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INTRODUCTION 

 

 

Roundwood biomass is a core component of 
the feedstock mix used by the 60 MWe biomass 
power boiler of Nova Scotia Power (NSP) 
facility in Point Tupper, Nova Scotia. The 
access to dry biomass in the winter time is 
critical to boiler efficiency. An 18 month 
roundwood storage trial was put in place in May 
2014 to determine the influence of harvest 
season and storage period on moisture content 
(MC) of roundwood biomass in order to 
optimize feedstock quality delivered to NSP. 
Port Hawkesbury Paper (PHP), the major 
supplier of biomass for the power plant was the 
main project collaborator for the duration of the 
trial providing biomass, machinery and labor for 
sampling.  

TRIAL LAYOUT 

Random length hardwood logs (biomass quality 
of 5.4 m long and 18 cm diameter on average) 
were delivered to the Point Tupper scale house 
for this storage trial. All truckloads were 
weighed upon delivery and sample discs were 
collected to determine initial MC (destructive 
sampling). Each truckload delivered to the mill 
was used to build one pile for the drying trial (1 
truckload per pile). Piles were sampled 
throughout the year until the end of the trial in 
September 2015.  

 
 

 

 

 

 

Figure 1. Random-length biomass logs stored at 
the mill (a – in bins, b – at roadside) 

A control setup was established whereby logs 
were loaded onto custom-made steel bins 
under which load cells measured moisture loss 
on a continuous basis (Figure 1a). A roadside 
layout of 21 piles was also setup where 
biomass quality logs were delivered to the mill 
every month from June to December 2014 
(Figure 1b).  
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A full load (average of trial was 28.5 green 
metric tonnes ± 2.2) of typical fuelwood was cut 
and delivered within a week of harvest. The 
moisture content of every load was monitored 
every second month with manual sampling 
(cutting three discs per log at 15 cm from the 
end, one-quarter of the way along the log, and 
halfway along the log, sampling six logs per 
pile) until September 2015.  

RESULTS 

The initial moisture range of green logs over the 
harvest period of May 2014 to December 2014 
was on average 41 % with a 
standard deviation of 3.3 
percentage points (p.p.).  The 
average MC for the summer 
(June, July, August and 
September) was 37% and the 
fall average (October, 
November and December) 
was 42%.  

The storage start date had an 
impact as wood collected in 
July dried the fastest, reaching 
30% MC after only nine weeks 
of storage vs. wood collected 
in December which took over 
30 weeks of storage (Figure 2). Species mix 
also influences drying as it was shown that 
birch tends to have higher initial MC than maple 
(by 4 p.p.), but dry to the same level after a 
summer of seasoning. Larger-diameter logs 
tended to have higher initial moisture content 
and dried more slowly than smaller-diameter 
logs in the second summer (2015). Small-
diameter logs dry faster, but also fluctuate in 
moisture content much more rapidly in 
response to changing weather conditions. No 
noticeable MC differences were measured 
between the upper and lower levels of the piles 

(average differences of 0.5 p.p.). Pile height 
was fairly low, with average at 1.5 m which 
might explain to low variance between MC 
measured at different position in the piles.  

Heavy rainfall events during the fall had an 
important impact on moisture increases which 
was mostly felt during the winter season with an 
increase of 6 p.p. for the uncovered bin. 
Roadside covered piles that were harvested 
from June to October had a 7 p.p. lower MC 
level compared to non-covered piles. Piles 
created in November and December didn’t dry 
and tarping didn’t have any significant impact 
on MC.  

Figure 2. Natural drying rates for wood harvested 
in different months 

IMPLEMENTATION 

Natural air drying provides benefits and this 
study demonstrated that roundwood does dry in 
Nova Scotia even with the coastal Maritime 
weather. Natural drying is a fairly low cost 
drying strategy with low energy input that relies 
exclusively on the moisture gradient between 
wood and ambient air.  
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This gradient is less favorable to drying in the 
fall and winter seasons and makes the case for 
covering piles to protect them from non-
favorable storage conditions.  

Study results show there is a 7 p.p. MC 
difference between MC of small-diameter 
roundwood (< 10 cm) and larger-diameter (> 20 
cm) for wood harvested from June to 
September. This clearly indicates that small-
diameter roundwood should be the focus of a 
fuelwood procurement strategy. Wood 
harvested in the spring and summer tended to 
have a MC closer to 45% while fall and winter 
wood tended to be closer to 50%. This clearly 
shows that a dry feedstock inventory should be 
built up in the spring-summer and allowed to 
season into higher quality feedstock during 
winter months when low MC fibre is scarce. 
After one summer of drying, hardwoods 
harvested in May, June and July dried to down 
to 32% MC. After two summers of drying, the 
same hardwoods dried down to 25% MC.  

Birch tended to have higher initial MC than 
maple by approximately 3-4 p.p. There weren’t 
enough softwood logs in the piles to have a 
representative measure of MC fluctuations 
throughout the storage period. Initial MC and 
drying rates for maple show that supply strategy 
should focus on maple first before looking at 
birch to meet boiler supply needs.  

An optimal supply chain strategy for better 
quality biomass was simulated to measure the 
benefits of seasoning fuelwood for PHP’s 
procurement to NSP. The simulation was based 
on half of the NSP boiler requirements of 
444,000 GJ/month equal to 45,000 GMt of 
feedstock with a target MC of 50.4% providing 
9.93 GJ/GMt (using boiler efficiency data). To 
reach the target MC of 50.4%, PHP uses a mix 
of feedstocks from woodroom produced bark 
from their own pulp and paper operation, to 
purchased bark from local softwood sawmills 

and fuelwood logs recovered from their 
woodland operations. The seasoning strategy 
proposed to harvest all the annual required 
fuelwood volume from April to August and build 
3 m high piles at the mill’s yard. The seasoning 
strategy, including costs associated with 
tarping, handling and costs link to tied-up 
inventory, can provide annual savings of $1.8M 
to PHP’s biomass supply operation. The access 
to dryer biomass in the winter months makes 
that PHP needs to provide 75 000 GMt less 
fuelwood over the year and can increase its 
bark consumption (feedstock available at a 
fraction of the cost). 

CONCLUSION 

This study showed that developing a proper 
supply chain and seasoning strategy to produce 
and maintain target MC can provide benefits 
such as reducing the cost of biomass energy 
production from improving burning efficiency by 
using drier material and reducing the pressure 
on feedstock supply by lowering the amount of 
wood needed to produce a given amount of 
energy.  

There’s a strong need in Canada to perform 
additional natural drying trials on biomass to 
build a supply chain model adapted to 
bioenergy industry conditions.  
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