
Background

This is a biomass conversion project for a nursery heated by propane. The Twin 
Sisters Native Plants Nursery, a partnership between the Salteau and West Moberly 
First Nations, would showcase the ease with which these systems are installed and 
operated, as well as the financial viability of renewable, sustainable fuel. 
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Financial Analysis (Cash Flow Analysis)
 

Costs Propane Pellets
Capital Investments $ 0.00 $ 652,521.28

Maintenance & 
Operations $ 109,200.00 $ 35,863.84

Financial Indicators
Internal Rate of Return (IRR) (%) 7%

Discounted Payback Period (years) 8.6 years
Equivalent Annual Benefits ($) $ 73,336 -$600,000.00
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Biomass vs Propane:  
Resources and Emissions

Biomass carbon is part of a 
relatively rapid natural cycle. In the 
case of wood pellets in BC, they 
are made from a waste stream that 
would otherwise be incinerated.  

Fossil fuel combustion transfers 
geologic carbon into the 
atmosphere. The vital difference 
between biomass and fossil fuels is 
time scale.

Atmospheric Carbon Atmospheric Carbon

Combustion

Combustion

Biomass Carbon

Geologic Carbon

Renewable ResourceWaste Stream

CO2 (tonnes) CH4 (kg) N2O (kg) PM10(kg) NOx(kg)

Compound

0

20

40

60

80

100

120

140

160

180

200

An
nu

al
 E

m
iss

io
ns

 in
 C

O
2

eq
ui

va
le

nt
s  

(C
O

2e
) (

to
nn

es
/k

g)

Total Annual Emissions Comparison for Full Build-out 
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The heat demand for each of the greenhouses was determined to 
size the biomass boiler and distribution system. The calculations 
were based on fuel consumption data and heat losses. Both 
methods made use of climatic data for the region, in the form of 
heating degree days (HDDs).

Using the heat demand curve modelled with the propane data and heat 
losses, there will be three 100kW boilers installed in series to meet the 
peak demand. Three small boilers instead of a single large boiler provides 
more flexibility in the system and optimizes the turn-down ratio.

The buffer tank will be used as a heat storage tank to supplement 
the boiler and reduce abrupt changes in heat demand. A 6 m3 
buffer tank will be used for this system.

There are several options for fuelling the biomass boiler, including 
hog fuel, wood pellets, and log fuel. The choice among them is a 
function of availability, function, and costs. Once all factors have 
been considered, pellets are the most attractive fuel supply.

Ash disposal options assessed were use as a soil amendment 
or compost, a cement additive, and landfill disposal. Use as a 
soil amendment was determined to be the most feasible and 
sustainable option.

There are two objectives to the back-up system: to meet any heat 
demand unmet by the biomass boilers, and to serve as a back-up, 
should the system go offline. The current propane fuelled forced 
air system can be left installed to serve this purpose. Natural gas 
may also be considered in the future as a back-up system. 

Three heat emitters were used in the design: in-bench 
tubing, under-bench finned piping, and high output finned 
piping around the perimeter of the greenhouses. Based on the 
heat demand and financial analysis, specific combinations of 
the three were selected.

A water/glycol solution is the 
proposed heating solution 
to prevent freezing during 
sub-zero temperatures. This 
allows for shut-down of the 
greenhouses without draining 
the system, reducing annual 
operating costs. 

Several pipe network configurations were considered. The pro-
posed design includes one primary circuit and several secondary 
networks to supply heat to the buildings. The primary network 
is a single insulated pipe and secondary pipes are to be dual 
pipes within the same insulation sleeve.

To ensure the robustness of the system design, several 
key parameters were run through different stages of a 
financial analysis. The parameters examined were fuel 
type, boiler size, system configuration, pipe size, and 
heat emitters. 

An air emissions analysis was conducted 
to demonstrate the expected changes in air 
emissions resulting from the conversion 
from a propane to a biomass heating system. 
Additional environmental considerations 
included the impacts resulting from a con-
version to a renewable fuel source, land 
impacts, and wildlife impacts 

The construction process would employ local labourers 
and tradespeople from the West Moberly and Saulteau First 
Nations. This project will be an innovative use of biomass in 
the BC Peace region, and is an example of how sustainable 
fuels can be economical to implement, and showcase 
renewable energy projects.
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