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EXECUTIVE SUMMARY 
Energy sustainability is one of the foundations of a community’s well-being.  Ensuring that a community 
has access to a stable, reliable and affordable energy supply is critical to supporting the economic and 
social vibrancy of the community.   

In the context of the Village of Nakusp (the Village), access to secure and cost-effective heating fuels has 
been a long-standing challenge.  The Village is not connected to a natural gas distribution network, and 
therefore is dependent on more costly energy supplies for space and water heating; namely propane and 
electricity. In larger, more energy-intensive buildings throughout the community, particularly the 
community arena, the annual energy costs are significant.  

For many years, the Village has been interested in developing community-based renewable energy 
projects and supporting value-added opportunities for the local forestry sector.  This interest has been 
driven by many factors including, but not limited to: 

• Increasing access to wood waste supplies which could be utilized to minimize energy costs to 
existing public infrastructure within the Village of Nakusp.  

• Reducing greenhouse gas (GHG) emissions associated with the use of traditional energy supplies 
and meeting community emission reduction targets. 

• Creating long-term, cross-sector and synergistic community economic development 
opportunities (i.e. increasing the value of biomass resources through the displacement of 
traditional energy supplies). 

• Re-investing into the local economy through the purchase of the local wood wastes and wood 
supplies to supply the biomass district heating system. 

• Being a regional leader in community sustainability and self-sufficiency. 

In recognition of these interests, the Village has completed a number of bioenergy studies to support the 
development of a feasible bioenergy heating project. In 2015, the Village completed the Village of Nakusp 
Biomass District Heating Business Case, which outlined three key potential project scenarios, which 
focused on the Nakusp Secondary and Elementary Schools, the Arena, surrounding buildings, and others 
in the downtown area.  

A second report, completed in 2016 by Victor Jmaeff, focused on the completion of a business case 
analysis of the systems proposed in the previous report. The business case findings presented in the 2016 
report suggested that the Village focus on developing a biomass district heating system (DHS) that 
serviced the Arena, the Nakusp Secondary and Elementary Schools, and finally, parts of the downtown 
area.  Upon completing the 2016 analysis, a lack of project funding stalled efforts to develop a feasible 
project.  

In the spring of 2021, the Village commissioned Urban Systems to review and update previously 
completed feasibility assessments; focusing on integrating updated building energy use information, 
updating capital cost estimates,  incoporating new details on local fibre supply options, and focusing the 
assessment towards the Arena and nearby surrounding buildings. For reference, the Nakusp Secondary 
and Elementary School have decided not to take part in this study or a potential DHS.  

This report summarizes the findings of the updated biomass DHS project assessment and business case 
analysis. More specifically, this report includes an updated analysis on the following: 

• A summary of key biomass supply options; including a high-level narrative on the intention of 
utilizing available wood by-products from local mills and suppliers.  
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• A updated feasibility review of two biomass DHS project concepts, including: 

o Phase 1: A community-scale biomass heat project which would link the Nakusp and 
District Community Complex (Arena) to a centralized heating source placed adjacent to 
the Arena. 

o Complete buildout: An extension from project Phase 1 around the existing baseball field 
to the Emergency Services Building (ESB) and Senior’s Center. This phase considers a 
connection to both the ESB and Senior’s Center.  

• An updated business case analysis that considers the project’s financial feasibility. This analysis 
considers: 

o Required levels of funding to support a financially feasible project opportunity; 

o The maximum cost of feedstock to support a financially feasible project opportunity; 

o The estimated fuel / cost savings associated with fuel switching; and 

o System payback period. 

• An analysis of potential greenhouse gas (GHG) emission reductions as a result of fuel switching 
to renewable fuels. 

• A brief narrative on community economic benefits. 

• An overview of key recommendations and next steps. 

Table ES.1.1 below summarizes the key findings that have become apparent given the locally available 
wood chips and current market costs on biomass district heating equipment.  

Table ES.1.1: Preliminary Findings for Biomass District Heating System (50% Debt Financing) 

Parameter Phase 1 – Arena Only 
Complete Buildout – Arena, 

Emergency Services Building, 
Senior’s Center 

Total System Development 
Costs 

$505,000 $806,000 

Grant Funding Required (50%) $252,500 $403,000 

Debt Financing Required (50%) $252,500 $403,000 

Estimated Annual Savings 
(Energy Cost Savings) 

$45,000 $63,000 

Estimated Annual Costs  
Feedstock Supply 
O&M1 
Debt Payments 

$52,500 
$8,100 

$16,000 
$28,400 

$79,800 
$11,500 
$23,000 
$45,300 

Year 1 Savings -$7,500 -$16,800 

Simple Payback Period 12 years 14 years 

  

 

1 Annual O&M costs are estimated to be 2.5% of capital expenditures. This value is based on common industry assumptions for O&M 
costs for bioenergy projects.  
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The following key next steps have been identified to support the advancement of a bioheat project: 

• Confirm desire from the Senior’s Center to connect to a biomass DHS through a letter of support. 

• Gather additional energy data from each building and complete further energy and financial 
analysis.  More specifically, secure detailed energy use data (BC Hydro, propane, and other energy 
use / space heating data) from the Emergency Services Building and Senior’s Center to confirm 
heating loads and viability of the complete build out.  

• Complete site visit or virtual tour of all buildings to refine building retrofit costs. 

• Pursue available funding opportunities, including the following: 

o Green and Inclusive Communities Fund (small and medium retrofit stream) 

o Federation of Canadian Municipalities Green Municipal Fund 

o CleanBC Funding 

• Assess additional financing options for the project, including debt financing.  

• Work with local mills to confirm the quality, moisture content, and long-term availability of wood 
chip supplies.  

o If the quality and moisture content of wood chips from local mills are suitable, develop a 
long-term wood chip purchasing agreement.  

• Develop heat purchase/energy services agreements with the Senior’s Center.  

• Advance project engineering, development and construction.  
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1.0 INTRODUCTION 
The Village of Nakusp (the Village) currently has limited access to a stable, reliable, and affordable energy 
supply due to the community being excluded from the natural gas distribution network.  For space and 
water heating,  access to a secure and cost effective heating fuel is an on-going challenge. For context, 
the Village currently relies on electricity and propane for heating purposes which can become costly in 
energy intensive buildings such as the Arena.  

For many years, the Village has been interested in developing community-based biomass district heating 
system (DHS) projects and supporting value-added opportunities for the local forestry sector.  This 
interest has been driven by many factors including, but not limited to: 

• Increasing access to wood waste supplies which could be utilized to minimize energy costs to 
existing public infrastructure within the Village of Nakusp.  

• Reducing greenhouse gas (GHG) emissions associated with the use of traditional energy supplies 
and meeting community emission reduction targets. 

• Creating long-term, cross-sector and synergistic community economic development 
opportunities (i.e. increasing the value of biomass resources through the displacement of 
traditional energy supplies). 

• Re-investing into the local economy through the purchase of the local wood wastes and wood 
supplies to supply the biomass DHS. 

• Being a regional leader in community sustainability and energy self-sufficiency. 

In recognition of these interests, the Village has completed a number of bioenergy studies to support the 
development of feasible project scenarios. This study will look to build off the previously completed 
studies with refinement to reflect the Village’s current vision for a biomass DHS project.  
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2.0 PROJECT BACKGROUND AND CONTEXT 
The following sections provide a brief history of previously completed works supporting the biomass DHS 
project and the rationale behind the Village of Nakusp revitalizing project development efforts.  

2.1 PROJECT RATIONALE 
The Village of Nakusp has been interested in the development of a biomass district heating (also known 
as bioenergy) system dating back to 2013. The premise behind this interest is associated with a number 
of key factors, including: 

• The Village is not connected to a natural gas distribution network, and therefore is dependent 
on more costly energy supplies for space and water heating; namely propane and electricity. 

• A number of local mills and businesses produce a variety of wood products, which in turn create 
woody debris that is likely suitable for feedstock use in the biomass DHS project. 

• Supporting regional economic and environmental sustainability. 

As such, the Village wishes to invest in a biomass DHS to address the issues/opportunities outlined above. 
A biomass DHS would allow the Village to garner additional value for local products such as woody debris 
and wood wastes while developing a cost-effective solution to displace existing utility bills and reduce 
GHG emissions at key community buildings.  

2.2 PREVIOUSLY COMPLETED WORKS 
In recognition of these interests, the Village has completed a number of biomass district heating studies 
to support the development of a feasible biomass DHS project. In 2014, the Village completed the Village 
of Nakusp Biomass District Heating Business Case, which outlined three key potential project phases 
focusing on the Nakusp Secondary and Elementary Schools, Arena, surrounding buildings, and others in 
the downtown area.  

A second report, completed in 2016 by Victor Jmaeff, which focused on the completion of a business case 
analysis of the systems proposed in the previous report. The business case findings presented in this 
report suggested that the Village focus on developing a biomass DHS that serviced the Arena, the 
Nakusp Secondary and Elementary Schools, and finally, the downtown area. 

Upon completion of this second analysis, a lack of project funding stalled efforts to develop a feasible 
biomass DHS project scenario.  More recently, in the spring of 2021, the Village commissioned Urban 
Systems to complete a preliminary feasibility assessment of community-based biomass DHS project 
opportunities, with a focus on integrating new building energy use information, capital cost estimates, 
and local fibre supply information.  

2.2.1    2014 Preliminary Biomass Assessment  
In 2014, the Village conducted a preliminary business case to consider district heating to offset utility 
costs. The business case reviewed three phases: Phase 1 considered connection of Nakusp Secondary and 
Elementary Schools; Phase 2 considered extension across Fourth street and down Eighth Ave to the 
Emergency Services Building (ESB), Arena and Daycare; Phase 3 considered an extension from the 
Nakusp Secondary School and across Fourth street to the Nakusp and Area Youth Society (NAYS) building 
and down in between Sixth and Seventh Avenue to the local Selkirk Inn, Overwaitea, K2 Rotor Lodge, and 
Kal-Tire. This business case created further interest from the Village as it was anticipated that with the 
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completion of Phase 1 and 2, the system would generate approximately $22,000 per year in net revenue. 
However, due to an anticipated capital cost of $1.2 million for Phase 1 and 2, no further action came of this 
study. 

2.2.2   2016 Biomass Assessment 
In 2016, the Village refined their scope to consider aspects of Phase 1 and Phase 2 in more detail and 
considered two configurations for implementation. In the updated business case, the first configuration  
proposed the placement of an energy center adjacent to Nakusp Secondary School and connection to 
both schools once again but included an extension across Fourth Street to the NAYS building. The second 
configuration considered placing the energy center in between the ESB and Arena to service both 
buildings and an extension across Fourth Street to connect Nakusp Secondary and Elementary schools.  

The anticipated sizing for configuration 1 and 2 was 150 kW and 300 kWs respectively. In summary, 
configuration 1 returned a marginal business case, and negative net present value (NPV), whereas 
configuration 2 returned a more favourable business case and positive NPV over the 20-year project life.  

2.3 REVITALIZATION OF PROJECT  
In 2021, Urban Systems staff had an initial project kick-off meeting with the Village. At that time, it was 
determined that the focus of this assessment would be to review and update previously completed 
project assessments, focusing on integrating new building energy use information, capital cost 
estimates, and local fibre supply information. Further, it was agreed that this analysis would focus on 
bioheat project opportunities for public infrastructure owned by the Village as a starting point and extend 
the system on a phase-by-phase basis.  

After reviewing the study completed in 2016 and discussions with the Village, it was determined that a 
bioheat project concept centered around the community Arena was likely most viable and thus the focus 
of this analysis.  Further, it was determined that the project concept would be advanced in a phased, or 
incremental approach whereby: 

• Phase 1 would involve placing a biomass energy center adjacent to the Arena (and connection) 
as it is anticipated to be the most viable approach given the energy costs associated with the 
facility’s operation.  

• The complete buildout conceptually would involve extension around the existing baseball field 
to the ESB and Senior’s Center.  

Additional details on each project phase are presented throughout the remaining sections of this report.  
With that, it is generally agreed amongst the project team that a “smaller” biomass DHS project that can 
be used to pilot the technology in the community will help ensure a solid foundation is built prior to 
advancing a larger, more complex DHS. 

Depending on the success of Phase 1 and the complete buildout, the Village could consider a Phase 3 
where the DHS would be built out and extend to other community and residential buildings.  This larger 
project scenario would also see the need to create a local utility where the Village would set competitive 
rates and provide energy services (heating) rather than relying on electricity and propane for space 
heating and hot water. However, it is suggested that Phase 1 and the complete buildout be advanced 
first, with operational success; then greater consideration to Phase 3 be given. 
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3.0 BACKGROUND ON BIOENERGY PROJECTS 
District heating system projects produce heat which is distributed throughout a network of pipes to the 
desired buildings. Biomass heating systems typically have higher capital costs than conventional heating 
systems, however cost savings are often realized in fuel costs when a biomass fuel supply is readily 
available. A typical biomass DHS includes the following major components:  

• Fuel Storage;  

• Feed System;  

• Boiler to convert fuel to heat;  

• Heating liquid storage;  

• Heating liquid distribution system; and 

• Energy transfer stations for each customer.  

Bioenergy is energy produced from a variety of renewable sources, including biomass. It is a versatile 
energy form that can be used as a substitute for traditional forms of energy and can complement other 
clean energy sources, such as wind and solar power. 

Bioenergy comes in solid, liquid, or gaseous forms and can be utilized in a wide range of applications. For 
example, it can be used to heat and power buildings and industrial facilities or be used to displace 
conventional fuels used in the transportation sector. 

To develop a bioenergy project, it is first and foremost essential to identify a secure and sustainable fuel 
source. The most common biomass sources used in bioenergy projects include: 

• Agricultural and energy crops (i.e. grain/cereals stocks); 

• Logging and mill residues and wastes; 

• Wood from fire and insect-killed forests (i.e. mountain pine beetle kill); 

• Wood from non-marketable timber and associated wastes; 

• Manure from livestock operations; and 

• Landfill gas (methane). 

The Village of Nakusp recognizes the potential opportunity to utilize locally available biomass supplies 
from regional forestry sector operations, pellets and other sources to provide an affordable fuel for a 
biomass DHS project.  

3.1 FEEDSTOCK AVAILABILITY ASSESSMENT 
To support the implementation of a DHS, the Village has secured interest from two local suppliers that 
produce a considerable amount of woody debris. Local suppliers are essential when considering a 
sustainable supply, especially when there is an opportunity to boost the local economy from a product 
that would otherwise not hold the same value.  

3.1.1  Local Mills  
The two primary biomass feedstock suppliers identified include: 

• Box Lake Lumber Products Ltd.  
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• Pacific Inland Pole & Piling Co. 

Box Lake Lumber Products produces about 300 semi-truck loads of mulch bark (or 3,800-6,000 Tonnes) 
and 100 semi-truck loads of wood chips (or 1,600 Tonnes) annually2.  Box Lake Lumber Products has 
presented a Letter of Understanding to the Village to sell available feedstock for the purpose of a bioheat 
project, as shown in Appendix A. 

Pacific Inland Pole and Piling Co. produces 100 semi-truck loads of mulch bark (or 1,300-2,000 Tonnes). 
Pacific Inland Pole and Piling Co. has also presented the Village of Nakusp with a Letter of Understanding 
to sell available feedstock for the purpose of a bioenergy project (Appendix B).  

In summary, approximately 5,000 to 8,000 Tonnes of mulch bark and 1,600 Tonnes of wood chips are 
available each year from both suppliers. It should be noted that the estimated quantities of mulch bark 
and wood chips have been developed using densities presented via Box Lake Lumber’s shipping and 
dimensions page and are approximate given the variable density of wood.  

Table 3.1 below summarizes the estimated cost of the available feedstock, along with the approximate 
price per Tonne of feedstock.   

Table 3.1: Energy Content of Locally Available Biomass Supply Options 

Committed Nakusp 

Supplier 
Fuel type 

Assumed Higher Heating Value (HHV) 

(kWh/kg)3 

Box Lake Lumber Products 

Chips  

(30% MC) 
3.40 kWh/kg 

Bark 

(35% MC) 
3.11 kWh/kg 

Pacific Inland Pole & Piling 

Co.  

Bark 

(35% MC) 
3.11 kWh/kg 

As shown in the table above, it has been assumed that the wood chips have a HHV of 3.40 kWh/kg. This 
HHV is equivalent to a moisture content of approximately 30%. For reference, the HHV of bark is assumed 
to be 35%, which is notably more than wood chips, presenting a lower quality fuel with a lower HHV.    

  

 

2 Assuming tandem axle semi-truck with 53 ft semi-trailer: https://www.bwtrailer.com/semi-trailer-dimensions/  
3 Heating values referenced from http://large.stanford.edu/courses/2017/ph240/timcheck1/docs/fao-krajnc-2015.pdf, page 12.    

https://www.bwtrailer.com/semi-trailer-dimensions/
http://large.stanford.edu/courses/2017/ph240/timcheck1/docs/fao-krajnc-2015.pdf
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Table 3.2: Cost of Locally Available Biomass Supply Options 

Committed 

Nakusp 

Suppliers 

Feedstock Type 
Wood By-Product 

Cost ($/MT)4 

Cost of 

Transportation 

($/MT) 

Total 

Cost 

($/MT) 

Cost per 

MWh 

($/MWh) 

Box Lake 

Lumber 

Products 

Wood Chips 24.5 

445 

69 $19.7 

Bark 12.5 57 $18.4 

Pacific Inland 

Pole & Piling Co.  

Bark 
12.5 57 

$18.4 

Table 3.2 above details the equivalent cost per MWh of fuel generated from each supply option. For 
comparative purposes, the BC Hydro Energy Charge under the Large General Service Rate Schedule 
(electricity rate schedule for the Nakusp Arena)  is $62/MWh as of August 2021.  When including demand 
charges, the average cost of electricity for the Arena was approximately $108/MWh from 2016-2020. The 
average cost of propane for the ESB from 2018-2020 was approximately $0.88/L, equivalent to a cost of 
approximately $125/MWh.  

3.1.2  Nakusp and Area Community Forest  
In addition to the supply options described above, the Nakusp and Area Community Forest (NACFOR) is 
owned and operated by the Village of Nakusp. The existing Community Forest Agreement with the 
Province of BC extends 25 years, starting in 2008. The forest itself is 9,192 hectares in size and the allowable 

annual harvest is 20,000 m3 of timber6.  

Given the Villages’ license to harvest out to 2033, utilizing wood waste from the allowable harvest would 
be beneficial to a potential biomass DHS.  This is particularly true should a larger community district 
heating network be developed. 

3.1.3  Feedstock Transportation and Storage Considerations  
The delivery options of biomass fuels are dependent on the type of storage handling facility. Options can 
include automated unloading to feeder and gravity discharge to storage. The type of transportation used 
(super-b hopper truck, dump truck, container truck, etc.) will impact overall costs of the fuel supply, as 
well as the cost of the fuel storage. A thorough review of these options and associated biomass 
transportation / supply costs should be considered during the pre-design or detailed design phase of a 
proposed project – ideally the desired transport truck is local to limit greenhouse gas emissions from 
travel.  For this study, a cost allowance has been made for feedstock transport and storage, with 
additional details offered in Section 4.4.2 of this report. 

Figure 3.1 below provides an example of a biomass feedstock storage facility in Enderby, BC. The 
feedstock is stored in the facility shown below and fed into the boiler using a walking floor and augurs, 
as shown in Figure 3.2.  

 

4 Costs calculated using standard volume-to-weight conversion factors for wood chips and bark from: 
https://www.epa.gov/sites/production/files/2016-03/documents/conversions.pdf  
5 Used the  cost for transportation of bulk cedar chips ($/MT) in the 2016 Business Case by Victor Jmaeff. This price also accounts for 
inflation from 2016 to 2021 in Canada.  
6 Information referenced from https://nakuspcommunityforest.com/ 

https://www.epa.gov/sites/production/files/2016-03/documents/conversions.pdf
https://nakuspcommunityforest.com/
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Figure 3.1: Example of Biomass Feedstock Storage Facility in Enderby, BC7 

 

Figure 3.2: Example of Biomass Feedstock Augur in Enderby Biomass System8 

 

The figures shown above are intended to provide an example of local biomass DHS currently in operation. 
The storage facility and feedstock transportation into the system may vary for the Village of Nakusp’s 
proposed project based on the project site and potential constraints, fuel type (wood chips vs. mulch 
bark), the finalized size (capacity) of the system, and operational recommendations by biomass system 
suppliers.  

 

7 Image retrieved from https://www.arrowlakesnews.com/news/nelson-and-rdck-both-eyeing-waste-wood-to-produce-energy/. 
8 Image retrieved from https://www.canadianbiomassmagazine.ca/forging-ahead-update-on-fink-enderbys-privately-owned-district-
energy-system/ 



 

 
 
 

Village of Nakusp Bioenergy Opportunities Assessment | 8 

 

More specifically, the total size of the wood chip storage area can vary significantly based on the type of 
fuel being used. The volume of feedstock varies depending on the moisture content and the type of fuel 
being used. Table 3.3 summarizes the required feedstock storage size, based on the type of fuel used to 
provide the same amount of energy. To show the potential storage facility size required for each type of 
feedstock, a comparison of the total m3 of feedstock required to meet annual fuel consumption 
requirements of the complete buildout (153,000 kg feedstock per year) is provided.   

Table 3.3: Reequired Feedstock Storage Facility Size Based on Fuel Type 

Feedstock Type Estimated m3/tonne9 
Minimum Storage Area Required to 

Meet Annual Demand (m3, 153 
tonnes per year) 

Wood Chips 2.17 332 

Bark 5.13 785 

Wood Pellets 4.88 747 

Propane 1.67 256 

 

Specific logistics of the biomass feedstock storage and boiler supply system will require further 
consideration prior to the development of a biomass DHS project.  

4.0 BIOENERGY PROJECT ASSESSMENT 
The following sections of this report provide an overview of the bioenergy scenario analysis, including 
building parameters, equipment parameters, and summarize the financial analysis completed for Phase 
1 and the complete buildout of the proposed bioenergy heating project.  

Should the Village of Nakusp wish to expand or refine the proposed bioenergy system, an additional 
analysis could be completed to determine the potential feasibility of incorporating additional buildings 
into the system.  

4.1 APPROACH AND METHODOLOGY 
The Nakusp Arena and Emergency Services Building (ESB) have been  identified as potential locations 
for a biomass district heating solution. In addition, through recent discussion with the Village, the 
Senior’s Center is also to be included as part of the project scope. The location of these three 
community buildings of interest are illustrated in   

 

9 Values sourced from http://large.stanford.edu/courses/2017/ph240/timcheck1/docs/fao-krajnc-2015.pdf  

http://large.stanford.edu/courses/2017/ph240/timcheck1/docs/fao-krajnc-2015.pdf
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Figure 4.1 on the following page.  

Consideration was given to the local elementary and secondary school, however, the Village advised that 
the school district is no longer interested in collaborating in the development of a community bioheat 
project. 

The selected buildings for assessment have been identified as potentially feasible locations for a biomass 
DHS project, given they each have considerable heating loads and are within an acceptable proximity to 
each other.  Further, the Village has identified a need to find alternative solutions to provide heating to 
the Arena due to significant seasonal space and water heating demands. The existing electric boiler is 
approaching the end of its useful life.  Thus, the Village seeks to advance a project concept that offers a 
more cost-effective heating option using local and renewable resources.  The Arena’s existing heating 
system has been identified as a priority for replacement, however if a biomass boiler becomes the primary 
heating system, the existing heating system can act as a peaking / backup system.  

It is understood that the Arena’s current heating system is hydronic and therefore favourable to 
accommodate a biomass DHS.  For this reason, it is proposed that Phase 1 of a biomass heating system 
focus on serving the Arena.  

To increase the overall project size of a potential project and provide an alternate heating solution to key 
community buildings, the complete buildout of the proposed concept would extend out to the ESB and 
Senior’s Center.   

To minimize project development costs, undeveloped areas (areas without pavement) will be prioritized 
for potential routes. To determine if Phase 1 or the complete buildout presents a more favourable 
business case, a sensitivity analysis has been completed under similar funding constraints.  
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Figure 4.1 on the following page also illustrates the proposed phases under consideration for the 
proposed DHS concept.  
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4.2 BUILDING PARAMETERS 
The building parameters and key assumptions used throughout this assessment are summarized in 
Table 4.1 below.  

It should be noted that billing data for energy use data was provided for the Arena and the ESB (propane 
only) by the Village of Nakusp; billing data for the ESB (electricity) and Senior’s Center was not available 
at the time of this analysis.  To estimate energy use and heating demands for buildings which did not 
have data available, Urban Systems referenced data collected as part of past assessments, more 
specifically, the Nakusp District Heating System Business Analysis (Jmaeff, 2016).   

Table 4.1: Summary of Building Parameters used in Biomass DHS Assessment 

Building 
Existing Fuel 

Source 
Building Size 

(m2) 

Estimated 
Energy Used 
for Heating 

Estimated Fuel Cost 
for Space and Water 

Heating ($/year) 

1. Arena Electricity 3,600  332,000 kWh $45,00010 

2. Emergency 
Services 
Building11 

Propane 1,000  13,300 L 
propane 
(74,000 kWh) 

$11,60010 

Electricity 210  15,600 kWh $1,90012 

3. Senior’s 
Center 

Electricity 530  35,000 kWh $4,90012 

Additional information on each building considered as part of this assessment is summarized below.  

4.2.1  Nakusp and District Community Complex (Arena)  
• The building is currently primarily heated with electricity via two electric boilers which distribute 

hot water and space heating. Electricity is also relied upon for operation of lights, HVAC, 
controllers and an ice plant. The ice plant is found to increase power consumption considerably 
during periods of use.  

• This building primarily houses the hockey rink, curling rink, auditorium and squash courts. The 
Arena was is estimated to be 3,600 m2.  

• A significant amount of heating is used for hot water for flooding the ice rink. 

• From April 2020 to March 2021, BC Hydro billing data indicated that the Arena spent 
approximately $87,000 on electricity. Based on the information provided by the Village of 
Nakusp, it was estimated that approximately $45,000 (51.7%) of these costs were attributed to 
space heating. Therefore, a heating load for the building was assumed to be 35 W/m2. 

 

10 Based on actual energy use data provided by the Village of Nakusp. 
11 Office portion of Emergency Services Building (approximately 210 m2) assumed to be heated by electric heat pumps, while the 
remaining portion of building (approximately 1,000 m2) assumed to be heated by propane. A site visit should be completed in future 
project phases to confirm the heating systems and heating loads of each portion of the building.  
12 As energy use data for space and water heating was not available at the time of this assessment, an estimate of the total fuel cost for 
space and water heating and annual energy use was made based on previously completed works. The assumed electricity rate for the 
Senior’s Center was BC Hydro’s Small General Service rate, an energy charge of $0.1245 per kWh.  
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4.2.2  Emergency Services Building 
• This is a public owned facility that is currently heated by several propane forced air heaters and 

electric air source heat pumps.  

• The ESB has an approximate heated floor area of 1,210 m2, as noted by Greyback Construction13. 
1,000 m2  of the ESB was assumed to be heated by propane, while the remaining 210 m2 (office 
space) was assumed to be heated electrically. 

• As indicated in the propane data provided by the Village of Nakusp, cost of propane was 
approximately $11,700 per year from 2018-2020, indicating an average propane constumption of 
13,300 L per year.  Based on this information, a 28 W/ m2 heating load was applied for this bioheat 
assessment. It should be noted that the propane consumption in 2018 and 2019 were significantly 
less than the use in 2020. It is expected that the addition of laundry was a key contributing factor 
in the large increase. Additional propane data should be reviewed to determine if this a new 
normal consumption rate or if 2020 is an anomly year.  

• Based on the heating load information from the propane data, a 28 W/ m2 heating load was 
assumed for the heat pumps, resulting in an estimated electricity usage of 15,600 kWh per year 
for electric heating. Actual electricity consumption data was not available at the time of 
developing this report.    

4.2.3  Senior’s  Center  
• At the time of this study, the heating system at the Senior’s Center is unknown, but is assumed 

to be electricity for the purposes of this analysis.  

• The Senior’s Center has an approximate heated floor area of 530 m2. 

• As data was unavailable for the Senior’s Center, a reference heating load of 28 W/m2 was applied 
for this analysis; equivalent to similar heating loads of surrounding buildings.  Therefore, the 
estimated energy cost for space and water heating is $4,900. 

4.3 EQUIPMENT PARAMETERS 
Table 4.2 below outlines the equipment parameters and assumptions used throughout the biomass DHS 
scenario analysis. The heating system equipment parameters presented in the table below were used for 
the equipment modelled in both Phase 1 and the complete buildout. 

Table 4.2: Base Load Heating System Equipment Parameters (Biomass Boiler) 

Parameter Value 

Base Load Seasonal Efficiency 85% 

Base Load Boiler Type Hot Water 

Base Load Boiler Availability 95% availability 

Peak Load Heating Equipment 
Not included in analysis – assumed that the existing heating 
systems would be used  for project peaking and/or backup 

 

13 https://www.greyback.com/projects/listing/23/Nakusp-Emergency-
Services/#:~:text=%22The%20new%20Emergency%20Services%20Building,material%20secured%20and%20milled%20locally. 
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It should be noted that consideration should be given to the project peaking / backup heating systems 
in each building, particularly at the arena. It is understood that the existing electric boiler is reaching the 
end of its lifespan and may require replacement in coming years. The analysis currently assumes that this 
boiler will be used for the purposes of backup heating, therefore no costs are included for the potential 
replacement or inclusion of a new boiler system.  

A summary of the biomass systems for project Phase 1 and the complete buildout are provided in Table 
4.3 and Table 4.4 below.  

Table 4.3: Phase 1: Summary of Heating Delivered 

Parameter Value 

Number of Buildings Serviced 1 

Capacity of Base Load Biomass System 100 kW 

Capacity of Peak Load System Existing boiler 

Annual Fuel Consumption (Wood Chips) Approx. 110 metric tonnes 

Annual Heating Delivered (Base Load System) 328 MWh (98.8% of heating load) 

Annual Heating Delivered (Peak Load / Existing System) 4 MWh (1.2% of heating load) 

Total Annual Heating Delivered 332 MWh (100% of heating load) 

 

Table 4.4: Complete Buildout: Summary of Heating Delivered 

Parameter Value 

Number of Buildings Serviced 3 

Capacity of Base Load Biomass System 125 kW 

Capacity of Peak Load System Existing boilers/heating systems 

Annual Fuel Consumption (Wood Chips) Approx. 153 tonnes 

Annual Heating Delivered (Base Load System) 454 MWh (98.5% of heating load) 

Annual Heating Delivered (Peak Load / Existing System) 7 MWh (1.5% of heating load) 

Total Annual Heating Delivered 461 MWh (100% of heating load) 

In both project phases, the proposed biomass system would supply over 98% of the heating load to 
connected buildings.  

Given an annual local supply of 1,600 Metric Tonnes of wood chips per year, there is evidence of sufficient 
supply to meet the estimated annual demand of approximately 110 tonnes in Phase 1 or 153 tonnes for 
the proposed biomass system at complete buildout. 

4.4 FINANCIAL ANALYSIS 
The results of the financial analysis and a cost estimate for the proposed biomass system are presented 
and discussed throughout the following sections.  
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The financial viability of each of the two project phases was assessed with a debt to equity ratio of 90% 
debt/10% equity (grant funding), 75%/25%, and 50%/50%. In addition, a feedstock sensitivity analysis was 
completed for both project phases.  This was done to determine the price of feedstock (wood chips) 
required to achieve a “breakeven” project scenario – one in which the simple payback period of the 
project is equivalent to the estimated 30-year project lifespan.  

4.4.1  Financial and Economic Assumptions 
The financial and economic assumptions used throughout the financial analysis are outlined in Table 4.5 
below.  

It should be noted that as the Arena falls under BC Hydro’s Large General Service (LGS) electricity billing 
rate, and both demand and energy charges apply. In order to consider both charges, an average $/kWh 
rate, which considered both demand and energy charges, was calculated based on the Arena’s past five 
years of BC Hydro billing data.   

The two other buildings considered in this analysis were assumed to use propane and/or electricity for 
space and water heating. The electrically heated buildings (ESB and Senior’s Center) were assumed to 
receive service under BC Hydro’s Small General Service (SGS) electricity billing rate.   

Table 4.5: Financial and Economic Assumptions 

Parameter Value 

Propane Cost $0.88/L14 

Electricity Cost (Arena) $0.1085/kWh15 

Electricity Cost (ESB and Senior’s Center) $0.1245/kWh16 

Feedstock (Wood Chips) Cost (inclusive of delivery) $69/tonne17 

Inflation Rate 2% 

Discount Rate 5% 

Project Life 30 years 

Debt Interest Rate 2.19%18 

Debt Term 10 years 

As outlined in the table above, it was assumed that wood chips would be the primary feedstock source 
for the biomass DHS project. This is due to wood chips typically being of higher quality than bark (hog 
fuel), a locally available fuel source, and a significantly lower cost than wood pellets.  

It is important to note that the current energy costs which are shown above were referenced as “annual 
savings” to the end user in the financial analysis as a method of representing revenue generation. Should 

 

14 Propane cost based on recent (2020) information provided by the Village of Nakusp. 
15 Value based on average $/kWh rates (demand and energy charges) for the past five years of BC Hydro billing data. 
16 Value based on assumption that these buildings receive service under BC Hydro’s Small General Service rate.  
17 Feedstock (woodchip) cost of approximately $25 tonne and transportation cost of approximately $44/tonne (referenced from 
previously completed report) equivalent to total cost of $69/tonne.  
18 Interest rate offered by Municipal Finance Authority for 10-year borrowing term as of July 2021. 
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assets be connected to the bioheat project that are not owned by the Village itself, an energy services 
agreement would be required.   

For this analysis, the “annual savings” is, again, calculated using the propane and electricity costs shown 
above, and assumed to be the rate at which the Village sells heat to project participants. A different rate 
for the heat sold may be agreed upon by the project participants and the Village of Nakusp.  This rate 
may vary and could have a material influence on the project’s viability.  

4.4.2  Project Capital Cost Estimate 
Table 4.6 below provides a summary of the project cost estimate for Phase 1 and the complete buildout. 

Table 4.6: Phase 1 and Complete Buildout Project Cost Estimate (Class D) 

Cost Phase 1  Complete Buildout  
Biomass Boiler $120,000 (100 kW) $150,000 (125kW) 

Heating Distribution Line Pipe $24,000 $113,000 
Energy Transfer Stations and Retrofit Costs $39,000 $102,000 
Boiler House and Wood Storage $70,000 $70,000 
Allowance for Equipment Transportation, 
Setup, Installation 

$50,000 $50,000 

Training and Commissioning $5,000 $5,000 
Spare Parts (2%) $6,000 $10,000 
Contingency (30%) $116,000 $186,000 
Engineering (15%) $75,000 $120,000 

Total Capital Cost Estimate $505,000 $806,000 

4.4.3  Phase 1 Financial Analysis  
Table 4.7 below summarizes the financial analysis completed for Phase 1 of the proposed biomass DHS 
project (Arena only).  

As shown, each of the grant funding scenarios offer favourable business cases with payback periods of 
significantly less than the project’s estimated useful life of 30 years.  

Table 4.7: Phase 1: Grant Funding Sensitivity Analysis 

Parameter 
Phase 1 – 75% 

Grant Funding 
Phase 1 – 50% Grant 

Funding 
Phase 1 – 10% Grant 

Funding 

Total System Costs $505,000 $505,000 $505,000 

Grant Funding  $378,800 $252,500 $50,500 

Debt Financing Required  $126,200 $252,500 $454,500 

Estimated Annual Savings 
(Energy Cost Savings) 

$45,000 $45,000 $45,000 

Estimated Annual Costs  
Feedstock Supply 

$38,300 
$8,100 

$16,000 
$14,200 

$52,500 
$8,100 

$16,000 
$28,400 

$75,200 
$8,100 

$16,000 
$51,100 
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O&M19 
Debt Payments 

Year 1 Savings $6,700 -$7,500 -$30,200 

Simple Payback Period 6 years 12 years 22 years 

Based on the financial analysis completed, each of the grant funding scenarios reviewed would offer a 
favourable business case to the Village of Nakusp, particularly if 50% or more of system costs are covered 
by grant funding.  

The simple payback period of the project declines as additional grant funding is secured, indicating a 
stronger business case for the project as additional grant funding is available. 

4.4.4  Complete Buildout (Phase 1 and Remaining Buildings) 
Financial Analysis 

The financial analysis completed for the complete buildout includes the Arena, ESB and Senior’s Center 
and is summarized in Table 4.8 below. Similar to Phase 1, all three grant funding scenarios offer favourable 
business cases with payback periods of less than the project’s estimated useful life.  

Table 4.8: Complete Buildout: Grant Funding Sensitivity Analysis 

Parameter 
Complete Buildout – 
75% Grant Funding 

Complete 
Buildout – 50% 
Grant Funding 

Complete Buildout – 
10% Grant Funding 

Total System Costs $806,000 $806,000 $806,000 

Grant Funding  $605,000 $403,000 $80,000 

Debt Financing Required  $201,000 $403,000 $726,000 

Estimated Annual Savings 
(Energy Cost Savings) 

$63,000 $63,000 $63,000 

Estimated Annual Costs  
Feedstock Supply 
O&M20 
Debt Payments 

$57,000 
$11,000 
$23,000 
$23,000 

$79,800 
$11,500 
$23,000 
$45,300 

$116,000 
$11,500 
$23,000 
$81,500 

Year 1 Savings $6,000 -$16,800 -$53,800 

Simple Payback Period 7 years 14 years 25 years 

All of the grant funding scenarios reviewed would offer a favourable business case to the Village of 
Nakusp, particularly if grant funding is secured to cover 50% or higher of project costs. The simple 
payback period of the project declines as additional grant funding is secured, indicating a stronger 
business case for the project as additional grant funding is available. 

 

19 Annual O&M costs are estimated to be 2.5% of capital expenditures. This value is based on common industry assumptions for O&M 
costs for bioenergy projects.  
20 Annual O&M costs are estimated to be 2.5% of capital expenditures. This value is based on common industry assumptions for O&M 
costs for bioenergy projects.  
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When comparing the financial analysis results for the proposed Phase 1 and complete buildout of the 
project, the simple payback period indicates that Phase 1 (connection to the Arena only) offers a slightly 
stronger business case for all three grant funding scenarios. Should grant funding be secured in support 
of the project, the financial analysis suggests that the implementation of either Phase 1 or the complete 
buildout of the proposed project would offer a favourable business case to the Village of Nakusp.  

4.4.5  Feedstock Sensitivity Analysis  
In addition to the financial feasibility analysis presented in the previous sections, an effort was made to 
determine the price of biomass feedstock required to support a financially viable project, referred to as 
the “breakeven” price.  

This analysis is presented in Table 4.9 and  

Table 4.10 below, considering three varying feedstock prices:  

• Estimated wood chip price: $69/tonne 

• Increased Wood chip price21: $150/tonne 

• “Breakeven” price: Calculated for each scenario 

Using the feedstock prices listed above, the analysis reviewed the financial feasibility of the proposed 
Phase 1 and complete buildout of the projects, assuming 50% grant funding and 50% debt financing was 
secured for each respective phase.  

The breakeven price was calculated by determining the price of wood chips needed for each phase to 
have a simple payback period of approximately 30 years, equivalent to the estimated lifespan of the 
project. In each phase, a price of wood chips higher than the breakeven price would result in a simple 
payback period of longer than the estimated project lifespan, suggesting an unfavourable project 
scenario.  

Table 4.9: Phase 1: Feedstock Sensitivity Analysis 

Parameter Existing Wood Chip 
Price: $69/tonne  

Increased Wood Chip 
Price: $150/tonne 

Breakeven Wood Chip 
Price: $181/tonne 

Total System Costs $505,000 $505,000 $505,000 

Estimated Annual 
Savings (Energy Cost 
Savings) 

$45,000 $45,000 $45,000 

Estimated Annual Costs 
(Feedstock Supply, 
O&M, Debt Payments) 

$52,500 $61,400 $64,900 

Year 1 Savings -$7,500 -$16,400 -$19,900 

Simple Payback Period 12 years 21 years 30 years 

As shown in the table above, a wood chip price of $181/tonne would result in a breakeven project scenario, 
assuming 50% grant funding and 50% debt financing is secured.  

 

21 This price is equivalent to the approximate price of pellets referenced from 2016 Jmaeff Bioenergy report.  
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Using the same wood chip prices as the table above,  

Table 4.10 below summarizes the feedstock sensitivity analysis for the complete buildout. The breakeven 
price was calculated assuming that 50% grant funding and 50% debt financing is secured for both Phase 
1 and the complete buildout scope. 

Table 4.10: Complete Buildout: Feedstock Sensitivity Analysis 

Parameter Existing Wood Chip 
Price: $69/tonne  

Increased Wood Chip 
Price: $150/tonne 

Breakeven Wood Chip 
Price: $170/tonne 

Total System Costs $806,000 $806,000 $806,000 

Estimated Annual 
Savings (Energy Cost 
Savings) 

$63,000 $63,000 $63,000 

Estimated Annual Costs 
(Feedstock Supply, 
O&M, Debt Payments) 

$79,800 $92,000 $95,000 

Year 1 Savings -$16,800 -$29,000 -$32,000 

Simple Payback Period 14 years 24 years 30 years 

A wood chip price of $170/tonne would result in a result in a breakeven project scenario, assuming 50% 
grant funding and 50% debt financing is secured.  

When comparing Phase 1 to the complete buildout from the tables above, the feedstock sensitivity 
analysis suggests that Phase 1 has a slightly stronger business case than the complete buildout. This is 
due to the breakeven wood chip price being lower at complete buildout, and the simple payback periods 
for the prices of $69/tonne and $150/tonne being higher  in the complete buildout in comparison to Phase 
1.  

5.0 GREENHOUSE GAS EMISSIONS REDUCTIONS 
Referencing the Ministry of Environment and Climate Change Strategy’s 2020 BC Best Practices 
Methodology for Quantifying Greenhouse Gas Emissions document22, a preliminary assessment of the 
estimated greenhouse gas (GHG) emission reductions resulting from the biomass DHS project 
implementation was completed. To estimate greenhouse gas emissions it is assumed that energy use is 
constant (as climate change may have an effect on heating patterns) and transportation emissions of 
wood by-products are not included due to both suppliers being located in the community of Nakusp.  

Table 5.1 below summarizes the emissions factors used to estimate the GHG emissions reductions.  

Table 5.1: Summary of Emissions Factors used in Assessment22 

Fuel Source Emissions Factor 

Propane 0.2201 kgCO2e / kWhth 

Electricity (BC Hydro Emissions Factor) 0.01067 tCO2e / MWh 

 

22 All values retrieved from https://www2.gov.bc.ca/assets/gov/environment/climate-change/cng/methodology/2020-pso-
methodology.pdf. 

https://www2.gov.bc.ca/assets/gov/environment/climate-change/cng/methodology/2020-pso-methodology.pdf
https://www2.gov.bc.ca/assets/gov/environment/climate-change/cng/methodology/2020-pso-methodology.pdf
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Biomass (Wood Fuel – Industrial, 50% Moisture) 0.008064 kgCO2e / kWhth 

As summarized in Table 5.2 below, the baseline (no bioenergy system) and projected GHG emissions (use 
of bioenergy system) were calculated, referencing the emissions factors from the table above.  

Table 5.2: Phase 1: Projected GHG Emissions 

Parameter Baseline Emissions Value (No 
Bioenergy System) 

Projected Emissions Value 
(Bioenergy System) 

Heating Fuel Source Electricity Biomass 

Emissions Factor 0.01067 kgCO2e / kWh 0.008064 kgCO2e / kWhth 

Total Electric Heating Load 332,000 kWh 332,000 kWh 

Total Annual GHG Emissions  4,700 kgCO2e  2,700 kgCO2e  

Total Annual Change in GHG 
Emissions After Project 
Implementation 

-2,000 kgCO2e per year  

Based on the calculations completed above, the implementation of Phase 1 of the project is estimated to 
result in a reduction of 2 tCO2e per year. Over the estimated useful life of the project (30 years), this is 
equivalent to a reduction of approximately 60 tCO2e. 

Table 5.3 below summarizes the baseline and projected GHG emissions for the complete buildout of the 
proposed project, referencing emissions factors from Table 5.1 and the emissions calculations associated 
with Phase 1 electricity use from Table 5.2.   

Table 5.3: Complete Buildout: Projected GHG Emissions 

Parameter Baseline Emissions Value (No 
Bioenergy System) 

Projected Emissions Value 
(Bioenergy System) 

Heating Fuel Source Electricity Biomass 

Emissions Factor 0.01067 kgCO2e / kWh 0.008064 kgCO2e / kWhth 

Total Electric Heating Load 382,600 kWh 382,600 kWh 

Total Annual GHG Emissions 
from Electricity Use 

4,100 kgCO2e 3,100 kgCO2e 

Heating Fuel Source Propane Biomass 

Propane Emissions Factor 0.2201 kgCO2e / kWhth 0.008064 kgCO2e / kWhth 

Total Propane Heating Load23 74,000 kWh 74,000 kWh 

Total Annual GHG Emissions 
from Propane Use 

16,300 kgCO2e 600 kgCO2e 

 

23 Propane heating load from ESB shown to be 74,000 kWh (13,300 L propane) per year based on data provided by the Village of Nakusp.  
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Total Annual Change in GHG 
Emissions After Project 
Implementation 

-16,700 kgCO2e per year   

The implementation of the complete buildout of the project is estimated to result in a reduction of 17 
tCO2e per year. Over the estimated useful life of the project (30 years), this is equivalent to a reduction of 
approximately 500 tCO2e. If electric billing data for the Senior’s Center is secured, the GHG emissions 
reductions resulting from the complete buildout of the project may change as a result of heating load 
values different from the assumptions used in this report.  

It should be noted that the annual GHG emissions reductions discussed above are contingent on the 
following assumptions: 

• Energy use remains constant and doesn’t change over time.  

• Emissions standards for British Columbia’s (BC Hydro) electricity don’t change. 

• Transportation of the feedstock from the supplier to the Village of Nakusp (biomass project site) 
is not considered.  

6.0 COMMUNITY AND REGIONAL ECONOMIC BENEFITS 
A number of economic benefits associated with the development of the proposed bioenergy project 
could be realized for the Village of Nakusp and regional businesses. These potential economic benefits 
are summarized as follows: 

• Support of local mills: The development of the proposed project would require over 110 tonnes 
of wood chips for system operation each year. The Village of Nakusp has secured supplier 
commitment letters (provided in Appendix A and B) from local suppliers confirming the price 
and availability of feedstock to support the project.  The development of the bioenergy system 
would directly support these local businesses and capture dollars in the regional economy. 

• Retain energy dollars in the community:   As outlined in the building parameters section of this 
report, the Arena is estimated to annually spend $45,000 on electricity for the purposes of space 
heating, while the ESB and Senior’s Center are estimated to spend a total of $18,400 on propane 
and electricity for space heating. Rather than paying non-local businesses for these space 
heating fuels, the proposed bioenergy project would enable the Arena, ESB, and Senior’s Center 
to support the Village of Nakusp in retaining energy dollars in the community.  

• Potential job creation: The operation and maintenance of the proposed bioenergy project could 
support local job creation or the expansion of responsibilities for the Village of Nakusp staff. The 
annual operational duties and system maintenance could potentially result in the creation of a 
new part-time job with the Village or provide additional work for an existing staff member.   

• Scale-up: As the Village is not connected to a natural gas network and should the proposed 
project successfully advance, the Village could scale up its investments into bioheat projects.  This 
would allow the above noted benefits to be amplified within Nakusp. 

In addition to the economic benefits outlined above, the development of the proposed bioenergy system 
could also represent a unique learning opportunity for local students of the Elementary and Secondary 
schools.   This project, should it be located at the Arena, could present students with the opportunity to 
learn about energy and heat generation, sustainability, and greenhouse gas emissions / climate change.  
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7.0 POTENTIAL FUNDING OPPORTUNITIES 
Three key funding opportunities which may support the development of the proposed bioenergy project scenario have been identified, as shown 
in Table 7.1 below.  

Table 7.1: Potential Bioenergy Project Funding Opportunities 

Funding Name / 
Provider 

Summary of Program Available Funding Program Link 

Green and Inclusive 
Community 
Buildings: 
Infrastructure 
Canada 

• Funding is available for existing 
community building retrofits 
which achieve a 25% reduction 
over baseline energy use. 

• Examples of eligible retrofit 
opportunities include HVAC 
upgrades, lighting upgrades, low-
flow faucets and toilets, roof 
replacements, etc. 

• Applicants can complete 
numerous building retrofits to 
achieve a 25% reduction over 
baseline energy use. 

• Retrofits which involve multiple 
buildings (e.g. Complete buildout 
of the proposed project) are 
ineligible for funding.  

• However it is evident that Phase 1 
would be eligible. 

• Funding is available for 
small or medium retrofit 
projects which range in size 
from $100,000 to $2,999,999 
in eligible costs.  

• Applications are accepted 
on a continuous basis and 
funded on a rolling intake 
basis. 

https://www.infrastructure.gc.ca/gicb-
bcvi/index-eng.html  

 

https://www.infrastructure.gc.ca/gicb-
bcvi/applicant-guide-demandeur-
eng.html  

Clean BC 
Communities Fund: 
Investing in Canada 

• Funding is available for applicants 
who wish to develop renewable 
energy projects, increase access to 
clean energy transportation (EV 

• Dependent on applicable 
project costs. 

https://www2.gov.bc.ca/gov/content/tr
ansportation/funding-engagement-
permits/funding-grants/investing-in-
canada-infrastructure-

https://www.infrastructure.gc.ca/gicb-bcvi/index-eng.html
https://www.infrastructure.gc.ca/gicb-bcvi/index-eng.html
https://www.infrastructure.gc.ca/gicb-bcvi/applicant-guide-demandeur-eng.html
https://www.infrastructure.gc.ca/gicb-bcvi/applicant-guide-demandeur-eng.html
https://www.infrastructure.gc.ca/gicb-bcvi/applicant-guide-demandeur-eng.html
https://www2.gov.bc.ca/gov/content/transportation/funding-engagement-permits/funding-grants/investing-in-canada-infrastructure-program/green-infrastructure/cleanbc-communities-fund
https://www2.gov.bc.ca/gov/content/transportation/funding-engagement-permits/funding-grants/investing-in-canada-infrastructure-program/green-infrastructure/cleanbc-communities-fund
https://www2.gov.bc.ca/gov/content/transportation/funding-engagement-permits/funding-grants/investing-in-canada-infrastructure-program/green-infrastructure/cleanbc-communities-fund
https://www2.gov.bc.ca/gov/content/transportation/funding-engagement-permits/funding-grants/investing-in-canada-infrastructure-program/green-infrastructure/cleanbc-communities-fund
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Funding Name / 
Provider 

Summary of Program Available Funding Program Link 

Infrastructure 
Program 

charging stations), or increase 
building energy efficiency. 

• The program is not 
currently accepting funding 
applications, though a new 
application intake is 
anticipated in Fall 2021. 

program/green-
infrastructure/cleanbc-communities-
fund 

 

https://www2.gov.bc.ca/assets/gov/dri
ving-and-transportation/funding-
engagement-permits/grants-
funding/investing-in-canada/icip-
clean-communities-fund-program-
guide.pdf 

Community 
Buildings Retrofit 
Initiative: 
Federation of 
Canadian 
Municipalities 

• Funding is available for a variety 
of community building retrofit 
projects, including energy 
performance optimization, 
building recommissioning, and 
GHG reduction retrofits.  

• Applications are accepted 
on a continuous basis and 
funded on a rolling intake 
basis.  

• Up to $55,000 of funding is 
available for building 
recommissioning. 

https://fcm.ca/en/funding?f%5B0%5D
=filter_by_typef%3ACommunity%20Bu
ildings%20Retrofit 

 

https://data.fcm.ca/documents/progra
ms/GMF/cbr/cbr-application-guide-
gmf.pdf 

 

https://www2.gov.bc.ca/gov/content/transportation/funding-engagement-permits/funding-grants/investing-in-canada-infrastructure-program/green-infrastructure/cleanbc-communities-fund
https://www2.gov.bc.ca/gov/content/transportation/funding-engagement-permits/funding-grants/investing-in-canada-infrastructure-program/green-infrastructure/cleanbc-communities-fund
https://www2.gov.bc.ca/gov/content/transportation/funding-engagement-permits/funding-grants/investing-in-canada-infrastructure-program/green-infrastructure/cleanbc-communities-fund
https://fcm.ca/en/funding?f%5B0%5D=filter_by_typef%3ACommunity%20Buildings%20Retrofit
https://fcm.ca/en/funding?f%5B0%5D=filter_by_typef%3ACommunity%20Buildings%20Retrofit
https://fcm.ca/en/funding?f%5B0%5D=filter_by_typef%3ACommunity%20Buildings%20Retrofit
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8.0 PROPOSED NEXT STEPS 
Based on the work completed in support of the bioenergy opportunities assessment, it is suggested that 
the proposed bioenergy project scenarios would both offer a favourable business case to the Village of 
Nakusp, should material grant funding be secured.  

Table 8.1 below summarizes the key findings of the assessment.  

Table 8.1: Results of Bioenergy Opportunities Assessment 

Parameter Phase 1 – Arena Only 
Complete Buildout – Arena, 
Emergency Services Building, 
Senior’s Center 

Total System Development 
Costs 

$505,000 $806,000 

Grant Funding Required (50%) $252,500 $403,000 

Debt Financing Required (50%) $252,500 $403,000 

Estimated Annual Savings 
(Energy Cost Savings) 

$45,000 $63,000 

Estimated Annual Costs  
Feedstock Supply 
O&M24 

Debt Payments 

$52,500 
$8,100 

$16,000 
$28,400 

$79,800 
$11,500 
$23,000 
$45,300 

Year 1 Savings -$7,500 -$16,800 

Simple Payback Period 12 years 14 years 

 

The following key next steps have been identified to support the advancement of a bioheat project: 

• Confirm desire from the Senior’s Center to connect to a biomass DHS through a letter of support. 

• Gather additional energy data from each building and complete further energy and financial 
analysis.  More specifically, secure detailed energy use data (BC Hydro, propane, and other energy 
use / space heating data) from the Emergency Services Building and Senior’s Center to confirm 
heating loads and viability of the proposed complete buildout.  

• Complete site visit or virtual tour of all buildings to refine building retrofit costs. 

• Pursue available funding opportunities, including the following: 

o Green and Inclusive Communities Fund (small and medium retrofit stream) 

o Federation of Canadian Municipalities Green Municipal Fund 

o Clean BC Funding 

• Assess additional financing options for the project, including debt financing.  

 

24 Annual O&M costs are estimated to be 2.5% of capital expenditures. This value is based on common industry assumptions for O&M 
costs for bioenergy projects.  
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• Work with local mills to confirm the quality, moisture content, and long-term availability of wood 
chip supplies.  

o If the quality and moisture content of wood chips from local mills are suitable, develop a 
long-term wood chip purchasing agreement.  

• Develop heat purchase/energy services agreements with the Senior’s Center.  

• Advance project engineering, development and construction.  

 



 

 
 

  

APPENDIX A: 
Supplier Commitment Letter – Box 
Lake Lumber Products Ltd. 
 





 

 
 

APPENDIX B: 
Supplier Commitment Letter – Pacific 
Inland Pole & Piling Company 
 




