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1. EXECUTIVE SUMMARY 
This report details the expected cost to reclaim the Bright Meadows Solar Project, 15.7MWac / 20.3MWdc 
facility south of Edmonton, Alberta.  The expected cost to reclaim the site after decommissioning costs and 
recycling revenue is $350,786.00 based on a class 3 estimate (-20%/+30%).  Below is a breakdown of the cost 
(red) and the associated recyclable value (green).  The math proves this out to be $17.28 /KWdc based on all 
factors described in this evaluation. 

This cost estimate is before Provincial & Federal taxation and does not account for inflation which is 
estimated at 2% as per the Future Canada Inflation Calculator.   

With variables of commodity pricing, and technological developments such as mobile onsite deconstruction 
units, hub facility infrastructure and the build out of additional downstream supply chains and revenue 
sources, the current breakdown is based on today’s available prices, costs, and technologies. SUNSET 
recommends a Typical view while identifying any likely Conservative or Optimistic metrics. 

For the purpose of providing bonding/surety to satisfy AUC Rule 007 towards the reclamation of the site, a 
Typical case model should be applied.  By pro-actively conducting this reclamation evaluation, the asset 
developer has taken the first step towards the responsible and sustainable development of critical renewable 
energy infrastructure. 

Breakdown of Typical Case by Costs and Revenue 
   

Scope Costs Revenue Net 

Electrical Shut Down & Removal  $137,830.00 -$127,050.00 $10,780.00 

Hardware Removal $93,990.00 -$1,689.00 $92,301.00 

Module Reuse $306,060.00 -$245,720.00 $60,340.00 

Module Recycling $212,750.00 $0 $212,750.00 

Racking Deconstruction $210,310.00 -$295,642.00 -$85,332.00 

Fencing Removal $77,300.00 -$61,913.00 $15,387.00 

Foundation Extraction $234,650.00 -$504,350.00 -$269,700.00 

Gravel Removal $240,210.00 -$182,700.00 $57,510.00 

Substation Removal $46,750.00 -$110,000.00 -$63,250.00 

Logistics $320,000.00 $0 $320,000.00 

Total $1,879,850.00 -$1,529,064.00 $350,786.00 

 

 

 

 



 

 

2. INTRODUCTION 
The rapid expansion of solar energy projects in Alberta has highlighted the need for effective reclamation 
strategies to restore land post-decommissioning. This report examines current best practices in solar 
reclamation and outlines the processes to be applied to the sustainable management of this specific and 
unique project; determines the calculated costs associated with the end-of-life or end-of-financed life 
reclamation; and provides recommendations for sustainable land management in Alberta’s unique 
environmental context while providing an outlet for the recycling of otherwise waste materials in order to 
capture and reuse critical natural resources for a circular economy. 

Alberta has seen significant growth in solar energy installations due to its favourable sunlight conditions, 
open electricity market, closure of high-carbon power generation facilities, and supportive government 
policies. As these projects mature, it becomes crucial to address their environmental impacts and ensure 
that lands used for renewable energy facilities can be reclaimed to their natural or economically productive 
states. 

Objectives 

• Provide a clear summary of the processes to be applied to sustainably manage any early-loss, end-
of-life, and end-of-financed-life materials. 

• Determine the calculated costs associated with the reclamation of the project and return the land to 
its original condition prior to development. 

• Identify any risks associated with the proposed reclamation plan. 
• Provide recommendations to improve the reclamation outcomes and ensure long-term land 

sustainability. 

Effective reclamation is essential for minimizing the environmental footprint of renewable energy projects in 
Alberta. By adopting standardized practices, ensuring financial readiness, and engaging stakeholders, Alberta 
can lead the way in sustainable solar energy development while preserving its natural landscapes for future 
generations. By addressing the current challenges and leveraging opportunities for improvement, Alberta can 
enhance its solar reclamation outcomes, ensuring a responsible and balanced approach to energy 
development and environmental stewardship.  

Recycling Summary1 
   

 

1 CO2 reduction calculations performed by McMaster University 

Item Quantity T CO2e Saved Per CO2 Reduction 

Modules Reused 24,572 5 122,860 

Modules Recycled 6,144 3 18,432 

Metal recycled 50% Aluminum and Steel (T) 1,001 5 5,005 

Total 146,297 



 

 

3. QUALIFICATIONS 
SUNSET is a sustainability solutions company that focuses on implementing circular economy principles 
within the renewable energy sector. A federally registered company since 2020, SUNSET is headquartered in 
(WEST) Taber, Alberta, and (EAST) Hamilton, Ontario, and operates both domestically and internationally.  We 
are developing Canada’s first Renewable Energy Circular Centre in Brooks, Alberta.  

 

 

SUNSET has developed and employed cutting-edge technologies and innovative processes to handle waste 
materials from renewable energy systems. This includes decommissioning, transporting, and recycling solar 
panels, wind turbine components, and industrial batteries. Our approach ensures landfill waste will be 
diverted and that materials will be repurposed in a way that contributes to the circular economy based on 
current technological capacity and supply chain demand.  

SUNSET has established partnerships with prominent academic institutions and a diverse network of 
industry experts. These collaborations enable us to develop and commercialize the technologies and 
processes for effective waste management.  

 

 

  



 

 

Dan Carrocci is the President of SUNSET Renewables and an industry sustainability leader with 15+ years of 
experience in the renewable energy industry. He has constructed projects in every province and territory in 
Canada as well as abroad.  In addition to his experience, he has continued to develop his knowledge and 
skills through post-secondary institutions: 

• Resources Drilling & Blasting Program and the Geological Technologist Program at Sir Sandford 
Fleming College (School of Environmental and Natural Resource Sciences)  

• Total Quality Management and Six Sigma at the University of Waterloo 

• Sustainability Leadership at the Rotman School of Management, University of Toronto 

• Circular Economy, Carbon Mitigation, and Transitional Leadership at McMaster University 

• Introduction to Climate Change and Sustainability at Mohawk College 

• Indigenous Canada at the University of Alberta. 

• 21st Century Energy Transition at University of Alberta 

• Renewable Energy Essentials, Technologies, and Design at University of Alberta 

 

The team at SUNSET are passionate about the benefits of renewable energy and understands that its long-
term success is directly related to the effort and resources we apply to further circular economy principles 
through infrastructure, innovation, and determination. 

 

Notable Sunset Team Members include: 

• Greg Zilberbrant – P.Eng, PhD – Sustainability Officer 

• Jeff Dodgson – P.Eng – Innovation Officer 

• David Bruce – P.Eng, PhD – Intellectual Property Officer 

• Chris Davies – CSC – Safety Officer 

• Shane Powell – PMP – Projects Officer 

• Meaghan Niewland – MCOM – Communication/Media 

 

 

  



 

 

4. CONDITIONS 
The intent of this evaluation report is to determine the processes and associated costs required to 
decommission and reclaim the proposed ground-mounted photovoltaic solar facility within the Province of 
Alberta, Canada. 

Our objective is to apply sustainable solutions to recycle or repurpose all materials into a circular economy 
and divert waste from landfills. The cost values contained in this report are based on 2024 rates and may 
fluctuate with inflation and the market value of goods and services as the facility reaches early loss or end of 
life. The information in this report is to be used as a benchmark for indicative costing and methodology.  

SUNSET recommends re-evaluating the processes and economics for this Project upon commissioning as 
well as throughout its lifespan at intervals of 5 years up to the 20th year and then every year thereafter, 
leading into decommissioning & reclamation to ensure decommissioning funding is in alignment with current 
industry costs and processes are in alignment with current industry standards.  

SUNSET does not assume liability for omissions, misinterpretations, monetary costs, or deficiencies that may 
occur as a result of the information contained in this reclamation evaluation. This report is intended for 
speculative informational purposes only based on existing technologies and infrastructure and is not to be 
distributed to anyone other than the client and the authority requesting this information (Alberta Utilities 
Commission).   

It is not to be redistributed or revised unless expressly agreed in writing by an authorized signatory of the 
company. 

The information contained in this report is prepared to the best of our knowledge and expertise and 
determined with the singular intention of providing available data to assist in protecting the environment 
through foresight and preparation using current best practices in renewable energy reclamation. 

 

 

 

 

 

 

 

 

 



 

 

5. PROJECT 

5.1. PROJECT DETAILS2 

Client Name Revolve Meadows Solar GP Inc. 

Client Address 2200-700 W. Georgia Street Vancouver, BC, V7Y 1K8 

Client Representative Name Tania Ontiveros 

Client Representative Position Chief Financial Officer 

Client Representative Email Tania@revolve-renewablepower.com 

Client Representative Phone Number 778-840-9156 

Project Name Bright Meadows Solar 

(Google Maps Pin Location) https://maps.app.goo.gl/b8XnSwDFBxMoiUYi9 

Size AC (kW) 15,700.0 

Size DC (kW) 20,300.0 

Racking Type Single Axis Tracker 

Module Make TRINA 

Module Model TSM--DEG21C.20 

Module Size (Wp) 660 

Module Quantity 30,716 

Foundation Type Ibeam 

Foundation Quantity 5,240 

Inverter Type SUNGROW SG3150UD-MV 

Inverter Size (kVA) 3,150 

Inverter Quantity 6 

Fencing Distance (M) 2,860 

Internal Road Type gravel, 4,5m wide 

Internal Road Area (Square Meters) 9135 

Site Commissioning Date 12-31-2026 

Site Decommissioning Date 12-31-2056 

TRANSFORMER 3150KVA, 0.6/25kV, 3-PhaseOil-immersed, KNAN, 

CIRCUIT BREAKER 600A, 25kV, 125kV BIL 

SWITCHGEAR 25kV outdoor padmounted switchgear, 600A BUS, 12.5kAIC, 125kV BIL 

BUSBARS 600A, 25kV, 125kV BIL 

DISCONNECTORS (ISOLATORS) 600A, 25 kV, 150kV BIL, 12.5KAIC, Pole Mounted Load Break Switch 

SURGE ARRESTORS 25kV Nominal, 15.3kV MCOV 

RELAYS SEL-751, SEL-3555, 

GROUNDING SYSTEM 1000 KVA, 24.9/14.4 kV, ONAN 

COMMUNICATIONS TOWER TBD; typical communication tower; assume 30m 

 

2 Details provided are based on the preliminary layout for permitting and standard assumptions. Details may 
change based on the results of geotechnical surveys and detailed design. 

mailto:Tania@revolve-renewablepower.com


 

 

 

5.2. PROJECT LAYOUT 

 

 

 

  



 

 

6. METHODOLOGY & ASSUMPTIONS 
The following is a summary of the methodology used to break down a site into its base components for the 
secondary market, recycling, and landfill. The objective is to divert as much material as possible away from 
landfills through reuse and recycling and the development of downstream revenues generated from base 
components. The costs estimated in this evaluation are based on a project's size in peak kilowatts (kWp). 
SUNSET applies a realistic estimate of labour, food and lodging, vehicle rentals, and transportation to provide 
inclusive costs based on experience and current technologies. The cost values do not account for inflation 
and are based on 2024 rates. 

6.1.1. ELECTRICAL SHUT DOWN & REMOVAL 

Much of the balance of plant equipment such as inverters, switchgear, substation, and communications 
tower reclamation pricing is located within this item. 

6.1.2. HARDWARE REMOVAL 

The hardware (fasteners, clamps, connectors) to attach modules to racking are similar across vendors and 
therefore SUNSET expects little variance across suppliers. 

6.1.3. MODULE REUSE 

Modules have been shown to achieve over 85% of their performance by the 30-year point. SUNSET expects 
80% of modules to be fit for reuse in the secondary market as Grade B modules. Grade B modules are to be 
tested, re-certified, and used for low risk applications such as agriculture, recreational, remote telemetry, 
etc. 

6.1.4. MODULE RECYCLING 

SUNSET expects 20% of modules to require full recycling. We have developed the technology to break down 
the solar modules into their base components with the constituent parts to be repurposed or recycled. 

6.1.5. RACKING DECONSTRUCTION 

Racking designs vary significantly across manufacturers and will result in the largest variance of cost. Based 
on the quantity of metal being recycled it is currently shown a revenue source to offset costs of reclamation. 
This Project has a single-axis tracking design. 

6.1.6. FENCING REMOVAL 

Fencing for high-voltage solar facilities - anything greater than 750 volts - requires a typical 6-foot tall chain-
link fence with potential barbed wire. Depending on the terrain, it is expected each post is driven into the 
ground as per standard installation methods, and there are minimal footings for the facility except in key 
locations such as gates and entryways.  

6.1.7. FOUNDATION EXTRACTION 

Foundations costs focus mostly on steel piles given the large quantity expected in any large solar facility. 
Other foundations have been considered including concrete pads for transformers, switchgear, e-house, and 
other balance of plant. It is assumed that the pads do not go further than 4 feet below grade and can be 
broken up and hauled away. The estimated weights of foundations are based on standard helical pile 



 

 

foundations required to support a structure of this nature and may change after geotechnical investigations 
and foundation load testing programs confirm that the design is conducive to the geology. 

6.1.8. GRAVEL REMOVAL 

This includes the stripping of gravel using a dozer, loading it into a screening plant using a loader, and then 
loading it into trucks to be removed off of the site. The area will be covered with topsoil and seeded as per the 
line item in the logistics table. 

6.1.9. SUBSTATION REMOVAL 

The substation equipment is to be removed in its entirety.  Foundations, fencing and gravel removal 
calculations are accounted for and incorporated into their respective tables.  

Assumptions Table3, 4 

Category Quantity Unit 
All 10 Hours/Shift 
All 9 Crew Size excluding Foreman 
Electrical Shut Down & Removal 17500 kg/Inverter 
Electrical Shut Down & Removal 2 min/module 
Hardware Removal 0.1 lbs/module 
Hardware Removal 2 min/module 
Module Reuse 25 Modules per pallet 
Module Reuse 80% Module to Reuse 
Module Reuse 5 Minutes/Module 
Module Reuse 100 km from site to metal recycler 
Module Reuse 100 km/h 
Module Recycling 25 Modules per pallet 
Module Recycling 20% Modules to Recycle 
Module Recycling 5 Minutes/Module 
Racking Deconstruction 17.5 lbs/module 
Racking Deconstruction 1 Minutes/Modules 
Racking Deconstruction 100 km to local metal recycler 
Fencing Removal 1.25 Minutes/linear foot 
Foundation Extraction 175 lbs/pile 
Foundation Extraction 5 Min/Pile 
Foundation Extraction 50 km distance to landfill 
Fencing Removal 10% Hours required for skid steer 

 

 

 

3 Assumptions are based on references and appendices provided as well as the industry field experience of the SUNSET 
team as outlined in the qualifications section of this report. 
4  Scrap values are estimated based on local metal recycling facilities. 
 



 

 

6.1. OFF-SITE RECYCLING 

Materials requiring offsite recycling or further processing will be transported to our 380-acre hub facility in 
Brooks, AB. This includes black mass (silicon, EVA sheeting, busbars), glass, motors, inverters, junction 
boxes, as well as any solar modules that are physically damaged, deformed, or deteriorated.  

 
 

 

 

Fig 1 : SUNSET HUB 

Brooks, Alberta 

 

 

 

 

 

6.2. LOCAL METAL RECYCLERS 

All metal parts which do not require further deconstructing or processing including fasteners and related 
hardware, racking and piles will be brought to facilities equipped for metal recycling. 

 

 

 

 
Fig 2: Map of Metal Recyclers 

Local to Project 

 

 

 

 

 

 



 

 

7. DECONSTRUCTION PROCESS 

7.1.1. Overall Assumptions 

• The site is free and with clear access to the project area. 
• Does not include any substations, transmission lines, or communications towers. 

7.1.2. Overall Risks 

• Inclement weather. 

7.2. ELECTRICAL DISASSEMBLY 

7.2.1. Scope 

• De-energize and isolate full system. 
• Unplug each module, wrap in a knot, and secure to backing sheet with tape. 
• Cut Inverter Cables. 

 
Electrical Shut Down & Removal     

Item Rates Unit Quantity Total 

Food & Lodging $250.00 Night 135 $33,750.00 

Resale: Inverters -$0.55 unit 231,000 -$127,050.00 

Crane $5,000.00 Crane per day 2 $10,000.00 

Role: Technician Apprentice $70.00 Hour 1,344 $94,080.00 

Total    $10,780.00 

 

7.2.2. Assumptions 

• Concrete pads to be broken using rock hammer attachment, loaded into dump truck and sent to 
landfill. 

• Underground cable removal is not factored into this report as design is preliminary, however based 
on the cost to remove vs. recyclable value of material this will not have a material effect on the 
overall project price.  Typical lease agreement is to remove anything 1m below ground surface with 
the majority of cabling being below this depth. 

7.2.3. Risks 

• Hardware could be corroded or stripped beyond expectations and requires cutting which will 
result in additional labour. 

• DC strings continue to be energized. 
 
  



 

 

7.3. HARDWARE REMOVAL 

7.3.1. Scope 

• Undo fasteners holding modules to the purlins, 
• Put hardware into storage containers to be reused or recycled. 

 
Hardware Removal     

Item Rates Unit Quantity Total 

Food & Lodging $250.00 Night 111 $27,750.00 

Resale: Metal -$0.55 lb 3,071 -$1,689.00 

Role: Labourer $60.00 Hour 1,104 $66,240.00 

Total    $92,301.00 

7.3.2. Assumptions 

• Four (4) Bolts and nuts per module. 

7.3.3. Risks 

• Hardware corroded, rustiest, or stripped beyond expectations, 
• Weather could limit tasks and speeds of tasks. 

  



 

 

7.4. MODULE REUSE 

7.4.1. Scope 

• Record module specifications or serial numbers off of the backside label. 
• Remove modules and stack them on wooden pallets. 
• Wrap with shrink wrap to secure the bundle. 
• Wrap the serial number identification sheet into the last wrap so it’s visible. 

 
Module Reuse     

Item Rates Unit Quantity Total 

Food & Lodging $250.00 Night 205 $51,250.00 

Material: Custom Vertical Pallet $20.00 Pallet 983 $19,660.00 

Material: Shrink Wrap $20.00 Pallet 492 $9,840.00 

Resale: Modules Used -$10.00 Module 24,572 -$245,720.00 

Role: Technician Apprentice $70.00 Hour 1,366 $95,620.00 

Role: Equipment Operator $70.00 Hour 683 $47,810.00 

Vehicle: Skid Steer $250.00 Day 69 $17,250.00 

Vehicle: Truck 53 foot flatbed $230.00 Hour 281 $64,630.00 

Total    $60,340.00 

7.4.2. Assumptions 

• Modules have been checked regularly over the life of project therefore reducing the likelihood of 
non-reusable modules, 

• Assuming 80% of modules will be in safe and useful working conditions to be reused for other 
applications, 

• Resale value estimated at $0.02/watt at full 25 year end of life 

7.4.3. Risks 

• Microfractures may not become visible until transported back to SUNSET facilities, 
• Technology advancement renders panels obsolete, 
• Project experiences early loss due to catastrophic weather event. 

  



 

 

7.5. MODULE RECYCLING 

7.5.1. Scope 

• Record the module serial number on the backside label. 
• Remove modules and place them into the transport bins. 

 
Module Recycling     

Item Rates Unit Quantity Total 

Food & Lodging $250.00 Night 52 $13,000.00 

Material: Custom Vertical Pallet $20.00 Pallet 246 $4,920.00 

Material: Shrink Wrap $20.00 Pallet 123 $2,460.00 

Module Processing $20.00 Module 6,144 $122,880.00 

Role: Technician Apprentice $70.00 Hour 342 $23,940.00 

Role: Equipment Operator $70.00 Hour 171 $11,970.00 

Vehicle: Skid Steer $250.00 Day 69 $17,250.00 

Vehicle: Truck 53 foot flatbed $230.00 Hour 71 $16,330.00 

Total    $212,750.00 

7.5.2. Assumptions 

• Handling and care with the same attention to detail as reuse modules, 
• Assuming 20% of panels will experience early loss or become damaged in the 

deconstruction/transportation process, 
• Module processing cost estimated based on current technologies & economics of SUNSET 

processes 

7.5.3. Risks 

• Any panels significantly damaged will be difficult to place into bins. 
  



 

 

7.6. RACKING DECONSTRUCITON 

7.6.1. Scope 

• Secure table with excavator's thumb, 
• Using cutting torches or cut saw, slice top brackets/lower brackets, 
• Cut to length for bins, 
• Put racking into transport bins for recycling. 

 
Racking Deconstruction     

Item Rates Unit Quantity Total 

Food & Lodging $250.00 Night 103 $25,750.00 

Resale: Metal -$0.55 lb 537,530 -$295,642.00 

Role: Labourer $60.00 Hour 512 $30,720.00 

Role: Equipment Operator $70.00 Hour 512 $35,840.00 

Vehicle: Truck Bin Rolloff 40 cubic foot $250.00 Hour 160 $40,000.00 

Vehicle: Excavator with Thumb $1,500.00 Day 52 $78,000.00 

Total    -$85,332.00 

7.6.2. Assumptions 

• The racking is not damaged and is in its original installation form, 
• This is a fixed tilt racking design, 

7.6.3. Risks 

• Racking is under compression before final connections are released resulting in additional care 
required. 

  



 

 

7.7. FENCING REMOVAL 

7.7.1. Scope 

• Remove the barbed wire, 
• Remove the chain link fence, 
• Remove the wooden foundations. 

 
Fencing Removal     

Item Rates Unit Quantity Total 

Food & Lodging $250.00 Night 64 $16,000.00 

Resale: Fence @12lbs/linear ft -$6.60 linear ft 9,381 -$61,913.00 

Role: Equipment Operator $70.00 Hour 640 $44,800.00 

Vehicle: Truck Bin Rolloff 40 cubic foot $250.00 Hour 17 $4,250.00 

Vehicle: Skid Steer $250.00 Day 7 $1,750.00 

Vehicle: Excavator with Thumb $1,500.00 Day 7 $10,500.00 

Total       $15,387.00 

7.7.2. Assumptions 

• All materials are made of metal (no wooden posts), 
• Includes interior fencing around substation, 
• The majority of footings are not concreted in place, 

7.7.3. Risks 

• Site security is compromised once fencing is removed.  



 

 

7.8. FOUNDATION EXTRACTION 

7.8.1. Scope 

• Using an excavator secure connection adaptor on top of the pile. 
• Apply upward pressure to raise pile out of the ground.  
• Lay the pile onto the ground. 
• Remove the connector pins and uncouple the adaptor. 
• Load piles into bins for removal to be recycled into raw material. 
• Includes foundations for substation & communications tower. 
• If pils do not pull then dig beside to expose pile and reduce friction 

 
Foundation Extraction     

Item Rates Unit Quantity Total 

Food & Lodging $250.00 Night 132 $33,000.00 

Resale: Piles @ 175lbs/pile -$96.25 pile 5,240 -$504,350.00 

Role: Equipment Operator $70.00 Hour 874 $61,180.00 

Role: Labourer $60.00 Hour 437 $26,220.00 

Vehicle: Truck Bin Rolloff 40 cubic foot $250.00 Hour 105 $26,250.00 

Vehicle: Excavator with Rotary Head $1,750.00 Day 44 $77,000.00 

Vehicle: Skid Steer $250.00 Day 44 $11,000.00 

Total    -$269,700.00 

7.8.2. Assumptions 

• Piling design parameters including length, pipe diameter, metal gauge, estimated to be 
175lbs/pile.  This value may vary with geotechnical considerations, 

• Foundation design is conducive to the geology through data collected throughout geotechnical 
investigations, foundation load testing programs, and pile quality control data recorded for each 
foundation installed, 

7.8.3. Risks 

• Design may change due to geological data collected throughout a geotechnical investigations and 
foundation load testing program.  



 

 

7.9. GRAVEL REMOVAL (ROADS & PADS) 

7.9.1. Scope 

• Using heavy equipment (dozer, loader, excavator & skid steer), 
• Scrape granular material off of soil, and load into trucks for offsite removal and resale. 

Gravel Removal 

Item Rates Unit Quantity Total 

Food & Lodging $250.00 Night 45 $11,250.00 

Resale: Gravel -$20.00 Cubic Meter 9135 -$182,700.00 

Role: Equipment Operator $70.00 Hour 290 $20,300.00 

Role: Labourer $60.00 Hour 156 $9,360.00 

Vehicle: Dozer $1,500.00 Day 10 $15,000.00 

Vehicle: Excavator with Bucket $1,500.00 Day 10 $15,000.00 

Vehicle: Loader with Bucket $1,500.00 Day 10 $15,000.00 

 Vehicle: Skid Steer with Bucket $250.00 Day 10 $2,500.00 

Vehicle: Screening Plant $3,000.00 Day 3 $9,000.00 

Vehicle: Truck Bin Rolloff 10 cubic meter $150.00 Hour 952 $142,800.00 

Total   
 

$57,510.00 

7.9.2. Assumptions 

• Granular Material is being shipped to a resale location within 1 hour of site location, 
• Topsoil and seeding costs are included in Line Item 5 of Logistics, 

7.9.3. Risks 

• Soil Contamination into gravel material. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

7.10. SUBSTATION REMOVAL 

7.10.1. Scope 

• Remove all substation components using Excavator, Crane, & Skid Steer. 
 

Fencing Removal     

Item Rates Unit Quantity Total 

Food & Lodging $250.00 Night 25 $6,250.00 

Resale: Substation Metal Components -$0.55 Lb 200,000 -$110,000.00 

Role: Operator $70.00 Hour 100 $7,000.00 

Role: Technician Apprentice $60.00 Hour 150 $9,000.00 

Vehicle: 53ft Flatbed Truck $250.00 Hour 15 $3,750.00 

Vehicle: Truck Bin Rolloff 40 cubic foot $250.00 Hour 8 $2,000.00 

Vehicle: Crane $5,000.00 Day 2 $10,000.00 

Vehicle: Skid Steer $250.00 Day 5 $1,250.00 

Vehicle: Excavator with Thumb $1,500.00 Day 5 $7,500.00 

Total       -$63,250.00 

7.10.2. Assumptions 

• Foundations, fencing, and gravel pads are accounted for in respective tables, 

7.10.3. Risks 

• Site security is compromised once fencing is removed. 
• Inclement weather 
 
 
 
 

  



 

 

7.11. LOGISTICS 

7.11.1. Scope 

• Organization of hiring, safety, and daily work, 
• Coordination of recycling, transportation and equipment rentals/purchases. 

 
Logistics     

Item Rates Unit Quantity Total 

Role: Journeyman Foreman $100.00 Hour 1,000 $100,000.00 

Mobilization/Demobilization $10,000.00 project 2 $20,000.00 

Logistics $75,000.00 Project 1 $75,000.00 

Facilities $1,000.00 Per Crew Person 50 $50,000.00 

Soil Testing, Seeding, Topsoil & Minor Grading $25,000.00 Over 3 years 3 $75,000.00 

Total    $320,000.00 

 

7.11.2. Assumptions 

• One (1) foreman for a nine (9) person crew. 
• One mobilization and demobilization. 
• Project total length with simultaneous operations is 4-6 months. 

7.11.3. Risks 

• Inclement weather leads to extended loss of productivity resulting in additional costs such as 
facilities not being used.  



 

 

8. TOTAL DECOMMISSIONING COSTS 
The costs of decommissioning this solar facility are significantly impacted by the ability to offset those costs 
through recycling metals and the reuse of models. This is a class 3 AACE estimate with a range of -20% to 
+30%. 

Cost Summary 

Scope Cost $/kWp 

Electrical Shut Down & Removal $10,780.00 $0.53 

Hardware Removal $92,301.00 $4.55 

Module Reuse $60,340.00 $2.97 

Module Recycling $212,750.00 $10.48 

Racking Deconstruction -$85,332.00 -$4.20 

Fencing Removal $15,387.00 $0.76 

Foundation Extraction -$269,700.00 -$13.29 

Gravel Removal $57,510.00 $2.83 

Substation Removal -$63,250.00 -$3.12 

Logistics $320,000.00 $15.76 

Total $350,786.00 $17.28 

 

9. IMPACT SUMMARY 
The overall reduction in CO2 emissions is estimated below: 

Recycling Summary5 

 

 

 

5 CO2  reduction calculation performed by McMaster University 

Item Quantity T CO2e Saved Per CO2 Reduction 

Modules Reused 24,572 5 122,860 

Modules Recycled 6,144 3 18,432 

Metal recycled 50% Aluminum and Steel (T) 1,001 5 5,005 

Total 146,297 



 

 

10. CASE COMPARISON 
A comparison to a Conservative and Optimistic case was completed and includes the higher costs for 
operational costs, consumable costs, and capital costs. The Conservative and Optimistic cases represent 
the +30% and -20% cost estimates, respectively. 

The Conservative case accounts for the higher costs for items such as labour, equipment, fuel, and 
transportation as well as lower reimbursement for recycled materials and module reuse. 

In the Optimistic case, there are many opportunities to save costs, such as reducing overhead by increasing 
crew size among shared facilities, hiring locally to reduce logistical costs, and developing downstream 
markets, which is currently underway by SUNSET and to be considered upon the next scheduled reclamation 
review.  Commodity prices are also considered which fluctuate daily. 

For approval of surety requirements to satisfy the Alberta Utilities Commission Rule 007, the Typical value 
calculation should be applied as it represents a fair evaluation of costs vs. recyclable value of materials.  
Factors influencing Conservative and Optimistic values will be evaluated at each scheduled review period 
throughout the project life.  

Case Comparison 

Scope Conservative (+30%) Typical Optimistic (-20%) 

Electrical Shut Down & Removal $14,014.00 $10,780.00 $8,624.00 

Hardware Removal $119,991.30 $92,301.00 $73,840.80 

Module Reuse $78,442.00 $60,340.00 $48,272.00 

Module Recycling $276,575.00 $212,750.00 $170,200.00 

Racking Deconstruction -$59,732.40 -$85,332.00 -$102,398.40 

Fencing Removal $20,003.10 $15,387.00 $12,309.60 

Foundation Extraction -$188,790.00 -$269,700.00 -$323,640.00 

Gravel Removal $74,763.00 $57,510.00 $46,008.00 

Substation Removal -$44,275.00 -$63,250.00 -$75,900.00 

Logistics $416,000.00 $320,000.00 $256,000.00 

Total $706,991.00 $350,786.00 $113,316.00 

$/kWp $34.83 $17.28 $5.58 

 



 

 

11. APPENDIX A – SINGLE AXIS TRACKER

 



 

 

 

  



 

 

12. APPENDIX B – PV MODULES 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

13. APPENDIX C – DRIVEN H PILES 
 

  



 

 

14. APPENDIX D – INVERTER 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

15. APPENDIX E – FENCE DESIGN (Example) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

16. APPENDIX F – CANREA : SOLAR RECYCLING IN CANADA 
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