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Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A1

McKeand River – Elevation difference

McKeand River

Figure A3

August 2023

Natural channel for 
potential spillway 



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A2

McKeand River – Colour by dip direction

L2 lineations observed in teal/light 
green (dipping to the southeast)

L1 lineations observed in yellow and dark blue 
(dipping to the southwest/northeast)

McKeand River

August 2023

River



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A3

McKeand River – LiDAR Closeup with Dam and Flow Direction

Flow

August 2023

Potential L2 lineations



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A4

McKeand River – Cross Section

Slope ~11 °

Maximum Dam Height: 82 m, elev. ~374 m
Dam Length: ~1010 m

A'

A 

A A'

Slope ~16 °

August 2023

Potential geological structure interpretation



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A5

Sylvia Grinnel River – Elevation difference

Sylvia Grinnel

Figure A7

August 2023



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A6

Sylvia Grinnel River – Colour by dip direction

August 2023

Sylvia Grinnel

L1 lineations observed in yellow and dark blue 
(dipping to the southwest/northeast)

River



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A7

Sylvia Grinnel River

August 2023

Flow
Potential bank instability

Potential L1 lineations



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A8

Sylvia Grinnel River

August 2023

Slope ~8 °

Maximum Dam Height: 50 m, elev. ~150 m
Dam Length: ~790 m

A'

A 

A A'

Slope ~13 °

Bathymetry and potential 
geological structure 

interpretation



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A9

Kynersley Iqalliarvik PSH – Elevation difference

Armshow PSH

Figure A11

August 2023



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A10

Kynersley Iqalliarvik PSH – Colour by dip direction

Armshow PSH

August 2023

L2 lineations observed in light green 
(dipping to the east)

L1 lineations observed in yellow and dark blue 
(dipping to the southwest/northeast)

River



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A11

Kynersley Iqalliarvik PSH

August 2023

Potential L2 lineations

Potential L1 lineation



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A12

Kynersley Iqalliarvik PSH

A'

A

Tunnel Slope ~3°

Slope ~20 °

Dip ~26°
Dip Direction: 173°

August 2023

Geological structure interpretation, 
unknown angle



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A13

Kynersley Iqalliarvik PSH

A'

A

Tunnel Slope ~4°

Potential alluvium

August 2023

Alternative alignment 
to avoid the lineament

Geological structure 
interpretation, unknown angle



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A14

Armshow River Dam – Elevation difference

Armshow River

Figure A16

August 2023



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A15

Armshow River Dam  – Colour by dip direction

Armshow River

L1 lineations observed in yellow and dark blue 
(dipping to the southwest/northeast)

L2 lineations observed in teal/light 
green (dipping to the southeast)

August 2023

River



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A16

Armshow River Dam Overview

Flow

August 2023

Potential L1 lineations

Natural ridge / 
Volcanic intrusion 
(Figure 11)

Direction of 
Figure 11



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A17

Armshow River Dam Overview

Slope ~15°
Slope ~18°

Maximum Dam Height: 57.5 m, elev. ~166 m
Dam Length: ~620 m

A A'

A'

A

August 2023

Possible bedrock-lineament 
structure sketched in the 
section below

Alluvial Fan
Potential borrow site

Geological structure interpretation, 
unknown intersection or angles

?
??

?
Slope locally >45°



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A18

Armshow Lake – Elevation difference

Armshow Lake

Figure A20

August 2023



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A19

Armshow Lake – Colour by dip direction

Armshow South

L1 lineations observed in yellow and dark blue 
(dipping to the southwest/northeast)

L2 lineations observed in teal/light 
green (dipping to the southeast)

August 2023

River



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A20

Armshow Lake

Flow

Flow

August 2023

Identified lineation

Potential L1 lineations



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A21

Armshow Lake

Slope ~10 °
Slope ~13 °

Maximum Dam Height: 25 m, elev. ~250 m
Dam Length: ~470 m

A A'

A'

A

August 2023

Geological structure 
interpretation, unknown 

intersection or angles

??
?



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A22

Jayne's Inlet – Elevation difference

Jayne’s Inlet

Figure A24

Jayne’s Inlet Dam

August 2023



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A23

Jayne's Inlet  – Colour by dip direction

L1 lineations observed in yellow and dark blue 
(dipping to the southwest/northeast)

Jayne’s Inlet

Jayne’s Inlet Dam

August 2023

L2 lineations observed in teal/light 
green (dipping to the southeast)

River



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A24

Jayne's Inlet

August 2023

Flow

Potential L1 lineations

Potential L2 lineation



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A25

Jayne's Inlet

August 2023

A'

A

A A'

Tunnel Slope ~7 °



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A26

Jayne's Inlet

August 2023

A

A’

A A'

Tunnel Slope ~7 °



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A27

Cantely Bay Dam – Elevation difference

August 2023

Figure A29

Cantley Bay Dam



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A28

Cantely Bay Dam – Colour by dip direction

August 2023

L1a lineations observed in light green and pink 
(dipping to the east/west)

Cantley Bay Dam

River

L2 lineations observed in dark blue/yellow 
(dipping to the northeast/southwest)



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A29

Cantely Bay Dam

August 2023

Flow

Potential L1a lineations

Potential L2 lineation



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A30

Cantely Bay Dam Cross-Section Profile

Slope ~16 ° Slope ~19 °

August 2023

A
A’

Maximum Dam Height: 54 m, elev. ~210 m
Dam Length: ~1,380 m

A A'

? ? ? ? ? ?

Bathymetry and geological 
structure not identified



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure A31

Cantely Bay Dam Potential Fault

August 2023

See Figure A32



Growler Energy
Iqaluit Power LiDAR Interpretation 

Date: Drawn by: JLL Checked by: Approved by: AEFAEF

August 2023
Figure  A32

Cantely Bay Dam Geological offset

August 2023

Possible contortion of a 
marker band showing 
about 3km of offset to 
potential fault movement





Summary
Iqaluit Renewable Energy Project

McKeand South Hydro - Electric Load Only

Scenario Inputs Demand
Wind Power Site None Electrical Demand 65.4 GWh 100%

Wind Plant Capacity 0 MW Thermal Demand 0.0 GWh 0%
Hydro Scenario Selection McKeand River South Industrial Demand 0.0 GWh 0%

Hydro Plant Capacity 10 MW Total Demand 65.4 GWh
Pumped Storage Hydro No

PSH Turbine Power Capacity 0.0 MW Renewable Capital Costs
PSH Type None Hydro / PSH

Wind
Diesel Base Load 0.0 MW Total

Energy Supply Levelized Cost of Energy
Renewable Supply 65.4 GWh 100% Diesel /MWh

Diesel Supply 0.0 GWh 0% Renewables /MWh
Aggregate /MWh

Wind Supply 0.0 GWh
Wind Capacity Factor 0%

Hydro Supply 65.4 GWh Diesel Run Time Hours 364 hrs 4%
Hydro Capacity Factor 75% CO2 Emissions 0.0 x 1000 ton/yr

$198,544,996
$0

$198,544,996

$37,433
$339
$342
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Monthly Energy Profile
Wind Power to
Load (MW)

Wind Power to
PSH (MW)

Electric Load
(MW)

Thermal Load
(MW)

Industrial Load
(MW)

Diesel
Generation
(MW)
Actual Hydro
Power (MW)

© 2023 Canadian Projects Limited
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Hydro Calculations
   Iqaluit Renewable Energy Project

      McKeand South Hydro - Electric Load Only

Penstock Hydraulics and Capacities Synthetic Inflows (Partial)
Selected Power Capacity 10.0 MW
Maximum Gross Head 90 m Watershed Area (km²) 3800
Target Headlosss at Capacity 5.6 m Unit Runoff (l/s/km²) 10.7
Maximum Plant Flow Setting 14.433 m³/s Scaling Factor 1.091

Average Discharge 34.87
Low Flow Operations
Turn Down Per Unit 0% Net Efficiency 83.4%
Number of Units 3 Turbine 90.0%
Minimum Plant Flow 0.00 m³/s Generator 97.5%

Transformer 99.0%
Other Parameters Station Service Power Cons 99.0%
Starting Reservoir Level 50% Line Losses 97.0%
Dam Slopes 2 H:1V
Freeboard 5 m

Transmission Voltage 69 kV

McKeand River South

Design Flood to Mean 
Annual Discharge Ratio 100
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Actual Hydro Power (MW) Inflow (m3/s) Instream Flow Release (m³/s)

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Min Avg Max

Actual Hydro Pow er (MW) 8.22 8.16 7.93 7.57 7.18 6.87 6.72 6.78 7.02 7.39 7.77 8.08 5.46 7.47 9.71

Inflow  (m3/s) 0.88 0.22 0.09 0.1 1.73 163 101 60.3 53.4 25.6 8.67 2.64 0 34.9 804

Instream Flow  Release (m³/s) 0.04 0.01 0 0 0.07 13 10.1 6.03 5.34 2.56 0.85 0.2 0 3.2 16.3

Hydro Spilled (MW) 0 0 0 0 0 2.44 8.26 8.14 8.19 4.64 0.97 0 0 2.74 10

Upper Reservoir Level (m) -1.27 -1.43 -1.6 -1.76 -1.91 -1.44 -0.5 -0.29 -0.17 -0.14 -0.19 -0.29 -5.91 -0.91 0

Low er Reservoir Level (m) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

© 2023 Canadian Projects Limited
1096-006-3.1 PE Model - Rev 1a - McKeand South Hydro.xlsm  12/21/2023  



 Hydro Costs
   Iqaluit Renewable Energy Project

      McKeand South Hydro - Electric Load Only

Hydro / Pumped Storage
Capital Cost Capex
Mobilization & Site Services 7,066,300$   Civil 86,367$        
Access Roads / Bridges / Barge landing 24,750,000$ Electrical 120,099$      
Civil / Siteworks / Foundations 300,000$      Mechanical 59,772$        
Reservoir Dam/Spillway/Intake Works 41,282,641$ Contingency 53,248$        
Tunnel/Shaft Works -$                  -$                  
Penstock Supply and Install Works 37,893,680$ Total Annualized CAPEX $319,486
Turbine-Generator package supply 6,050,000$   Percent of Capital Cost 0.2%
Turbine-Generator Install 500,000$      
Powerhouse 1,650,000$   OPEX -$                  
Substation and BOP Electrical 1,407,000$   Management/Operators/Service 501,000$      
Transmission Line 21,210,000$ Environmental & Regulatory 25,000$        
Iqaluit Electrical System Upgrades 500,000$      Stakeholder Benefit Agreements -$                  

Landowner Payments -$                  
Remote Labour Premium 3.0% Crown Land Lease Payments 20,000$        
Engineering, PM, & CM 4.2% Insurance, Taxes, Utilities 1,634,601$   
Environmental & Permitting 2.2% Contingency 10%
Owner's Cost 6.5%
Interest During Construction (IDC) 5.0% Total Annual OPEX $2,398,661
Debt Service Reserve 5.0% Percent of Capital Cost 1.2%
Bonding and Insurance 2.0%

Contingency 10.0%

Total Capital Cost
/MW$19,854,500

$198,544,996

© 2023 Canadian Projects Limited
1096-006-3.1 PE Model - Rev 1a - McKeand South Hydro.xlsm  12/21/2023  



 Economics
   Iqaluit Renewable Energy Project

      McKeand South Hydro - Electric Load Only

Renewables Cost Summary

Hydro /  PSH Wind Total
Capital Cost $198,544,996 $0 $198,544,996
Average Annual Energy 65,429 MWh
Gross Energy Cost $3,035 /MWh

Annualized Capex $319,486 $0 $319,486
Annual Opex $2,398,661 $0 $2,398,661
Total Annual Costs $2,718,147 $0 $2,718,147

Repowering Percent of Captial 0% 70%
Repowering Cost $0 $0
Repowering Interval (years) 0 20

Residual Value Percent of Capital 0% 0%
Residual Value $0 $0 $0

General Economic Parameters

Estimate Basis Year 2023
First Production Year 2026
General Cost Escalation Rate 2.0% / year
Discount Rate 10.0%
Economic Planning Period 50 years

Levelized Cost of Energy

Diesel 0% 5 MWh $37,433 /MWh
Renewables 100% 65,429 MWh $339 /MWh
Aggregate 100% 65,434 MWh $342 /MWh

LCOE is the Net Present Value of escalated cash flow exclusive of financing arrangements and income 
tax considerations / Net present value of average annual energy, all at the specified discount rate over the 
economic planning period. Initial capital costs considered to be fully expended at the beginning of the first 
operating year.

© 2023 Canadian Projects Limited
1096-006-3.1 PE Model - Rev 1a - McKeand South Hydro.xlsm  12/21/2023  



Cash Flows
Iqaluit Renewable Energy Project

McKeand South Hydro - Electric Load Only

Diesel Renewables Combined

Year Diesel Capex and 
Opex Fuel Cost Fuel Subsidy Carbon Tax Total Diesel Cost Capital, Repower, 

Residual Value Capex and Opex Total Renewables 
Cost Total Cost

0 2025 $0 $206,566,214 $206,566,214 $206,566,214
1 2026 $163,875 $2,621 -$627 $192 $166,062 $0 $2,884,519 $2,884,519 $3,050,581
2 2027 $167,153 $2,726 -$614 $197 $169,462 $0 $2,942,210 $2,942,210 $3,111,671
3 2028 $170,496 $2,835 -$602 $202 $172,931 $0 $3,001,054 $3,001,054 $3,173,985
4 2029 $173,906 $2,949 -$590 $207 $176,471 $0 $3,061,075 $3,061,075 $3,237,546
5 2030 $177,384 $3,067 -$578 $212 $180,084 $0 $3,122,296 $3,122,296 $3,302,381
6 2031 $180,931 $3,189 -$566 $217 $183,772 $0 $3,184,742 $3,184,742 $3,368,514
7 2032 $184,550 $3,317 -$555 $223 $187,535 $0 $3,248,437 $3,248,437 $3,435,972
8 2033 $188,241 $3,450 -$544 $228 $191,375 $0 $3,313,406 $3,313,406 $3,504,781
9 2034 $192,006 $3,588 -$533 $234 $195,294 $0 $3,379,674 $3,379,674 $3,574,968

10 2035 $195,846 $3,731 -$522 $240 $199,294 $0 $3,447,268 $3,447,268 $3,646,562
11 2036 $199,763 $3,880 -$512 $246 $203,377 $0 $3,516,213 $3,516,213 $3,719,590
12 2037 $203,758 $4,036 -$502 $252 $207,544 $0 $3,586,537 $3,586,537 $3,794,081
13 2038 $207,833 $4,197 -$492 $258 $211,797 $0 $3,658,268 $3,658,268 $3,870,065
14 2039 $211,990 $4,365 -$482 $265 $216,138 $0 $3,731,433 $3,731,433 $3,947,571
15 2040 $216,230 $4,539 -$472 $272 $220,568 $0 $3,806,062 $3,806,062 $4,026,630
16 2041 $220,554 $4,721 -$463 $278 $225,091 $0 $3,882,183 $3,882,183 $4,107,274
17 2042 $224,965 $4,910 -$454 $285 $229,707 $0 $3,959,827 $3,959,827 $4,189,534
18 2043 $229,465 $5,106 -$445 $292 $234,419 $0 $4,039,023 $4,039,023 $4,273,442
19 2044 $234,054 $5,310 -$436 $300 $239,228 $0 $4,119,804 $4,119,804 $4,359,032
20 2045 $238,735 $5,523 -$427 $307 $244,138 $0 $4,202,200 $4,202,200 $4,446,338
21 2046 $243,510 $5,744 -$418 $315 $249,150 $0 $4,286,244 $4,286,244 $4,535,394
22 2047 $248,380 $5,974 -$410 $323 $254,266 $0 $4,371,969 $4,371,969 $4,626,235
23 2048 $253,347 $6,213 -$402 $331 $259,489 $0 $4,459,408 $4,459,408 $4,718,897
24 2049 $258,414 $6,461 -$394 $339 $264,821 $0 $4,548,596 $4,548,596 $4,813,417
25 2050 $263,583 $6,719 -$386 $348 $270,264 $0 $4,639,568 $4,639,568 $4,909,832
26 2051 $268,854 $6,988 -$378 $356 $275,821 $0 $4,732,360 $4,732,360 $5,008,180
27 2052 $274,231 $7,268 -$371 $365 $281,494 $0 $4,827,007 $4,827,007 $5,108,501
28 2053 $279,716 $7,558 -$363 $374 $287,286 $0 $4,923,547 $4,923,547 $5,210,833
29 2054 $285,310 $7,861 -$356 $384 $293,199 $0 $5,022,018 $5,022,018 $5,315,217
30 2055 $291,017 $8,175 -$349 $393 $299,236 $0 $5,122,458 $5,122,458 $5,421,695
31 2056 $296,837 $8,502 -$342 $403 $305,400 $0 $5,224,907 $5,224,907 $5,530,308
32 2057 $302,774 $8,842 -$335 $413 $311,694 $0 $5,329,406 $5,329,406 $5,641,100
33 2058 $308,829 $9,196 -$328 $423 $318,120 $0 $5,435,994 $5,435,994 $5,754,114
34 2059 $315,006 $9,564 -$322 $434 $324,682 $0 $5,544,714 $5,544,714 $5,869,396
35 2060 $321,306 $9,946 -$315 $445 $331,382 $0 $5,655,608 $5,655,608 $5,986,990
36 2061 $327,732 $10,344 -$309 $456 $338,223 $0 $5,768,720 $5,768,720 $6,106,943
37 2062 $334,287 $10,758 -$303 $467 $345,209 $0 $5,884,094 $5,884,094 $6,229,304
38 2063 $340,972 $11,188 -$297 $479 $352,343 $0 $6,001,776 $6,001,776 $6,354,119
39 2064 $347,792 $11,636 -$291 $491 $359,628 $0 $6,121,812 $6,121,812 $6,481,440
40 2065 $354,748 $12,101 -$285 $503 $367,067 $0 $6,244,248 $6,244,248 $6,611,315
41 2066 $361,843 $12,585 -$279 $516 $374,665 $0 $6,369,133 $6,369,133 $6,743,798
42 2067 $369,079 $13,089 -$274 $529 $382,423 $0 $6,496,516 $6,496,516 $6,878,939
43 2068 $376,461 $13,612 -$268 $542 $390,347 $0 $6,626,446 $6,626,446 $7,016,793
44 2069 $383,990 $14,157 -$263 $556 $398,440 $0 $6,758,975 $6,758,975 $7,157,415
45 2070 $391,670 $14,723 -$258 $570 $406,705 $0 $6,894,154 $6,894,154 $7,300,859
46 2071 $399,503 $15,312 -$252 $584 $415,147 $0 $7,032,037 $7,032,037 $7,447,184
47 2072 $407,494 $15,925 -$247 $598 $423,769 $0 $7,172,678 $7,172,678 $7,596,447
48 2073 $415,643 $16,562 -$242 $613 $432,576 $0 $7,316,132 $7,316,132 $7,748,708
49 2074 $423,956 $17,224 -$238 $629 $441,571 $0 $7,462,454 $7,462,454 $7,904,026
50 2075 $432,435 $17,913 -$233 $644 $450,760 $0 $7,611,704 $7,611,704 $8,062,463
51 2076 $0 $0 $0 $0

$0 $50 $100 $150 $200 $250
Millions
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Summary
Iqaluit Renewable Energy Project

Niaqunguk Wind - Electric Load Only

Scenario Inputs Demand
Wind Power Site Niaqunguk Electrical Demand 65.4 GWh 100%

Wind Plant Capacity 10 MW Thermal Demand 0.0 GWh 0%
Hydro Scenario Selection None Industrial Demand 0.0 GWh 0%

Hydro Plant Capacity 0 MW Total Demand 65.4 GWh
Pumped Storage Hydro No

PSH Turbine Power Capacity 0.0 MW Renewable Capital Costs
PSH Type Open Hydro / PSH

Wind
Diesel Base Load 0.0 MW Total

Energy Supply Levelized Cost of Energy
Renewable Supply 34.7 GWh 53% Diesel /MWh

Diesel Supply 30.7 GWh 47% Renewables /MWh
Aggregate /MWh

Wind Supply 34.7 GWh
Wind Capacity Factor 40%

Hydro Supply 0.0 GWh Diesel Run Time Hours 6553 hrs 75%
Hydro Capacity Factor 0% CO2 Emissions 21.9 x 1000 ton/yr

$934
$250
$571

$0
$56,922,039
$56,922,039
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 Wind Calculations
   Iqaluit Renewable Energy Project
     Niaqunguk Wind - Electric Load Only

Turbine Data Power Curve
Reference Turbine Enercon E70 Wind Turbine Turbine
Rated Power 2300 kW Speed Power Power
Hub Height 75 m m/s % kW
Cut-In Wind Speed 2.0 m/s 0 0% 0
Cut-Out Wind Speed 25.0 m/s 1 0% 0
Cut-Out Temperature -40.0 °C 2 0% 0
IEC Wind Class IA 3 12% 267
Rotor Diameter 71 m 4 23% 530

5 34% 787
Wind Speed Scaling 6 45% 1032
Met Tower Average Wind Speed 4.41 m/s 7 55% 1264
Wind Site Average Wind Speed 6.68 m/s 8 64% 1478
Site Wind Speed Reference Height 50 m 9 73% 1673
Hellmann Coefficient 0.10 10 80% 1845
Wind Speed Scale Factor 1.577 11 87% 1992
Elevation Difference 1.577 m 12 92% 2112

13 96% 2203
Net Efficiency 85.4% 14 98% 2265
Power Curve Turbulence Variation 100.0% 15 100% 2296
Topgraphic Efficiency 100.0% 16 100% 2300
Wake Effects 98.0% 17 100% 2300
Collector Losses 97.0% 18 100% 2300
Station Service Consumption 99.5% 19 100% 2300
Transmission Losses 98.0% 20 100% 2300
Icing and Blade Degradation 95.0% 21 100% 2300
Substation Maintenance 100.0% 22 100% 2300
Effective Turbine Availability 98.0% 23 100% 2300
Hysterysis 99.5% 24 100% 2300
Sector Management 99.5% 25 100% 2300

26 0% 0
27 0% 0
28 0% 0
29 0% 0
30 0% 0
31 0% 0
32 0% 0
33 0% 0
34 0% 0
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 Wind Costs
   Iqaluit Renewable Energy Project
     Niaqunguk Wind - Electric Load Only

Wind
Capital Cost Capex
Mobilization & Site Services 2,332,963$   Civil $6,035
Access Roads 4,800,000$   Electrical $18,452
Civil / Siteworks / Foundations 2,060,870$   Mechanical / Turbine $147,101
Turbine Supply 21,058,696$ Contingecy 15%
Turbine Transport, Installation 1,169,565$   
Mobile Crane Purchase 3,000,000$   Total Annualized CAPEX $197,327
Substation & Elec BOP 1,483,087$   Percent of Capital Cost 0.35%
Transmission Line 69 kV DB 4,242,000$   
Iqaluit Electrical System Upgrades 750,000$      OPEX
Operations Building 300,000$      Management/Operators/Service $950,000

Environmental & Regulartor $10,000
Remote Labour Premium 2.0% Land Lease Payments $20,000
Engineering, PM, & CM 4.3% Stakeholder Benefit Agreements $0
Environmental & Permitting 2.3% Insurance, Taxes, Utilities $551,121
Owner's Cost 8.6% Contingency 10%
Interest During Construction (IDC) 5.0%
Debt Service Reserve 5.0% Total Annual OPEX $1,684,233

0.0% Percent of Capital Cost 3.0%
Contingency 10.0%

Total Capital Cost
/MW

$56,922,039
$5,692,204
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 Economics
   Iqaluit Renewable Energy Project
     Niaqunguk Wind - Electric Load Only

Renewables Cost Summary

Hydro /  PSH Wind Total
Capital Cost $0 $56,922,039 $56,922,039
Average Annual Energy 34,722 MWh
Gross Energy Cost $1,639 /MWh

Annualized Capex $0 $197,327 $197,327
Annual Opex $0 $1,684,233 $1,684,233
Total Annual Costs $0 $1,881,560 $1,881,560

Repowering Percent of Captial 0% 70%
Repowering Cost $0 $39,845,428
Repowering Interval (years) 0 20

Residual Value Percent of Capital 0% 0%
Residual Value $0 $0 $0

General Economic Parameters

Estimate Basis Year 2023
First Production Year 2026
General Cost Escalation Rate 2.0% / year
Discount Rate 10.0%
Economic Planning Period 50 years

Levelized Cost of Energy

Diesel 47% 30,711 MWh $934 /MWh
Renewables 53% 34,722 MWh $250 /MWh
Aggregate 100% 65,434 MWh $571 /MWh

LCOE is the Net Present Value of escalated cash flow exclusive of financing arrangements and income 
tax considerations / Net present value of average annual energy, all at the specified discount rate over the 
economic planning period. Initial capital costs considered to be fully expended at the beginning of the first 
operating year.
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Cash Flows
Iqaluit Renewable Energy Project

Niaqunguk Wind - Electric Load Only

Diesel Renewables Combined

Year Diesel Capex and 
Opex Fuel Cost Fuel Subsidy Carbon Tax Total Diesel Cost Capital, Repower, 

Residual Value Capex and Opex Total Renewables 
Cost Total Cost

0 2025 $0 $59,221,690 $59,221,690 $59,221,690
1 2026 $6,327,858 $16,112,987 -$3,851,999 $1,181,175 $19,770,021 $0 $1,996,726 $1,996,726 $21,766,747
2 2027 $6,454,416 $16,757,506 -$3,774,959 $1,210,705 $20,647,667 $0 $2,036,661 $2,036,661 $22,684,328
3 2028 $6,583,504 $17,427,807 -$3,699,460 $1,240,972 $21,552,823 $0 $2,077,394 $2,077,394 $23,630,216
4 2029 $6,715,174 $18,124,919 -$3,625,471 $1,271,997 $22,486,618 $0 $2,118,942 $2,118,942 $24,605,560
5 2030 $6,849,478 $18,849,916 -$3,552,962 $1,303,797 $23,450,228 $0 $2,161,321 $2,161,321 $25,611,549
6 2031 $6,986,467 $19,603,912 -$3,481,902 $1,336,392 $24,444,868 $0 $2,204,547 $2,204,547 $26,649,415
7 2032 $7,126,196 $20,388,069 -$3,412,264 $1,369,801 $25,471,802 $0 $2,248,638 $2,248,638 $27,720,440
8 2033 $7,268,720 $21,203,591 -$3,344,019 $1,404,046 $26,532,339 $0 $2,293,611 $2,293,611 $28,825,950
9 2034 $7,414,095 $22,051,735 -$3,277,139 $1,439,147 $27,627,839 $0 $2,339,483 $2,339,483 $29,967,321

10 2035 $7,562,377 $22,933,804 -$3,211,596 $1,475,126 $28,759,711 $0 $2,386,273 $2,386,273 $31,145,984
11 2036 $7,713,624 $23,851,157 -$3,147,364 $1,512,004 $29,929,421 $0 $2,433,998 $2,433,998 $32,363,419
12 2037 $7,867,897 $24,805,203 -$3,084,417 $1,549,804 $31,138,487 $0 $2,482,678 $2,482,678 $33,621,165
13 2038 $8,025,255 $25,797,411 -$3,022,728 $1,588,550 $32,388,487 $0 $2,532,331 $2,532,331 $34,920,818
14 2039 $8,185,760 $26,829,307 -$2,962,274 $1,628,263 $33,681,057 $0 $2,582,978 $2,582,978 $36,264,035
15 2040 $8,349,475 $27,902,480 -$2,903,028 $1,668,970 $35,017,896 $0 $2,634,638 $2,634,638 $37,652,534
16 2041 $8,516,464 $29,018,579 -$2,844,968 $1,710,694 $36,400,770 $0 $2,687,330 $2,687,330 $39,088,100
17 2042 $8,686,794 $30,179,322 -$2,788,068 $1,753,461 $37,831,509 $0 $2,741,077 $2,741,077 $40,572,586
18 2043 $8,860,530 $31,386,495 -$2,732,307 $1,797,298 $39,312,016 $0 $2,795,899 $2,795,899 $42,107,914
19 2044 $9,037,740 $32,641,955 -$2,677,661 $1,842,230 $40,844,264 $0 $2,851,817 $2,851,817 $43,696,081
20 2045 $9,218,495 $33,947,633 -$2,624,108 $1,888,286 $42,430,306 $61,600,221 $2,908,853 $64,509,074 $106,939,380
21 2046 $9,402,865 $35,305,538 -$2,571,626 $1,935,493 $44,072,271 $0 $2,967,030 $2,967,030 $47,039,301
22 2047 $9,590,922 $36,717,760 -$2,520,193 $1,983,881 $45,772,370 $0 $3,026,371 $3,026,371 $48,798,740
23 2048 $9,782,741 $38,186,470 -$2,469,789 $2,033,478 $47,532,899 $0 $3,086,898 $3,086,898 $50,619,797
24 2049 $9,978,395 $39,713,929 -$2,420,393 $2,084,315 $49,356,246 $0 $3,148,636 $3,148,636 $52,504,882
25 2050 $10,177,963 $41,302,486 -$2,371,986 $2,136,423 $51,244,887 $0 $3,211,609 $3,211,609 $54,456,495
26 2051 $10,381,523 $42,954,586 -$2,324,546 $2,189,833 $53,201,396 $0 $3,275,841 $3,275,841 $56,477,236
27 2052 $10,589,153 $44,672,769 -$2,278,055 $2,244,579 $55,228,446 $0 $3,341,358 $3,341,358 $58,569,804
28 2053 $10,800,936 $46,459,680 -$2,232,494 $2,300,693 $57,328,816 $0 $3,408,185 $3,408,185 $60,737,000
29 2054 $11,016,955 $48,318,067 -$2,187,844 $2,358,211 $59,505,389 $0 $3,476,348 $3,476,348 $62,981,737
30 2055 $11,237,294 $50,250,790 -$2,144,087 $2,417,166 $61,761,163 $0 $3,545,875 $3,545,875 $65,307,038
31 2056 $11,462,040 $52,260,821 -$2,101,205 $2,477,595 $64,099,251 $0 $3,616,793 $3,616,793 $67,716,044
32 2057 $11,691,281 $54,351,254 -$2,059,181 $2,539,535 $66,522,889 $0 $3,689,129 $3,689,129 $70,212,017
33 2058 $11,925,106 $56,525,304 -$2,017,998 $2,603,023 $69,035,436 $0 $3,762,911 $3,762,911 $72,798,348
34 2059 $12,163,608 $58,786,317 -$1,977,638 $2,668,099 $71,640,386 $0 $3,838,170 $3,838,170 $75,478,556
35 2060 $12,406,880 $61,137,769 -$1,938,085 $2,734,801 $74,341,366 $0 $3,914,933 $3,914,933 $78,256,299
36 2061 $12,655,018 $63,583,280 -$1,899,323 $2,803,171 $77,142,146 $0 $3,993,232 $3,993,232 $81,135,378
37 2062 $12,908,118 $66,126,611 -$1,861,337 $2,873,251 $80,046,644 $0 $4,073,096 $4,073,096 $84,119,740
38 2063 $13,166,281 $68,771,676 -$1,824,110 $2,945,082 $83,058,929 $0 $4,154,558 $4,154,558 $87,213,487
39 2064 $13,429,606 $71,522,543 -$1,787,628 $3,018,709 $86,183,230 $0 $4,237,649 $4,237,649 $90,420,880
40 2065 $13,698,199 $74,383,444 -$1,751,875 $3,094,177 $89,423,945 $91,534,688 $4,322,402 $95,857,090 $185,281,035
41 2066 $13,972,163 $77,358,782 -$1,716,838 $3,171,531 $92,785,638 $0 $4,408,850 $4,408,850 $97,194,489
42 2067 $14,251,606 $80,453,133 -$1,682,501 $3,250,820 $96,273,058 $0 $4,497,027 $4,497,027 $100,770,085
43 2068 $14,536,638 $83,671,259 -$1,648,851 $3,332,090 $99,891,136 $0 $4,586,968 $4,586,968 $104,478,104
44 2069 $14,827,371 $87,018,109 -$1,615,874 $3,415,392 $103,644,998 $0 $4,678,707 $4,678,707 $108,323,705
45 2070 $15,123,918 $90,498,833 -$1,583,556 $3,500,777 $107,539,972 $0 $4,772,281 $4,772,281 $112,312,254
46 2071 $15,426,396 $94,118,787 -$1,551,885 $3,588,297 $111,581,594 $0 $4,867,727 $4,867,727 $116,449,321
47 2072 $15,734,924 $97,883,538 -$1,520,848 $3,678,004 $115,775,619 $0 $4,965,082 $4,965,082 $120,740,701
48 2073 $16,049,623 $101,798,880 -$1,490,431 $3,769,954 $120,128,026 $0 $5,064,383 $5,064,383 $125,192,409
49 2074 $16,370,615 $105,870,835 -$1,460,622 $3,864,203 $124,645,031 $0 $5,165,671 $5,165,671 $129,810,702
50 2075 $16,698,028 $110,105,668 -$1,431,410 $3,960,808 $129,333,094 $0 $5,268,984 $5,268,984 $134,602,079
51 2076 $0 $0 $0 $0

$0 $50 $100 $150
Millions
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Summary
Iqaluit Renewable Energy Project

Jaynes Inlet Hydro & Wind - Electric Load Only

Scenario Inputs Demand
Wind Power Site Jaynes Inlet Electrical Demand 65.4 GWh 100%

Wind Plant Capacity 5 MW Thermal Demand 0.0 GWh 0%
Hydro Scenario Selection Jaynes Inlet Industrial Demand 0.0 GWh 0%

Hydro Plant Capacity 10 MW Total Demand 65.4 GWh
Pumped Storage Hydro No

PSH Turbine Power Capacity 0.0 MW Renewable Capital Costs
PSH Type Open Hydro / PSH

Wind
Diesel Base Load 0.0 MW Total

Energy Supply Levelized Cost of Energy
Renewable Supply 65.2 GWh 100% Diesel /MWh

Diesel Supply 0.3 GWh 0% Renewables /MWh
Aggregate /MWh

Wind Supply 19.7 GWh
Wind Capacity Factor 45%

Hydro Supply 45.5 GWh Diesel Run Time Hours 244 hrs 3%
Hydro Capacity Factor 52% CO2 Emissions 0.2 x 1000 ton/yr

$18,249
$390
$463

$175,688,689
$34,157,507

$209,846,196

0

1

2

3

4

5

6

7

8

9

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

P
ow

er
 (M

W
)

Monthly Energy Profile
Wind Power to
Load (MW)

Wind Power to
PSH (MW)

Electric Load
(MW)

Thermal Load
(MW)

Industrial Load
(MW)

Diesel
Generation
(MW)
Actual Hydro
Power (MW)

© 2023 Canadian Projects Limited
1096-006-3.1 PE Model - Rev 1a - Jaynes Inlet Hydro + Wind.xlsm  12/21/2023  



Hydro Calculations
   Iqaluit Renewable Energy Project

        Jaynes Inlet Hydro & Wind - Electric Load Only

Penstock Hydraulics and Capacities Synthetic Inflows (Partial)
Selected Power Capacity 10.0 MW
Maximum Gross Head 437 m Watershed Area (km²) 22.9
Target Headlosss at Capacity 65.2 m Unit Runoff (l/s/km²) 10.7
Maximum Plant Flow Setting 3.221 m³/s Scaling Factor 0.068

Average Discharge 2.18
Low Flow Operations
Turn Down Per Unit 0% Net Efficiency 83.4%
Number of Units 3 Turbine 90.0%
Minimum Plant Flow 0.00 m³/s Generator 97.5%

Transformer 99.0%
Other Parameters Station Service Power Cons 99.0%
Starting Reservoir Level 50% Line Losses 97.0%
Dam Slopes 2 H:1V
Freeboard 5 m

Transmission Voltage 69 kV

Jaynes Inlet

Design Flood to Mean 
Annual Discharge Ratio 100
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Actual Hydro Power (MW) Inflow (m3/s) Instream Flow Release (m³/s)

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Min Avg Max

Actual Hydro Pow er (MW) 6.13 6.13 5.82 5.31 4.51 4.53 4.79 4.75 4.56 4.8 5.23 5.78 0 5.19 9.71

Inflow  (m3/s) 0.05 0.01 0.01 0.01 0.11 10.2 6.34 3.77 3.34 1.6 0.54 0.17 0 2.18 50.2

Instream Flow  Release (m³/s) 0 0 0 0 0 0.81 0.63 0.38 0.33 0.16 0.05 0.01 0 0.2 1.02

Hydro Spilled (MW) 0 0 0 0 0 0 1.53 2.5 4.13 1.56 0 0 0 0.81 10

Upper Reservoir Level (m) -6.21 -8.43 -10.6 -12.7 -14.5 -12.3 -2.88 -0.64 -0.08 -0.23 -1.18 -2.82 -20 -6.02 0

Low er Reservoir Level (m) -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
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 Wind Calculations
   Iqaluit Renewable Energy Project

        Jaynes Inlet Hydro & Wind - Electric Load Only

Turbine Data Power Curve
Reference Turbine Enercon E70 Wind Turbine Turbine
Rated Power 2300 kW Speed Power Power
Hub Height 75 m m/s % kW
Cut-In Wind Speed 2.0 m/s 0 0% 0
Cut-Out Wind Speed 25.0 m/s 1 0% 0
Cut-Out Temperature -40.0 °C 2 0% 0
IEC Wind Class IA 3 12% 267
Rotor Diameter 71 m 4 23% 530

5 34% 787
Wind Speed Scaling 6 45% 1032
Met Tower Average Wind Speed 4.41 m/s 7 55% 1264
Wind Site Average Wind Speed 8.42 m/s 8 64% 1478
Site Wind Speed Reference Height 50 m 9 73% 1673
Hellmann Coefficient 0.10 10 80% 1845
Wind Speed Scale Factor 1.988 11 87% 1992
Elevation Difference 1.988 m 12 92% 2112

13 96% 2203
Net Efficiency 85.4% 14 98% 2265
Power Curve Turbulence Variation 100.0% 15 100% 2296
Topgraphic Efficiency 100.0% 16 100% 2300
Wake Effects 98.0% 17 100% 2300
Collector Losses 97.0% 18 100% 2300
Station Service Consumption 99.5% 19 100% 2300
Transmission Losses 98.0% 20 100% 2300
Icing and Blade Degradation 95.0% 21 100% 2300
Substation Maintenance 100.0% 22 100% 2300
Effective Turbine Availability 98.0% 23 100% 2300
Hysterysis 99.5% 24 100% 2300
Sector Management 99.5% 25 100% 2300
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28 0% 0
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 Hydro Costs
   Iqaluit Renewable Energy Project

        Jaynes Inlet Hydro & Wind - Electric Load Only

Hydro / Pumped Storage
Capital Cost Capex
Mobilization & Site Services 6,579,304$   Civil 107,961$      
Access Roads / Bridges / Barge landing 4,450,000$   Electrical 147,099$      
Civil / Siteworks / Foundations 300,000$      Mechanical 35,479$        
Reservoir Dam/Spillway/Intake Works 8,181,224$   Contingency 58,108$        
Tunnel/Shaft Works 22,449,248$ -$                  
Penstock Supply and Install Works 41,621,677$ Total Annualized CAPEX $348,647
Turbine-Generator package supply 4,315,000$   Percent of Capital Cost 0.2%
Turbine-Generator Install 500,000$      
Powerhouse 1,650,000$   OPEX -$                  
Substation and BOP Electrical 1,407,000$   Management/Operators/Service 501,000$      
Transmission Line 33,936,000$ Environmental & Regulatory 25,000$        
Iqaluit Electrical System Upgrades 500,000$      Stakeholder Benefit Agreements -$                  

Landowner Payments -$                  
Remote Labour Premium 3.0% Crown Land Lease Payments 20,000$        
Engineering, PM, & CM 4.3% Insurance, Taxes, Utilities 1,414,702$   
Environmental & Permitting 2.3% Contingency 10%
Owner's Cost 6.7%
Interest During Construction (IDC) 5.0% Total Annual OPEX $2,156,772
Debt Service Reserve 5.0% Percent of Capital Cost 1.2%
Bonding and Insurance 2.0%

Contingency 10.0%

Total Capital Cost
/MW

$175,688,689
$17,568,869
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 Wind Costs
   Iqaluit Renewable Energy Project

        Jaynes Inlet Hydro & Wind - Electric Load Only

Wind
Capital Cost Capex
Mobilization & Site Services 2,081,607$   Civil $3,017
Access Roads 3,700,000$   Electrical $9,226
Civil / Siteworks / Foundations 1,030,435$   Mechanical / Turbine $73,551
Turbine Supply 10,529,348$ Contingecy 15%
Turbine Transport, Installation 684,783$      
Mobile Crane Purchase 3,000,000$   Total Annualized CAPEX $98,663
Substation & Elec BOP 1,095,043$   Percent of Capital Cost 0.29%
Transmission Line 69 kV DB 1,767,500$   
Iqaluit Electrical System Upgrades -$                  OPEX
Operations Building 300,000$      Management/Operators/Service $935,000

Environmental & Regulartor $5,000
Remote Labour Premium 2.0% Land Lease Payments $10,000
Engineering, PM, & CM 5.3% Stakeholder Benefit Agreements $0
Environmental & Permitting 3.3% Insurance, Taxes, Utilities $340,475
Owner's Cost 10.5% Contingency 10%
Interest During Construction (IDC) 5.0%
Debt Service Reserve 5.0% Total Annual OPEX $1,419,522

0.0% Percent of Capital Cost 4.2%
Contingency 10.0%

Total Capital Cost
/MW

$34,157,507
$6,831,501
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 Economics
   Iqaluit Renewable Energy Project

        Jaynes Inlet Hydro & Wind - Electric Load Only

Renewables Cost Summary

Hydro /  PSH Wind Total
Capital Cost $175,688,689 $34,157,507 $209,846,196
Average Annual Energy 65,168 MWh
Gross Energy Cost $3,220 /MWh

Annualized Capex $348,647 $98,663 $447,310
Annual Opex $2,156,772 $1,419,522 $3,576,294
Total Annual Costs $2,505,419 $1,518,186 $4,023,604

Repowering Percent of Captial 0% 70%
Repowering Cost $0 $23,910,255
Repowering Interval (years) 0 20

Residual Value Percent of Capital 0% 0%
Residual Value $0 $0 $0

General Economic Parameters

Estimate Basis Year 2023
First Production Year 2026
General Cost Escalation Rate 2.0% / year
Discount Rate 10.0%
Economic Planning Period 50 years

Levelized Cost of Energy

Diesel 0% 266 MWh $18,249 /MWh
Renewables 100% 65,168 MWh $390 /MWh
Aggregate 100% 65,434 MWh $463 /MWh

LCOE is the Net Present Value of escalated cash flow exclusive of financing arrangements and income 
tax considerations / Net present value of average annual energy, all at the specified discount rate over the 
economic planning period. Initial capital costs considered to be fully expended at the beginning of the first 
operating year.
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Cash Flows
Iqaluit Renewable Energy Project

Jaynes Inlet Hydro & Wind - Electric Load Only

Diesel Renewables Combined

Year Diesel Capex and 
Opex Fuel Cost Fuel Subsidy Carbon Tax Total Diesel Cost Capital, Repower, 

Residual Value Capex and Opex Total Renewables 
Cost Total Cost

0 2025 $0 $218,323,982 $218,323,982 $218,323,982
1 2026 $4,166,907 $139,534 -$33,357 $10,229 $4,283,312 $0 $4,269,881 $4,269,881 $8,553,193
2 2027 $4,250,245 $145,115 -$32,690 $10,484 $4,373,155 $0 $4,355,279 $4,355,279 $8,728,433
3 2028 $4,335,250 $150,920 -$32,036 $10,746 $4,464,880 $0 $4,442,384 $4,442,384 $8,907,264
4 2029 $4,421,955 $156,957 -$31,396 $11,015 $4,558,531 $0 $4,531,232 $4,531,232 $9,089,763
5 2030 $4,510,394 $163,235 -$30,768 $11,291 $4,654,152 $0 $4,621,857 $4,621,857 $9,276,009
6 2031 $4,600,602 $169,764 -$30,152 $11,573 $4,751,787 $0 $4,714,294 $4,714,294 $9,466,081
7 2032 $4,692,614 $176,555 -$29,549 $11,862 $4,851,482 $0 $4,808,580 $4,808,580 $9,660,061
8 2033 $4,786,466 $183,617 -$28,958 $12,159 $4,953,284 $0 $4,904,751 $4,904,751 $9,858,035
9 2034 $4,882,196 $190,962 -$28,379 $12,463 $5,057,241 $0 $5,002,846 $5,002,846 $10,060,087

10 2035 $4,979,840 $198,600 -$27,812 $12,774 $5,163,402 $0 $5,102,903 $5,102,903 $10,266,306
11 2036 $5,079,436 $206,544 -$27,255 $13,094 $5,271,819 $0 $5,204,961 $5,204,961 $10,476,780
12 2037 $5,181,025 $214,806 -$26,710 $13,421 $5,382,542 $0 $5,309,060 $5,309,060 $10,691,602
13 2038 $5,284,646 $223,398 -$26,176 $13,756 $5,495,624 $0 $5,415,242 $5,415,242 $10,910,866
14 2039 $5,390,339 $232,334 -$25,652 $14,100 $5,611,121 $0 $5,523,546 $5,523,546 $11,134,667
15 2040 $5,498,145 $241,628 -$25,139 $14,453 $5,729,086 $0 $5,634,017 $5,634,017 $11,363,104
16 2041 $5,608,108 $251,293 -$24,637 $14,814 $5,849,578 $0 $5,746,698 $5,746,698 $11,596,276
17 2042 $5,720,270 $261,344 -$24,144 $15,184 $5,972,655 $0 $5,861,632 $5,861,632 $11,834,287
18 2043 $5,834,676 $271,798 -$23,661 $15,564 $6,098,377 $0 $5,978,864 $5,978,864 $12,077,241
19 2044 $5,951,369 $282,670 -$23,188 $15,953 $6,226,805 $0 $6,098,442 $6,098,442 $12,325,246
20 2045 $6,070,397 $293,977 -$22,724 $16,352 $6,358,002 $36,964,768 $6,220,410 $43,185,179 $49,543,180
21 2046 $6,191,805 $305,736 -$22,270 $16,761 $6,492,032 $0 $6,344,819 $6,344,819 $12,836,851
22 2047 $6,315,641 $317,965 -$21,824 $17,180 $6,628,962 $0 $6,471,715 $6,471,715 $13,100,677
23 2048 $6,441,954 $330,684 -$21,388 $17,609 $6,768,859 $0 $6,601,149 $6,601,149 $13,370,009
24 2049 $6,570,793 $343,911 -$20,960 $18,050 $6,911,794 $0 $6,733,172 $6,733,172 $13,644,966
25 2050 $6,702,208 $357,668 -$20,541 $18,501 $7,057,836 $0 $6,867,836 $6,867,836 $13,925,672
26 2051 $6,836,253 $371,975 -$20,130 $18,963 $7,207,061 $0 $7,005,193 $7,005,193 $14,212,253
27 2052 $6,972,978 $386,854 -$19,727 $19,437 $7,359,541 $0 $7,145,296 $7,145,296 $14,504,838
28 2053 $7,112,437 $402,328 -$19,333 $19,923 $7,515,355 $0 $7,288,202 $7,288,202 $14,803,558
29 2054 $7,254,686 $418,421 -$18,946 $20,421 $7,674,582 $0 $7,433,966 $7,433,966 $15,108,548
30 2055 $7,399,780 $435,158 -$18,567 $20,932 $7,837,302 $0 $7,582,646 $7,582,646 $15,419,948
31 2056 $7,547,775 $452,564 -$18,196 $21,455 $8,003,599 $0 $7,734,299 $7,734,299 $15,737,897
32 2057 $7,698,731 $470,666 -$17,832 $21,992 $8,173,557 $0 $7,888,985 $7,888,985 $16,062,541
33 2058 $7,852,705 $489,493 -$17,475 $22,541 $8,347,265 $0 $8,046,764 $8,046,764 $16,394,029
34 2059 $8,009,759 $509,073 -$17,126 $23,105 $8,524,812 $0 $8,207,700 $8,207,700 $16,732,511
35 2060 $8,169,955 $529,436 -$16,783 $23,683 $8,706,290 $0 $8,371,854 $8,371,854 $17,078,143
36 2061 $8,333,354 $550,613 -$16,448 $24,275 $8,891,794 $0 $8,539,291 $8,539,291 $17,431,085
37 2062 $8,500,021 $572,638 -$16,119 $24,882 $9,081,421 $0 $8,710,076 $8,710,076 $17,791,498
38 2063 $8,670,021 $595,543 -$15,796 $25,504 $9,275,272 $0 $8,884,278 $8,884,278 $18,159,550
39 2064 $8,843,422 $619,365 -$15,480 $26,141 $9,473,447 $0 $9,061,963 $9,061,963 $18,535,411
40 2065 $9,020,290 $644,140 -$15,171 $26,795 $9,676,054 $54,927,701 $9,243,203 $64,170,904 $73,846,957
41 2066 $9,200,696 $669,905 -$14,867 $27,465 $9,883,198 $0 $9,428,067 $9,428,067 $19,311,265
42 2067 $9,384,710 $696,701 -$14,570 $28,151 $10,094,992 $0 $9,616,628 $9,616,628 $19,711,620
43 2068 $9,572,404 $724,569 -$14,279 $28,855 $10,311,550 $0 $9,808,961 $9,808,961 $20,120,510
44 2069 $9,763,852 $753,552 -$13,993 $29,576 $10,532,988 $0 $10,005,140 $10,005,140 $20,538,127
45 2070 $9,959,129 $783,694 -$13,713 $30,316 $10,759,426 $0 $10,205,243 $10,205,243 $20,964,669
46 2071 $10,158,312 $815,042 -$13,439 $31,074 $10,990,988 $0 $10,409,348 $10,409,348 $21,400,336
47 2072 $10,361,478 $847,644 -$13,170 $31,850 $11,227,802 $0 $10,617,535 $10,617,535 $21,845,337
48 2073 $10,568,708 $881,549 -$12,907 $32,647 $11,469,997 $0 $10,829,885 $10,829,885 $22,299,882
49 2074 $10,780,082 $916,811 -$12,649 $33,463 $11,717,707 $0 $11,046,483 $11,046,483 $22,764,190
50 2075 $10,995,683 $953,484 -$12,396 $34,299 $11,971,071 $0 $11,267,413 $11,267,413 $23,238,484
51 2076 $0 $0 $0 $0

$0 $50 $100 $150 $200 $250
Millions

© 2018 Canadian Projects Limited
1096-006-3.1 PE Model - Rev 1a - Jaynes Inlet Hydro + Wind.xlsm  CashFlows  12/21/2023  





Criterion Description Value Goal Type Weighting 
Scenario A

Weighting 
Scenario B

Weighting 
Scenario C

Weighting 
Scenario D

Weighting 
Scenario E

Weighting 
Scenario F

Armshow 
River

Armshow 
South Jaynes Inlet Cantley Bay McKeand 

North
McKeand 

South

Sylvia 
Grinnell 

Bend

Sylvia 
Grinnell Jag

Niaqunguk 
Wind

Qasitujuak 
Wind

Kynersley 
Wind

Armshow 
Wind

Jaynes Inlet 
Wind

Jaynes + 
Wind

Jaynes PSH 
+ Wind

KI PSH + 
Wind

Capacity
(Electric Load)

Total Installed capacity. MW Min 0% 0% 0% 0% 0% 0% 10 5 10 10 10 10 10 10 10 10 10 10 10 15 15 30

Average Energy
(Electric Load)

Average annual energy from the project which is consumed by load, excludes surplus energy. MWh Max 0% 0% 0% 0% 0% 0% 65,000 40,600 53,800 65,300 64,700 65,400 64,700 65,400 34,700 36,700 35,300 38,100 36,700 65,200 65,100 40,200

Renewable Supply (Electric Load) Percentage of total energy demand met by renewables. % Max 0% 0% 0% 0% 0% 0% 99% 62% 82% 100% 99% 100% 99% 100% 53% 56% 54% 58% 56% 100% 100% 61%

Capital Cost
(Electric Load)

Capital cost as a separate criterion from LCOE is intended to capture ability to finance / cost of capital. Projects may 
be too large to secure financing

$ millions Min 0% 0% 0% 0% 0% 0% $310 $140 $180 $410 $1,710 $200 $410 $910 $60 $60 $60 $80 $100 $210 $220 $170

LCOE Aggregate
(Electric Load)

Levelized cost of energy in 2023 dollars, 50 year economic life, 8% discount rate, no residual value, 2% inflation on 
operating and sustaining capex (hydro generator replacement, turbine overhauls, wind project repowering) and 
project energy pricing, effective 5% inflation on total cost of fossil fuel energy inclusive of fuel price projections and 
future carbon taxation, net of subsidies and capital cost offsets. Evaluated on total scenario load with no value for 
surplus renewable generation.

$/MWh Min 15% 0% 100% 0% 0% 0% $590 $603 $521 $692 $2,783 $338 $693 $1,472 $571 $561 $574 $570 $624 $462 $489 $710

LCOE Renewable (Electric Load) Same as above excluding diesel generation costs. $/MWh Min 0% 100% 0% 0% 0% 0% $516 $387 $368 $682 $2,781 $335 $679 $1,469 $250 $258 $264 $292 $371 $389 $416 $544

Emissions 
(Electric Load)

Carbon emission in tons of CO2 per year assuming heating fuel conversion to electric. Intended to capture 
significance beyond real cost accounted for in LCOE, which includes an estimate of escalation for carbon tax and 
fuel base pricing. Canada’s target of net-zero emissions by 2050 or public / stakeholder perception of the same.

tons CO2 / year Min 1% 0% 0% 0% 0% 1% 300 17,700 8,300 100 500 0 500 0 21,900 20,600 21,600 19,500 20,500 200 200 18,000

Capacity (Electric, Thermal, 
Industrial Loads)

Per above MW Min 0% 0% 0% 0% 0% 0% 15 5 10 20 50 30 30 40 30 30 30 30 30 45 45 120

Average Energy (Electric, Thermal, 
Industrial Loads)

Per above MWh Max 0% 0% 0% 0% 0% 0% 108,000 40,600 54,000 83,900 207,000 186,000 144,700 231,100 106,600 111,900 108,000 116,400 111,000 173,000 148,100 203,100

Renewable Supply (Electric, 
Thermal, Industrial Loads)

Per above % Max 0% 0% 0% 0% 0% 0% 46% 17% 23% 35% 88% 79% 61% 98% 45% 47% 46% 49% 47% 73% 63% 86%

Capital Cost (Electric, Thermal, 
Industrial Loads)

Per above $ millions Min 0% 0% 0% 0% 0% 0% $330 $140 $180 $410 $1,760 $270 $460 $950 $130 $130 $130 $150 $170 $310 $290 $430

LCOE Aggregate (Electric, Thermal, 
Industrial Loads)

Per above $/MWh Min 15% 0% 0% 0% 100% 0% $650 $796 $782 $771 $982 $378 $622 $479 $607 $594 $606 $587 $614 $462 $544 $464

LCOE Renewable  (Electric, 
Thermal, Industrial Loads)

Per above $/MWh Min 0% 0% 0% 100% 0% 0% $335 $387 $366 $532 $903 $163 $348 $444 $170 $169 $173 $177 $207 $226 $245 $279

Emissions (Electric, Thermal, 
Industrial Loads)

Per above tons CO2 / year Min 0% 0% 0% 0% 0% 0% 91,800 139,900 130,400 109,100 21,100 36,100 65,600 3,900 92,800 89,000 91,800 85,800 89,700 45,400 63,200 23,900

Cold Climate Risks Technical risks focusing on cold weather nature of projects. Ice management, cold weather adaptations. Rating
1 = Low
5 = High

Min 3% 0% 0% 0% 0% 4% 2 2 2 2 2 4 3 3 1 1 1 1 1 2 4 4

Geotechnical Technical risks related to geotechnical conditions. Rock quality for tunnelling, availability of material for dam 
construction.

Rating
1 = Low
5 = High

Min 1% 0% 0% 0% 0% 1% 2 1 1 4 4 2 2 2 1 1 1 1 1 1 1 1

Resource Availability Technical risks associated with wind and water with respect to uncertainty and climate change). Rating
1 = Low
5 = High

Min 1% 0% 0% 0% 0% 1% 1 3 1 1 3 1 3 3 3 3 3 3 3 3 3 3

Reliability Technology associated risks with respect to outages, spare parts, maintenance, MTBF, repair time. Rating
1 = Low
5 = High

Min 1% 0% 0% 0% 0% 1% 1 1 1 1 1 1 1 1 3 3 3 3 3 3 5 5

System Integration Difficulty of system integration and control issues. Rating
1 = Low
5 = High

Min 1% 0% 0% 0% 0% 1% 1 1 1 1 1 1 1 1 2 2 2 2 2 3 4 5

Access Potential access issues risk. Rating
1 = Low
5 = High

Min 1% 0% 0% 0% 0% 1% 2 2 3 1 5 3 2 2 1 2 2 2 4 4 4 2

Transmission Length Longer transmission line increases risk of outages. km Min 1% 0% 0% 0% 0% 1% 45 45 96 52 140 60 29 14 7 30 1 1 5 96 96 30

Schedule Approximate development years to operation considering scope of the project, equipment supply, regulatory 
approvals, contractor availability.

years Min 2% 0% 0% 0% 0% 3% 5 5 5 6 7 6 6 6 4 4 4 4 4 5 5 5

Constructability Complexity, availability of specialized equipment, reliance on weather windows, level of interfacing required, 
experience.

Rating
1 = normal challenges
5 = major challenges

Min 1% 0% 0% 0% 0% 1% 2 4 4 2 3 3 2 4 1 2 2 2 3 4 4 3

Scalability Ability to accommodate scaled deployment. Degree in Percent Max 10% 0% 0% 0% 0% 14% 1 1 1 3 1 3 1 1 5 5 5 5 5 2 2 2

Health and Safety Perceived or actual risk to project personnel and the public during construction and operations. Electrical safety, 
reservoir fluctuations during ice covered period, wind turbine noise, visual health impacts

Rating
1 = limited issues
5 = major issues

Min 5% 0% 0% 0% 0% 7% 3 1 1 3 2 1 5 5 3 2 2 1 1 1 1 2

Biophysical Environment Interactions including vegetation/habitat as well as aquatic, terrestrial, and avian species. Include potential adverse 
effects on Species at Risk, contaminant uptake (ecological risk),  population dynamics and habitat disturbance / 
disruption / destruction. Consider the potential for residual adverse effects to be Significant. Exclude consideration of 
induced effects (harvesting / resource use, economy, tourism).

Rating 
1 = no negative residual effects, no mitigation 
measures required.
5 = Several predicted negative residual effects, some 
requiring custom-designed (unproven) mitigation and 
monitoring measures and/or compensation 
requirements.

Min 10% 0% 0% 0% 0% 14% 5 5 4 5 5 5 5 5 2 4 4 4 4 4 4 4

Local Infrastructure Degree to which new local infrastructure is required to support the development including electrical system upgrades, 
substations, roads, fabrication facilities.

Rating
1 = limited
5 = significant

Min 0% 0% 0% 0% 0% 0% 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Economic Benefits Direct and indirect contributions to the local economy during construction and throughout the project lifecycle 
including employment, service industry benefits, growth potential associated with any inherent surplus sustainable 
energy supply.

Rating
1 = limited
5 = significant

Max 5% 0% 0% 0% 0% 7% 2 2 2 2 2 2 2 2 3 3 3 3 3 4 4 4

Stakeholder Support Perceived or actual support (or opposition) from the public, utility, government and regulators. Consider "social 
license" and how many intervenors are likely.

Rating
1 = opposition
5 = support

Max 2% 0% 0% 0% 0% 3% 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Rightsholder Support Perceived or actual support (or opposition) from the land rights holders. Rating
1 = opposition
5 = support

Max 2% 0% 0% 0% 0% 3% 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Size Perception Perceived negative view associated with a large footprint / large appearance viewed from Iqaluit and commonly 
travelled routes.

Rating
1 = limited visual 
5 = significant visual

Min 3% 0% 0% 0% 0% 4% 3 1 1 3 3 2 5 5 3 2 2 2 1 1 1 2

Resource Use Impacts to terrestrial, aquatic, or marine resource use. Impacts to fishing and harvesting patterns, hunting, foraging, 
use for recreation and tourism.

Rating
1 = limited
5 = significant

Min 15% 0% 0% 0% 0% 21% 5 2 2 2 2 2 5 5 2 3 3 3 2 2 2 2

Protected Areas Parks or wildlife, ecological, conservation reserves potentially affected by the project Number of different areas affected Min 2% 0% 0% 0% 0% 3% 3 3 2 1 1 1 4 4 1 1 1 5 2 2 2 1

Permits and Approvals General Perceived or actual level of effort, risks, issues with lack of framework or possible changes, number of required 
permits and approvals. Impact to land use planning process.

Rating
1 = normal effort, no new processes
5 = significant effort, new processes required

Min 3% 0% 0% 0% 0% 4% 5 5 5 5 5 5 5 5 3 3 3 4 4 5 5 5

NIRB Project is the same scope as current NIRB file 13UN006 either in part or completely. Percentage of similarity, e.g. same site, but different 
conveyance = 70%

Max 0% 0% 0% 0% 0% 0% 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Inuit Owned Lands Percentage of the project footprint on Inuit Owned Lands, including transmission line. Percentage Max 0% 0% 0% 0% 0% 0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes

2. Total weighting is 100%. Weighting provided by Growler Energy / NNC January 25, 2023.
1. Projects includ related transmission lines to Iqaluit.

Alternatives Screening Matrix

3. Scores displayed as "99" have yet to be determined/provided. 
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Iqaluit Hydro Concept Drawing Status

DWG Component - Discipline Element Drawing Type Rev % CAD File Firm

PROJECT DRAWINGS Overall Total 32 70%  

100 GENERAL Total 2 75%
111 General - Project Alternatives Overview Plan C 75% 4.3.010-A CPL
112 General - Project Alternatives Overview Plan C 75% 4.3.010 CPL

300 JAYNES INLET Total 5 75%
311 Jaynes Inlet Watersheds Plan C 75% 4.3.012 CPL
312 Jaynes Inlet Hydro and PSH Options Plan C 75% 4.3.002 CPL
321 Jaynes Inlet Project Layout Plan & Profile C 75% 4.3.002 CPL
341 Jaynes Inlet Upper Lake Plan C 75% 4.3.002 CPL
342 Jaynes Inlet Lower Lake Plan C 75% 4.3.002 CPL

500 McKEAND RIVER Total 6 75%
511 McKeand River Watersheds Plan B 75% 4.3.024 CPL
531 McKeand River South Overall Area Plan A 75% 4.3.023 CPL
532 McKeand River South Project Layout Plan & Profile B 75% 4.3.020 CPL
533 McKeand River South Storage Dam Plan B 75% 4.3.021 CPL

800 Wind Sites Total 3 75%
811 Iqaluit Overall Area Plan C 75% 4.3.015 CPL
821 Niaqunguk Wind Project Layout Plan & Profile B 75% 4.3.015 CPL
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