the outlet channel characteristics, lake water levels will not exceed natural flood
water levels during dewatering and will be only slightly lower during operations and closure. This is unlikely to
affect navigation on Lake L2.

The Lake L2 outlet channel is shallow and bouldery, with many mid-channel rocks exceeding the channel
bankfull elevation. Effects on channel depths are likely to be similar to changes in lake water surface elevations,
and given the nature of the channel, are unlikely to significantly affect navigation.
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Table 6:  Photographs of Lake L2 Outlet Channel

Lake L2 Outlet, Panoramic View Upstream- Sept 2007

"

Lake L2 Outlet, View facing Upstream- 2007
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3.24 Lake L1c

Lake L1c is actually a large pool in the outlet channel of a larger lake, and was assigned a lake designation to
facilitate discussion of aquatic resources. Lake L1c is located immediately downstream of Lake L2, and
discharges to Lake L1b. The physical characteristics of the lake and outlet are shown in Table 7. The lake
location is shown on Figure 1 and photographs of the outlet are provided in Table 8.

Table 7:  Lake L1c and Outlet- Physical Characteristics
Parameter Value Source

Surface Area 0.005 km? EIS Annex J, Table J4.1-2
Lake Maximum Depth - Not available

Bathymetry no Not available

Channel Length 94 m EIS Annex J, Table J4.1-5

Elevation Drop 0.5m Derived

Channel Slope 0.005 m/m EIS Annex J, Table J4.1-5
Outlet Channel - -

Bed Material Boulder Visual

Bankfull Width Not measured Not available

Bankfull Depth Not measured Not available

Source:
Notes:

2010 EIS (De Beers 2010).
km? = square kilometre; m = metre; m/m = metre per metre.

Effects Summary

Hydrological model results for Lake L1c are not provided in Appendix A, but changes to flows are similar to those
for Kennady Lake Area 8. Given the outlet channel characteristics, lake water levels will not exceed natural flood
water levels during dewatering and will be only slightly lower during operations and closure. This is unlikely to
affect navigation on Lake L1c.

The Lake L1c outlet channel is shallow and bouldery, with many mid-channel rocks exceeding the channel
bankfull elevation. Effects on channel depths are likely to be similar to changes in lake water surface elevations,
and given the nature of the channel, are unlikely to significantly affect navigation.
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Table 8: Photographs of Lake L1c Outlet Channel

Lake L1c Outlet, Panoramic View Downstream - Sept 2007

Lake L1C Outlet, Upstream View- July 2011 Lake L1C Outlet, Downstream View- July 2011
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3.25 Lake L1b

Lake L1b is located immediately downstream of Lake L1c, and discharges to Lake L1a. The physical
characteristics of the lake and outlet are shown in Table 9. The lake location is shown on Figure 1 and
photographs of the outlet are provided in Table 10.

Table 9:  Lake L1b and Outlet- Physical Characteristics

Parameter Value Source

Surface Area 0.061 km® EIS Annex H, Table H6.3-2

Lake Maximum Depth 1.8 m EIS Annex J, Table J4.1-2
Bathymetry no Not available
Channel Length 85 m EIS Annex H, Table H6.3-3
Elevation Drop 0.655 m EIS Annex H, Table H6.3-3
Channel Slope 0.008 m/m Derived

Qutlet Channel - - -
Bed Material Boulder 200-1000 mm dia. EIS Annex H, Section H6.3.4
Bankfull Width Braided Field measurements August 2007
Bankfull Depth 0.43m Field measurements August 2007

Source: 2010 EIS (De Beers 2010).
Notes:  km?= square kilometre; m = metre; m/m = metre per metre.

Effects Summary

Hydrological model results for Lake L1b are not provided in Appendix A, but changes to flows are similar to
those for Kennady Lake Area 8. Given the outlet channel characteristics, lake water levels will not exceed
natural flood water levels during dewatering and will be only slightly lower during operations and closure. This is
unlikely to affect navigation on Lake L1b.

The Lake L1b outlet channel is shallow and bouldery, with many mid-channel rocks exceeding the channel
bankfull elevation. Effects on channel depths are likely to be similar to changes in lake water surface elevations,
and given the nature of the channel, are unlikely to significantly affect navigation.
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Table 10: Photographs of Lake L1b Outlet Channel

Lake L1b Outlet, Flow from Right to Left- July 2012 Lake L1b Outlet, Flow from Right to Left- July 2012

Lake L1b Outlet, Panoramic View Upstream- Sept 2007

=
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Lake L1b Outlet, Downstream facing View- Sept 2007 Lake L1b Outlet, Downstream Facing View- July 2011
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3.2.6 Lake L1a

Lake L1a is located immediately downstream of Lake L1b, and discharges to Lake M4. The physical
characteristics of the lake and outlet are shown in Table 1. The lake location is shown on Figure 1 and
photographs of the outlet are provided in Table 12.

Table 11: Lake Lla and Outlet- Physical Characteristics
Parameter Value Source

Surface Area 0.043 km® EIS Annex H, Table H6.3-2

Lake Maximum Depth 1.2m EIS Annex J, Table J4.1-2
Bathymetry no Not available
Channel Length 346 m EIS Annex H, Table H6.3-3
Elevation Drop 4.408 m EIS Annex H, Table H6.3-3
Channel Slope 0.013 m/m EIS Annex J, Table J4.1-5

Outlet Channel - - -
Bed Material Boulder 200-1000 mm dia. EIS Annex H, Section H6.3.4
Bankfull Width Braided Field measurements August 2007
Bankfull Depth 0.57m Field measurements August 2007

Source: 2010 EIS (De Beers 2010).
Notes:  km?= square kilometre; m = metre; m/m = metre per metre; mm dia. = millimetre diameter.

Effects Summary

The figures and tables in Appendix A show that baseline lake water levels vary by approximately 0.43 m from the
median October level to the 100-year flood level. The most extreme change anticipated during construction
(dewatering) is an increase in lake water level of 0.18 m during the late summer low flow period and the most
extreme change anticipated during operations and closure is a decrease in lake water level of 0.18 m during the
early summer high flow period. These changes do not exceed natural flood water levels and are only slightly
lower (by approximately 0.1 m) than drought water levels. This is unlikely to affect navigation on Lake L1a.

The Lake L1a outlet channel is braided, shallow and bouldery, with many mid-channel rocks exceeding the
channel bankfull elevation. Effects on channel depths are likely to be similar to changes in lake water surface
elevations, and given the nature of the channel, are unlikely to significantly affect navigation.
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Table 12: Photographs of Lake L1a Outlet Channel

Lake L1a Outlet, Upstream Facing View- July 2012 Lake L1a Outlet, Flow from Right to Left-July 2012

Lake L1a Outlet, Panoramic View Upstream-Sept 2007

Lake L1a Outlet, Panoramic View Downstream-Sept 2007
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Lake L1a Outlet, Downstream Facing View- Sept 2007 Lake L1a Outlet, Downstream Facing View- 2007
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3.2.7 Lake M4

Lake M4 is located immediately downstream of Lake L1a, and discharges to Lake MS3. The physical
characteristics of the lake and outlet are shown in Table 13. The lake location is shown on Figure 2 and
photographs of the outlet are provided in Table 14.

Table 13: Lake M4 and Outlet- Physical Characteristics
Parameter Value Source
Surface Area 0.806 km? EIS Annex H, Table H6.3-2
Lake Maximum Depth 13.0 m EIS Annex J, Table J4.1-2

Bathymetry yes EIS Addendum HH, Figure HH.III-18

Channel Length 305 m EIS Annex H, Table H6.3-3

Elevation Drop 0.916 m EIS Annex H, Table H6.3-3

Channel Slope 0.003 m/m Derived

Qutlet Channel

Bed Material

Boulder 200-1000 mm dia.

EIS Annex H, Section H6.3.4

Bankfull Width

10.0 m

Field measurements September 2007

Bankfull Depth

0.45m

Field measurements September 2007

Source:
Notes:

Effects Summary

2010 EIS (De Beers 2010).
km? = square kilometre; m = metre; m/m = metre per metre; mm dia. = millimetre diameter.

Hydrological model results for Lake L1b are not provided in Appendix A, but changes to flows are similar to
those for Lake L1a. Given the outlet channel characteristics, lake water levels will not exceed natural flood water
levels during dewatering and will be only slightly lower during operations and closure. This is unlikely to affect
navigation on Lake M4.

The Lake M4 outlet channel is braided, shallow and bouldery, with many mid-channel rocks exceeding the
channel bankfull elevation. Effects on channel depths are likely to be similar to changes in lake water surface
elevations, and given the nature of the channel, are unlikely to significantly affect navigation.
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Table 14: Photographs of Lake M4 Outlet Channel

Lake M4 Outlet, Downstream Facing View-2007

T

Lake M4 Outlet, Flow from Right to Left- July 2012

Lake M4 Outlet, Downstream Facing View- Sept 2007
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3.2.8 Lake M3

Lake M3 is located immediately downstream of Lake M4, and discharges to Lake M2. The physical
characteristics of the lake and outlet are shown in Table 15. The lake location is shown on Figure 2 and
photographs of the outlet are provided in Table 16.

Table 15: Lake M3 and Outlet- Physical Characteristics

Parameter Value Source
Surface Area 0.910 km? EIS Annex H, Table H6.3-2
Lake Maximum Depth 7.5m EIS Annex J, Table J4.1-2
Bathymetry yes EIS Addendum HH, Figure HH.III-17
Channel Length 101 m EIS Annex J, Table J4.1-5
Elevation Drop 0.10 Derived
Channel Slope 0.001 m/m EIS Annex J, Table J4.1-5

Qutlet Channel -
Bed Material

Boulder 200-1000 mm dia.

EIS Annex H, Section H6.3.4

Bankfull Width

Braided

Field measurements September 2007

Bankfull Depth

0.70 m

Field measurements September 2007

Source: 2010 EIS (De Beers 2010).

Notes:  km?= square kilometre; m = metre; m/m = metre per metre; mm dia

Effects Summary

. = millimetre diameter.

Hydrological model results for Lake M3 are not provided in Appendix A, but changes to flows are similar to those
for Lake L1a. Given the outlet channel characteristics, lake water levels will not exceed natural flood water levels
during dewatering and will be only slightly lower during operations and closure. This is unlikely to affect

navigation on Lake M3.

The Lake M3 outlet channel is braided, shallow and bouldery, with many mid-channel rocks exceeding the
channel bankfull elevation. Effects on channel depths are likely to be similar to changes in lake water surface
elevations, and given the nature of the channel, are unlikely to significantly affect navigation.
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Table 16: Photographs of Lake M3 Outlet Channel

M3 QOutlet, Downstream Facing View-Sept 2007

Lake M3 Outlet, Upstream Facing View-2007
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3.29 Lake M2

Lake M2 is located immediately downstream of Lake M3, and discharges to Lake M1. The physical
characteristics of the lake and outlet are shown in Table 17. The lake location is shown on Figure 2 and
photographs of the outlet are provided in Table 18.

Table 17: Lake M2 and Outlet- Physical Characteristics

Parameter Value Source
Surface Area 0.321 km® EIS Annex H, Table H6.3-2
Lake Maximum Depth 57m EIS Annex J, Table J4.1-2
Bathymetry yes EIS Addendum HH, Figure HH.III-16
Channel Length 211 m EIS Annex H, Table H6.3-3
Elevation Drop 0.555 m EIS Annex H, Table H6.3-3
Channel Slope 0.003 m/m Derived

Qutlet Channel

Bed Material

Boulder 200-1000 mm dia.

EIS Annex H, Section H6.3.4

Bankfull Width

22.0 m (2 channels)

Field measurements September 2007

Bankfull Depth

0.63 m

Field measurements September 2007

Source: 2010 EIS (De Beers 2010).
Notes:  km?= square kilometre; m = metre; m/m = metre per metre; mm dia. = millimetre diameter.

Effects Summary

Hydrological model results for Lake M2 are not provided in Appendix A, but changes to flows are similar to those
for Lake L1a. Given the outlet channel characteristics, lake water levels will not exceed natural flood water levels
during dewatering and will be only slightly lower during operations and closure. This is unlikely to affect
navigation on Lake M2.

The Lake M2 outlet channel is braided, shallow and bouldery, with many mid-channel rocks exceeding the
channel bankfull elevation. Effects on channel depths are likely to be similar to changes in lake water surface
elevations, and given the nature of the channel, are unlikely to significantly affect navigation.
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Table 18: Photographs of Lake M2 Outlet Channel

-

——

_A

—

Lake M2 Outlet, Upstream Facing View- Sept 2007

Lake M2 Outlet, Upstream View in Left Channel-2007

Lake M2 Outlet, Downstream View in Left Channel-2007

Lake M2 Outlet, Upstream View in Right Channel- 2007

Lake M2 Outlet, Downstream View in Right Channel-2007
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3.2.10 Lake M1

Lake M1 is located immediately downstream of Lake M2,
characteristics of the lake and outlet are shown in Table 19.

photographs of the outlet are provided in Table 20.

Table 19: Lake M1 and Outlet- Physical Characteristics

and discharges to Lake 410. The physical
The lake location is shown on Figure 2 and

Parameter Value Source
Surface Area 0.110 km? EIS Annex H, Table H6.3-2
Lake Maximum Depth 1.9m EIS Annex J, Table J4.1-2
Bathymetry no Not available
Channel Length 237 m EIS Annex H, Table H6.3-3
Elevation Drop 0.283 m EIS Annex H, Table H6.3-3
Channel Slope 0.001 m/m Derived

Outlet Channel -
Bed Material

Boulder 200-1000 mm dia.

EIS Annex H, Section H6.3.4

Bankfull Width

220m

Field measurements September 2007

Bankfull Depth

0.52 m

Field measurements September 2007

Source: 2010 EIS (De Beers 2010).

Notes:  km?= square kilometre; m = metre; m/m = metre per metre; mm dia. = millimetre diameter.

Effects Summary

The figures and tables in Appendix A show that baseline lake water levels vary by approximately 0.72 m from the
median October level to the 100-year flood level. The most extreme change anticipated during construction
(dewatering) is an increase in lake water level of 0.23 m during the late summer low flow period and the most
extreme change anticipated during operations and closure is a decrease in lake water level of 0.16 m during the
early summer high flow period. These changes do not significantly exceed natural flood water levels and are only
slightly lower (by less than 0.1 m) than drought water levels. This is unlikely to affect navigation on Lake M1.

The Lake M1 outlet channel is braided, shallow and bouldery, with many mid-channel rocks exceeding the
channel bankfull elevation. Effects on channel depths are likely to be similar to changes in lake water surface
elevations, and given the nature of the channel, are unlikely to significantly affect navigation.
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Table 20: Photographs of Lake M1 Outlet Channel

Lake M1 Outlet, Downstream Facing View-Sept 2007 Lake M1 Outlet, Downstream Facing View- 2007

Lake M1 Outlet, Upstream Facing View- 2007

Lake M1 Outlet, Panoramic View Downstream-Sept 2007
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3.2.11 Lake 410

Lake 410 is located immediately downstream of Lake L1b, and discharges to Lake P8b. The physical
characteristics of the lake and outlet are shown in Table 21. The lake location is shown on Figure 2 and
photographs of the outlet are provided in Table 22.

Table 21: Lake 410 and Outlet- Physical Characteristics

Parameter Value Source
Surface Area 5.79 km? EIS Annex H, Table H6.3-2
Lake Maximum Depth 9.1m EIS Annex J, Table J4.1-2
Bathymetry yes EIS Addendum HH, Figure HH.III-19
Channel Length 181 m EIS Annex J, Table J4.1-5
Elevation Drop Not measured Not available
Channel Slope Not measured Not available
Outlet Channel - - -
Bed Material Boulder 200-1000 mm dia. EIS Annex H, Section H6.3.4
Bankfull Width Not measured Not available
Bankfull Depth Not measured Not available

Source: 2010 EIS (De Beers 2010).
Notes:  km?= square kilometre; m = metre; m/m = metre per metre; mm dia. = millimetre diameter.

Effects Summary

The figures and tables in Appendix A show that baseline lake water levels vary by approximately 1.1 m from the
median October level to the 100-year flood level. The most extreme change anticipated during construction
(dewatering) is an increase in lake water level of 0.17 m during the late summer low flow period and the most
extreme change anticipated during operations and closure is a decrease in lake water level of 0.02 m during the
late summer low flow period. These changes do not significantly exceed natural flood water levels and are only
slightly lower (by less than 0.02 m) than drought water levels. This is unlikely to affect navigation on Lake 410.

The Lake 410 outlet channel is extremely broad, braided, shallow and bouldery, with many mid-channel rocks
exceeding the channel bankfull elevation. Effects on channel depths are likely to be similar to changes in lake
water surface elevations, and given the nature of the channel, are unlikely to significantly affect navigation.
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Table 22: Photographs of Lake 410 Outlet Channel

Lake M1 Outlet, Aerial View Facing Downstream-June 2004
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3.3 Lakes Adjacent to Kennady Lake

The N watershed is adjacent to Kennady Lake, and also drains into Lake 410. The lakes in the N watershed
were assigned numerical identifiers in a similar manner to those described previously, with the exception that the
downstream decrease in lake number is not entirely consistent. The N watershed does not currently receive flow
from the Kennady Lake watershed, where the project activities are centred. Some lakes in the N watershed will
experience increased discharges due to diversions from the Kennady Lake watershed during construction and
operations, and decreased discharges due to diversions to the Kennady Lake watershed during closure.

Changes due to the Project

m Construction: Dewatering discharges from Kennady Lake will be conveyed to Lake N11 during
construction, with effects on Lake N11 and downstream Lake N1.

m Operations: The western Kennady Lake tributaries (watersheds B, D and E) will be diverted to the N
watershed during operations. Lake N14 will receive flow from the D and E watersheds, which will affect
flows and water levels in Lakes N14, N17, N16, N15, N11 and N1. Lake N8 will receive a very small
diversion from the B watershed, which will have a very small effect (not assessed here) on flows and water
levels in Lakes N8, N6, N5, N4, N3, N2 and N1. Also during operations, some diversion from Kennady Lake
to Lake N11 may occur, though at rates lower than during construction.

m Closure: During closure, the diversions of the western Kennady Lake tributaries will be removed. Water will
be diverted from Lake N11 to Kennady Lake to assist in refilling. This will reduce flows and water levels in
Lake N11 and Lake N1.

m Post-Closure: Flows and water levels will be similar to baseline, with small changes due to changes to
land and lake areas in the upstream watershed.

Changes will in general be greatest at the most upstream lakes in this flow path (Lakes N14 and N11) and
become muted with downstream distance to the most downstream lake (Lake N1). Figures and tables extracted
from the 2011 EIS Update (De Beers 2011), showing these changes, are reproduced in Appendix A.

3

? Golder

29/72 Associates



Veronica Chisholm
De Beers Canada Inc.

11-1365-0012/DCN-105
October 4, 2012

3.3.1

Lake N14

Lake N14 is a small headwater lake in the N watershed and discharges to Lake N17. The physical
characteristics of the lake and outlet are shown in Table 23. The lake location is shown on Figure 2 and
photographs of the outlet are provided in Table 24.

Table 23: Lake N14 and Outlet- Physical Characteristics
Parameter Value Source

Surface Area 0.211 km? EIS Annex H, Table H6.4-2

Lake Maximum Depth 40m EIS Addendum HH, Figure HH.11I-12
Bathymetry yes EIS Addendum HH, Figure HH.11I-12
Channel Length 500 m EIS Annex H, Table H6.4-3
Elevation Drop 2.051m EIS Annex H, Table H6.4-3
Channel Slope 0.004 m/m Derived

Qutlet Channel

Bed Material

Organics/ Fine grained soils

EIS Annex H, Section H6.4.4

Bankfull Width

8.9m

Field surveys 2011

Bankfull Depth

0.45m

Field surveys 2011

Source: 2010 EIS (De Beers 2010).

Notes:

Effects Summary

km? = square kilometre; m = metre; m/m = metre per metre.

Hydrological model results for Lake N14 are not provided in Appendix A, but changes to flows will be similar to
those for Lake N17. Lake water levels are not expected to exceed natural flood water levels during operations..
This is unlikely to affect navigation on Lake N14.

The Lake N14 outlet channel is shallow and bouldery in the upstream reach, with many mid-channel rocks
exceeding the channel bankfull elevation, and mor