NOTES

1. Topographic contour data for the terrain model were provided by Hope Bay
Mining, and is based on 2007 Aerial Photography. Contour intervals are
0.5m.

2. The co-ordinate system is UTM NAD 83, Zone 13.

3. All dimensions are in metric units, unless specifically mentioned.

4. All drawings are scaled appropriately for D-Size construction drawings. Scales
may not be correct if these drawings are reproduced and presented in any
other size format.

5. Notes in this drawing apply to all other active drawings.
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Materials List and Quantity Estimates

Item Quantity / Area / Volume Description
1. Culverts 4 AL Corrugated Steel Pipe
(Estimated) 68x13 corrugated profile

(Dependant Final Crossing Selected)

1000 mm diameter and 1.6 mm thick
Length = 30480 mm per culvert

2. Run of Quarry Material

Approximate In-Place Neat-line Volume
(3D volume based on Civil 3D surfaces

- no allowance has been made for losses
and/or tundra embedment)

3. Surface Grade Material

Road: 63,664m°
Turnouts (15): 4,140m°
Total: 67,804m°
Road: 5,604m°
Turnouts (15): 360m®
Total: 6,564m°

Approximate In-Place Neat-line Volume

Tolerances on Road Material Placement:

Location

Fill (mm)

Excavation (mm)

Vertical Tolerance on Roads 0to +75

Horizontal Tolerance on Roads | -150 to +150

n/a

Note: Grade shall not be uniformly high or low.

4. Geotextile 600m to 800m (Estimated) 12 oz non-woven
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Appendix 5

(for Chapter 5, Environmental Setting)

TMAC, December 2014 - Madrid Advanced Exploration Program:
Environmental Baseline Conditions
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Type B Water Licence Application Supplemental Information Report



TMAC Resources Inc.

MADRID ADVANCED EXPLORATION PROGRAM IVI A(‘
. ] . J
Environmental Baseline Conditions RESOURCES

TMAC Resources Inc.
901-372 Bay Street

T ey aaoma December 2014

info@tmacresources.com




MADRID ADVANCED EXPLORATION
PROGRAM
ENVIRONMENTAL BASELINE CONDITIONS

December 2014
Project #0194097-007

Citation:

TMAC. 2014. Madrid Advanced Exploration Program: Environmental Baseline Conditions. Prepared by TMAC Resources
Inc.: Toronto, Ontario.

Prepared by:

MAC

RESOURGES
TMAC Resources Inc.
Toronto, Ontario




MADRID ADVANCED EXPLORATION PROGRAM

Environmental Baseline Conditions

Table of Contents

MA(

RESOURCES



MADRID ADVANCED EXPLORATION

PROGRAM
ENVIRONMENTAL BASELINE CONDITIONS

Table of Contents

Lo L Col o e )11 LT | PP i
I o) 10 = PP PP iii

I ] o ) N 1= o (= iv

I8 ] oo ) 0 U v
Glossary and ADDreVIations ......o.ueeuieiieii ittt vii
1. Environmental and Social Setting ......coviiiiiiiiiiiii i 1-1
1.1 Baseling STUIES ..vuuiiiiit ettt e e e et e e e e e 1-1

2. Physical ENVIFONMENT ... ettt i ettt et et et et eeneeeneeeneeaneeaneeaneeanesaneeeneenns 2-1
2.1 REGIONAL SELLING .. vnninniiii ettt e e e e 2-1

2.2 Climate Conditions and Future Climate Trends........cceveeiiiiiiiiiiieiiiiiieeiienieennens 2-1

2.3 Topography and Surficial Material.......ceeiiieiiiiiiiiiiii e e eaeneees 2-3

2.4 Geology and MINEralogy ....c.uenuenniiniiniiiiiiitiit ettt eeeeeaeeaeeaeenerneaneaneaneanes 2-4

2.4.1  RegiONAl GEOLOGY ..euvrnninniniiniiiiiii ittt eeaeeaeeaeeaeeneteaeanens 2-4

A W o Tor- | €T=To] (o= | PPN 2-6

2.4.3  Mineralization of Madrid Ara.......ccueieuiiiiiiiiiitiiiiiieeitreneeeereneraneanns 2-9

2.4.4 Geochemical Characterization .......coeeeieiiiiiiiiiiiiiiiiiiiiiiiieierienneeanees 2-10

s T < 1 111 (ot 1 1Y PP 2-10

2.4.6 Permafrost and Permafrost-related Features ........cooceviiiiiiiinnennnnnnen. 2-10

2.4.7  GrOUNAWALET . .enutiintiiteenteeteeteenteeneeeneeaneeeneeaneeeseeeneeeneesnessneeenes 2-11

2.4.8 Groundwater QUAlity ..o.eeeeeeiiirieirieiiiiiieeieieeieeieeeneeeneeeneeaneeanaes 2-12

2.5 YU = Lo ] S 2-13

20 Tt B & 1Y/ a [ (] (o =Y PP 2-13

2.5.1.1 Regional Hydrologic Regime ......cccviiriiiniiiiiiiiiiiiiieneeeneenns 2-13

2.5.1.2 Watersheds in the Project Area.......cccevvveiiiiiiiiiieinenneenennnns 2-15

2.5.1.3 Hydrometric Monitoring in the Project Area...........ccevvuvennen.. 2-15

2.5.2 Bathymetry and LimNology .....cceeiiuiiiiirieiiiiiiiiiiniinieenneenneeaneeanens 2-21

2.5.2.1  Bathymetry ..o e e e ee e et e e e e as 2-21

2.5.2.2  LiMNOLOGY tuuvttiiinttiiietereieterenaeeeeneeeesneseeesasessnnesssnaesesnnees 2-22

2.5.3  Surface Water QUality ....eeivineiiiitiiiiiiiiriieeaieeeenneerenaeeeenaeeesnnees 2-31

2.5.301  LAKES tuiitiiit i e e e e et e e e 2-31

TMAC RESOURCES INC. i



ENVIRONMENTAL BASELINE CONDITIONS

PR TOC T A o (= 11 S PP 2-33

2.5.4  Sediment QUality .oooveiiiiiiiiiiiiiii i i e e e e aean 2-36

2.5.4. 1 LaKES weintiitiiii e e e e e et e et et e et eaaeaaaas 2-36

P2 T B A 4 (= 11 S PP 2-36

[3370] UoT= o= 1 Wl 01%2 1 o] 0] 1 0 =1 1 | AP PP PPN 3-1
3.1 RV = 1 - [ o N 3-1
0 O T oo =3 (o 3 1~ N 3-1

3.1.2  Vegetation COmMMUNITIES «.iiueiiiietiiittriiteeeieerenneeeenaeerenaeeeenaeeesnneenns 3-1

K P O B ¢ Y (N o -1 | S PP 31

K P I B < - o o S PP PP 3-3

3.2 Terrestrial Fauna . ..coeuii i et et eeas 3-4
K B B U1 T (1] - Y =S PPN 3-7

3.2.1.1  Barren Ground CariboU.......cevutiitiiitiiieiiiieieieeieaneeaneeanens 3-7

3.2.1.2  MUSKOXEN 1 eutetteinteet et eeteeteenteenteeneeeneeaneeanseanneeneeeneeannenn 3-7

T G- L 1 0 <N 3-7

KOV B €1 4 v A 2 1= | S POt 3-8

3.2.2.2  WOLVEIINE. it iet et eeit e e et et et enteeneeeneeeneeanaeaneeannenn 3-8

3.2.2.3  WOLVES @Nd FOXES .euutentiinteeteeteeteet et een et eeeeaneeanneanens 3-8

0200 T = 1« - N 3-8

3.2.3.1  Upland Breeding Birds.........cocoviiiiiiiiiiiiiiiiiiiiiiiiiiiieiienene, 3-10

KT T - T 0 o] - N 3-10

3.3 AQUALIC ECOSYSTOIMS L utintiiiit it tiiteeietteeieeeeeeeeenneerananesenneesonneessnessennes 3-10
3.3.1  Plankton and Periphyton ...c..viiiiiiiiiiiiiiii i eeie e et eeeneeeannaees 3-11

3.3.1.1  Phytoplankton ..oueeieiiiiii i e e 3-11

3.3.1.2  Z0OOPlaNKtON .. e it iii i eit e et reie e eeraeeeeraeeaanaaaan 3-11

3.3.1.3  PeriphytON. .. i e e e e e e e e e e e 3-11

3.3.2 Benthic Invertebrates.....couveiiiiiiiiiiiiii e e e e eeeeas 3-12

3.3.3 Fish Habitat and Fish Community Sampling..........cccceiiiiiiiiiiiiiiiiinnnen. 3-12
] = T PPt 4-1
4.1 5T Tl {0 18 [ Ve IS P PP 4-1
4.2 Doris-Roberts Watershed........c.eeieiiiiiiiiiiiiiiiniiei e e i e e re e reeeneeaneeanees 4-2
4.2.1  Wolverine Lake and OUEFLOW ....vveuiiiniiiiiiiiiii e e e e e eeeees 4-2

4.2.2 Imniagut Lake and OULFlOW .oo.ueeiiieiiiii i i ei e e enee e naees 4-3

4.2.3 Patch Lake, Outflow and INflOW ...c.vviiiiiiiiiiiiiii e 4-3

4.2.4 P.O. Lake and OULFLOW .ueinuiiiniietiit i ei et et et eeneeeneeeneeeneeeneeaneenn 4-3

4.2.5 0gama Lake and OULFLOW ..ueiineiiiiiiiiiiiiiiiii i eirrere e eenaeeaaneees 4-4

4.3 Windy-Glenn Watershed.....coeiiiiiiiiiiiiiiiiiitiiii i ieir e eitereraterenaeeaanaeeanneens 4-4
4.3.1 Nakhaktok Lake and OUEflOW .. ...oeuiiiniiiniiiiiiii i e e e e eeneees 4-4

4.3.2 Windy Lake and OUEFLOW ...couiiniiiiiiiiiiiii e 4-5

4.3.3  Glenn Lake and OULTlOW. ..ouuiiieiiei it ee e e e e neees 4-5

PROJ#0194097-007 | REV C.1 | DECEMBER 2014



TABLE OF CONTENTS

4.4 Aboriginal, Commercial, and Recreational Species Summaries........ccccveveveveeennnenn. 4-6

o N I | I o 11 | PPN 4-6

Oy A ol 4 Tl € - Y PPN 4-9

4.4.3  Lake WHItefish ...ttt ee e e e eees 4-9

5. Traditional Water and Land USe Ar€as ......coceeieiiiiiiiiiiiieiierieraenneeaneeaneeeneeaneeanaes 5-1
5.1 BaCKGIOUND .. .utietiitiit it ei e et et e et eeneeeneeeneeaneeaneeannenneesneseneenneennnns 5-1

5.2 Inuit Qaujimajatugangit.....coeeereeiiiiiiii it reieeeitereneeeeeeerannnans 5-1

5.3 Historical Land and RESOUINCES USE ....cuuiinniiiiiiiii it eii e e e eeneeeneeenees 5-4

5.4 Traditional Land and RESOUICES USE .. ..uieuiiiriiitintiiteeieeeeeeneeeneeeneeeneeeneeaneeen 5-4

5.5 [ LY A Yot A = P 5-5

5.6 L0011 0] =Y o] o I 5-7

R 1= = TP R-1

List of Figures

FIGURE PAGE
Figure 1.1-1. Hope Bay Belt Regional LOCation .....ccvuieeiiieiiieiiiiiiiiiiiinieenieenieenneeeneeanneannes 1-2
Figure 1.1-2. Madrid Advanced EXploration Program ..........cceeeeeieerieinieinieenieenneenneenneeeneeesneennes 1-3
Figure 2.1-1. Parks and Conservation Areas of the Madrid Advanced Exploration Program Region ..... 2-2
Figure 2.4-1. Regional Geology of the Hope Bay Belt.....ccccuiiiiniiiiiiiiiiiiiiiiiiiiiiii i eniieenenaees 2-5
Figure 2.4-2a. Geology of the Madrid DepOSit Ar€a ......coeiuiiiiiiiiiiiiiiiiiiieiei i eieieiieaneaens 2-7
Figure 2.4-2b. Geology of the Madrid Deposit Area Legend ...........coceiiiiiiiiiiiiiiiiiiiiiiiiiiiens 2-8
Figure 2.5-1. A Typical Example of Discharge and Runoff in an Arctic Nival River (Atitok Creek

near Dismal Lake, 1988), with Air Temperature and Precipitation ......c.cccceviiiiiiiiinnn... 2-14
Figure 2.5-2. Main Watersheds in the Doris and Madrid Areas ........ccceveveiiiiiiniieeeniieeennneeenanns 2-17
Figure 2.5-3. Hydrometric Monitoring Stations in the Madrid Area...........cceviieiiiiiiiiiiininnn.. 2-19
Figure 2.5-4. Bathymetric Map of Wolverine Lake, 2006.........cccvviiiiiiieiiiiiiiiiieineieeienenenne, 2-23
Figure 2.5-5. Bathymetric Map of Patch Lake, 2006 ........cceiiiiiiiiiiiiiiteiiiereeiieeeaneeeannnnennes 2-25
Figure 2.5-6. Bathymetric Map of Windy Lake, 2006......cccvuiiiineiiiineiienerereiererereeeeseeesnnnsennes 2-27
Figure 2.5-7. Physical Limnology, Water and Sediment Quality, and Aquatic Biology Sampling

Locationsm, Madrid Advanced EXploration Program ........ccceeiiiieiieinireieeeneieeeesneeeenneens 2-29
Figure 3.1-1. Arctic ECOzones and ECOregioNS ... ...uieuuiieiiitiiieiaieeeitieieeeieenneeeneeeneenneeenneesneennes 3-2
Figure 3.2-1. Wildlife Mitigation and Monitoring Program Ar€a........cccveveeiiiieiiiieeeneieeennneeeeennees 3-5
Figure 3.3-1. Fish Habitat and Fish Community Sampling in the Madrid Area, 2009 to 2010........... 3-13

TMAC RESOURCES INC. ifi



ENVIRONMENTAL BASELINE CONDITIONS

Figure 4.3-1. Fish Habitat Compensation and Reference Sites in Windy Lake.........ccovvveviiininnnn... 4-7
Figure 5.1-1. Communities within the Kitikmeot Region of Nunavut..........cccceveiiiiiiiiiiiiiiniin, 5-2
Figure 5.4-1. Local Traditional Land USE.......ccueiuiiuiiniiiiiiiiiiiiiiiiiiinii et eieeieeeenneaneaeans 5-6

List of Tables

TABLE PAGE
Table 1.1-1. Baseline Studies Relevant to the Madrid Advanced Exploration Project Type B Water

Licence Application (as of JUNE 30, 2014) ...eiiuiiiniiitiitiitiet et eetrenereneraneraneraneeaneenns 1-5
Table 2.4-1. Project Specific Seismic Hazard ValuEs ......c.viviiiiiiiiiiiiiiiiiiiiiitenineeeneneeeeannees 2-10
Table 2.4-2. Summary of Groundwater Quality Data for Doris Central Westbay Zone 1................. 2-12
Table 2.5-1. Station and Watershed Information for Automated Hydrometric Monitoring Stations

in the Madrid Advanced Exploration Program Area, 2006 t0 2013.....c.cccviiiieiiiiieeinnneeannns 2-20
Table 2.5-2. Selected Hydrometric Indices for Patch Lake and Windy Lake Outflow Streams

(2009 £0 2073 ) e utneinieinte ittt et ettt ettt ettt et et e et et e e eaaaaeas 2-21
Table 2.5-3. Recorded Ranges of Seasonal Lake Levels for 2009 to 2013 Open-water Seasons ........ 2-21
Table 2.5-4. Physical Properties of Wolverine, Patch, and Windy Lakes, 2006 ...........cccvvveennnn... 2-22
Table 2.5-5. Lake Dissolved Oxygen Concentrations and Secchi Depths (2009) in the Vicinity of

the Madrid South and North Sites .......cooeiiiiiiiiiiiiiiiiiiiiiiiii i 2-32
Table 2.5-6. Mean Seasonal Concentrations of Water Quality Variables in Windy Lake.................. 2-34
Table 2.5-7. Mean Seasonal Concentrations of Water Quality Variables in Patch Lake.................. 2-35
Table 3.1-1. ELC Vegetation Communities in the Madrid Area.........ccoeiieiiiiiiiniiiiiiniiiiinennnnn., 3-3
Table 3.1-2. Wetland Form Types in the Madrid Ar€a ....ccuviiiieiiiiiiiiiitiiiitereieeereieeeeeneeesenaeenes 3-4
Table 3.2-1. Incidental Observations of Birds in the Hope Bay Belt Area, 1996 to 2013 .................. 3-9

Table 4.1-1. Historical Sampling of Freshwater Fish Habitats and Fish Communities in
Waterbodies Adjacent to the Madrid Advanced Exploration Program Area, 1995 to 2013....... 4-2

Table 4.4-1. Fish Species Captured in the Hope Bay Belt Project Area.........ccceeveiiuiiniiniiniiinnnnn.. 4-6

v PROJ#0194097-007 | REV C.1 | DECEMBER 2014



TABLE OF CONTENTS

List of Plates

PLATE PAGE

Plate 2.3-1. Oblique aerial view of the Madrid Area. View is to the north. The majority of lakes
are elongated and oriented along a north-south axis. Wolverine and Patch lakes are in
the foreground of the photograph. Windy Lake is visible on the far left of the photograph.
JUNE 7, 2070 i iiiiiiiii ittt ittt ettt ettt ettt ettt ettt eeeeeeeeeeeesesssssssssssssssnsssssssssssssssssssssssssnnes 2-4

Plate 2.5-1. Patch Lake Outflow Stream. View is upstream (west) towards the lake. Channel
width is approximately 10 metres. Photo taken August 23, 2011, ...civviriiiiiiiiieeinnnneennnns 2-16

Plate 2.5-2. Windy Lake Outflow Stream. View is upstream (south) towards the lake. Channel
width is approximately 1 metre. Photo taken September 8, 2013. ....cccviiiiiiiiiiiiiineennnns 2-16

Plate 2.5-3. Southeast side of Wolverine Lake. View is northwest. Note non-channelized water
in marsh-like outflow area of lake. Photo taken June 12, 2009. .....cvvviiiiiiiiiiiiineenennnn. 2-20

TMAC RESOURCES INC. v



MADRID ADVANCED EXPLORATION PROGRAM

Environmental Baseline Conditions

Glossary and Abbreviations

MA(

RESOURCES



Glossary and Abbreviations

Terminology used in this document is defined where it is first used. The following list will assist readers
who may choose to review only portions of the document.

Active layer

ANFO
asl
BHP
BMP
CccD
DFO
ESC
FOB

Freshet

HBML
Hydrograph
ICU

m
NADS83
NIRB
NPC
NWB
PMF
RSA
Runoff

TIA

TMAC

TSS

Unit Yield

TMAC RESOURCES INC.

The relatively thin layer of soil/overburden above continuous permafrost
that thaws during the summer months.

Ammonium Nitrate and Fuel Oil

Above sea level

BHP Minerals Canada Ltd. (BHP Billiton)

Best Management Practice

Counter current decantation

Department of Fisheries and Oceans (Fisheries and Oceans Canada)
Erosion and Sediment Control

Fine ore bin

In channels, the relatively high annual peak water discharge period resulting
from spring/summer meltwater runoff of the winter snowpack.

Hope Bay Mining Ltd.

A graphical plot of water discharge versus time

Intensive cyanidation unit

Metres

North American Datum 1983, based on the spheroid (GRS80)
Nunavut Impact Review Board

Nunavut Planning Commission

Nunavut Water Board

Probable Maximum Flood

Regional Study Area

The part of precipitation that appears in surface streams and is a measure of
hydrologic response of a watershed, commonly presented as a depth of water
over an entire watershed in mm.

Tailings Impoundment Area
TMAC Resources Inc.
Total Suspended Solids

A ratio of water discharges normalized to the drainage area for a basin.

vii
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UTM Universal Transverse Mercator

Watershed The entire geographical area drained by a river and its tributaries; an area
characterized by all runoff being conveyed to the same outlet.

WKRLUP West Kitikmeot Regional Land Use Plan

Z0l Zone of Influence
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1. Environmental and Social Setting

1.1 BASELINE STUDIES

Baseline environmental studies have been conducted in the Hope Bay Belt (includes the Madrid
Advanced Exploration Project, “the Project” region) since 1993, and are still ongoing today
(Figures 1.1-1 and 1.1-2).

The following components have been included in historical baseline studies in the Hope Bay Belt:

o Climate and meteorology;

o Air quality;

o Noise and vibrations;

o Hydrology;

o Hydrogeology;

o Bathymetry;

o Fish and fish habitat (marine and freshwater);

o Aquatics (includes marine and freshwater surface water quality, sediment quality, and aquatic
biology);

o Ecosystem mapping, vegetation, and overburden;

o Wildlife, including Caribou, Muskox, wolves, Arctic Fox, Wolverine, Grizzly Bear, birds,
waterfowl, raptors, seabirds, dens, small mammals, and marine mammals;

o Heritage Resources (archaeology);

o Public consultation;

o Traditional Knowledge;

o Socio-economics; and

o Land and resource use.
Table 1.1-1 provides a list of baseline reports that contain information most relevant to the Madrid
Advanced Exploration Project Type B Water Licence Application. Environmental baseline studies have
been conducted within the Hope Bay Belt for several years as part of ongoing exploration activities,
planning and design, environmental assessment and authorization compliance. The list included in
Table 1.1-1 should not be considered an exhaustive list; rather, it provides the sources containing the

majority of collected data. Data continues to be collected on an ongoing basis through various baseline
and compliance studies occurring in the Hope Bay Belt region.

The following sections provide high-level summaries of the existing environmental conditions within the
Hope Bay Belt, with a particular focus on the Madrid Area where appropriate.
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