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City of Calgary Willow Demonstration Site. Photo credit: Shawn Northwood/SYLVIS.

As Canada marks the sesquicentennial anniversary 
of  Canadian Confederation, we are proud to 
release the third installation of  Success Stories from 
Canadian Forests. This compilation of  stories based on 
innovative thinking and peer-to-peer collaboration 
are brought to you through the collaborative efforts 
of  the Canadian Institute of  Forestry, the Canadian 
Wood Fibre Centre, FPInnovations, and many 
other partners and contributors. 

Throughout this magazine, we celebrate the role 
of  Canada’s forest sector as a global leader in 
sustainability by highlighting just a few of  the many 
accomplishments that Canadian forest practitioners 
have achieved in recent years.  

Through the application and implementation 
of  better science and new technology, forest 
practitioners are involved in important work that 
is improving both forestry and society. Often, these 
grassroots initiatives and achievements are not 
shared, and as a result do not receive the appropriate 
attention to acknowledge this great work. It is for 
this reason that we have taken the opportunity to 
highlight a number of  forestry success stories. 

We hope that you enjoy reading these short accounts 
of  real successes! We encourage you to share 
these stories with others and to take pride in the 
wonderful work that Canadian forest practitioners 
have achieved over the last 150 years, and their 
continued dedication to sustainability!

Thank you to the following CIF-IFC staff for their 
contributions in writing and preparing many of  the 
stories within:

• Natasha Machado, CIF-IFC Extension Forester

• Jordan MacMillan, CIF-IFC Technical Forester

• Virginia Hudson, CIF-IFC Forest Science 
Extension Specialist

• Ronnie Huang, CIF-IFC Forest Science 
Extension Coordinator

• Margaret Scott, CIF-IFC Field Technician

With regards, 

 
Dana Collins 
Executive Director,
Canadian Instiute of Forestry - Institut Forestier du Canada
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Alternatives to Traditional Municipal Wastewater 
Treatment and Opportunities for Bioenergy Production

Willows and Poplars

Whitecourt Site, Alberta.  
Photo credit: Martin Blank/CWFC-CFS

The cost of  upgrading lagoon-based wastewater 
treatment systems to meet new, stringent wastewater 
discharge standards can be an expensive financial 
undertaking for rural communities. Many smaller 
communities in Alberta and the Prairies operate 
these systems that do not have secondary treatment. 
There are also municipalities with advanced 
wastewater treatment systems looking for innovative 
and economic ways to use digested biosolids. 

For the past 10 years, Martin Blank and Richard 
Krygier from The Canadian Wood Fibre Centre 
(CWFC) have researched the use of  willows and 
poplars to use nutrients, otherwise discharged from 
lagoon-based treatment facilities and to produce 
bioenergy. Research is growing in favour of  the 
humble willow, which is becoming a cost effective 
and innovative way of  utilizing treated wastewater 
and biosolids.

“Our research and demonstration program started 
in 2006 when we established the first wastewater 
irrigated willow plantation in western Canada, in 
Whitecourt, Alberta” says Martin, a Wood Fibre 

Production Technologist with the CWFC, Natural 
Resources Canada. “My colleague, Richard 
received funding from the Canadian Biomass 
Innovation Network and support from Whitecourt 
Town Council.” 

The initial goal of  the Whitecourt site and associated 
research program involved applying treated 
wastewater and biosolids. “We wanted to know if  
we could increase woody biomass production by 
applying wastewater or biosolids on short rotation 
woody crops like willow and hybrid poplar, without 
causing any adverse environmental impacts,” 
explains Martin. 

With over 3,500 treatment facilities in 
Canada, many are in need of repairs 
and upgrading that comes with a 
price tag of $13 billion (CCME 2009).

Biosolids are a nutrient-rich organic 
material produced from advanced 
wastewater treatment. They can be 
applied as a beneficial soil amendment.   
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WILLOWS & POPLARS

What makes willows the ideal species 
for biomass production and utilization of 
treated wastewater? Part of the answer 
is that willows grow extremely fast; 
utilizing nutrients and moisture provided 
by wastewater. A two-year-old willow 
can reach a height of 15 feet and will re-
grow vigorously through coppicing after 
harvest. A willow stand harvested on a 
three-year rotation can remain viable for 
up to 24 years on the same root system. 
Above ground biomass production can 
increase by 30% with irrigation. 

Municipalities and industries quickly became 
interested in the Whitecourt research site. With 
funding from Alberta Innovates BioSolutions, four 
additional sites were established across central 
Alberta by 2011. Of  the five project locations, four 
are irrigated using wastewater, and one was applied 
with biosolids.

Camrose County, Alberta, is one of  the research 
sites where willows are irrigated using lagoon-treated 
wastewater. The County was looking for a way to 
augment their lagoon treatment system while lowering 
operating costs through bioenergy production.
 

Martin Blank and Richard Krygier 
from The Canadian Wood Fibre 
Centre (CWFC). Photo credit: 

Catherine McNalty/Northern 
Forestry Centre (NoFC)-CFS

Wastewater lagoon. Photo credit: 

Martin Blank/CWFC-CFS
A site demonstration tour in 
Whitecourt, Alberta.  
Photo credit: Martin Blank/CWFC

“We wanted a source of  energy that would reduce 
our environmental footprint. Working with the 
CWFC and the woodlot management association, 
we determined that willows were the best species for 
our needs,” says Paul King, Chief  Administrative 
Officer, Camrose County.

“The willow stand is four hectares in size,” explains 
Paul. “The project started back in 2010 and is 
harvested on a three-year rotation. The first harvest 
took place in 2013 and will be harvested again this 
winter.”

Camrose County replaced their natural gas boilers 
with a biomass heating system and the willows heat 
their municipal building. “The initial costs were 
quite reasonable, and the willows are very low 
maintenance for the County,” says Paul.

This approach provides a cost-effective alternative 
for rural municipalities, like Camrose County, to 
meet new, stricter standards for the discharge of  
treated wastewater. The willows also produce a 
steady fibre supply for bioenergy production and 
are considered a carbon-neutral energy solution. 

Since studying the use of  willows to augment 
existing wastewater treatment, Martin and 
Richard’s research has branched out to focus on 
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different crops, methods of  irrigation, and soil 
types. Over 20 organizations from forest industry, 
to private companies, academia and other levels of  
government are now involved. 

SYLVIS Environmental Services is one of  those 
companies. Since 2013, SYLVIS has worked with 
the City of  Calgary to implement the Demonstration 
Program for the beneficial use of  digested biosolids: 
with the broad goal of  improving marginal 
agricultural land through amendment with biosolids, 
and conversion from traditional agricultural crops 
to willow biomass production. “The goal of  the 
project is to improve marginal agricultural land by 
applying biosolids, and establishing a productive 
fallow system with a willow biomass crop,” explains 
Shawn Northwood, Project Manager.

Located northeast of  Calgary, the 405 hectare 
willow sites are the largest contiguous plantation of  
willows in North America. Each year the willows 
add organic matter through leaf  litter and fine 
root mass, incrementally improving the soil while 
providing a harvested product every three years.  
Since 2014, 2.3 million willows have been planted 
annually for a total of  6.9 million willows. 

“Approximately 45,000 bulk tonnes of  the City’s 
biosolids are applied to over 400 hectares of  willow 
and marginal agricultural land annually. The first 
commercial harvest of  three-year-old willows is 
taking place on 100 hectares this fall and winter,” 
adds Shawn. 

SYLVIS contracted Bionera Resources to provide 
project management services in establishing, 
growing and harvesting the plantation. Owned by 
PRT Growing Services Ltd, Bionera establishes 
willows and hybrid poplar plantations. 

“Hybrid willows were planted at high density in 
double rows, about two feet apart and five feet 

between rows. That’s a density of  14,000 stems per 
hectare,” says Martin Labelle, General Manager, 
Bionera Resources. For Martin, the beauty of  willows 
is that the process can be entirely mechanized and 
the chips can be directly harvested from the field, 
reducing processing costs. 

In the harvesting process, the equipment 
is matched to the scale of the site. A 
forage harvester is the primary piece of 
equipment used in the harvest and is 
fitted with a specialized header to cut 
and chip the willows. The ideal time for 
harvesting occurs in the winter months 
when the willows are dormant and there 
is minimal snow. 

Environmental conditions such as severe droughts 
and hailstorms can affect the soils and make it 
hard on first year trees. “The challenge is to get 
them started and give them the first three years to 
establish the root system. After getting through the 
second year, they become very resilient and can 
survive almost anything,” explains Martin Labelle.

Every year, SYLVIS conducts annual site tours 
for Counties, residents, and government agencies, 
which in 2016 included support from Martin Blank 
to engage with the broader biomass production, 
harvest and use industry. “We see the willow biomass 
as having a variety of  uses, including: as a feedstock 
for composting, for erosion protection, as animal 
bedding, or for energy production,” says Shawn.

Martin Labelle agrees, “Woody biomass is a 
smart solution to utilize treated wastewater and 
reduce energy costs. We are seeing a push towards 
alternatives to costly infrastructure upgrades 
and using willows to help achieve new discharge 
standards costs a fraction of  upgrading current 
lagoon-based wastewater treatment infrastructure”.
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WILLOWS & POPLARS

Using short rotation woody crops for 
the treatment of wastewater is already 
a well-established practice in Europe. 
CWFC research is showing this system is 
also suitable for use in North America.

A forage harvester with a header for willows.  
Photo credit: Craig Evans/ FPInnovations

An informal group, known as the Alberta Rural 
Organic Waste to Resources Network (AROWRN), 
was formed in 2012, to advance willow and poplar 
research and technology. Martin Blank, Richard, 
Shawn and Martin Labelle are all part of  AROWRN. 
The network includes stakeholders from various 
sectors including municipal government, industry, 
consulting companies including SYLVIS and 
Bionera, and College and University professors.

“Dr. Bruce Rutley and the team at the Grande 
Prairie Regional College (GPRC) Research & 
Innovation have been instrumental in helping us 
form AROWRN,” explains Martin. 

Public outreach and education is an important part 
of  creating awareness of  this research within the 
sector. “We use a combination of  knowledge transfer 
tools such as field days, workshops and our website 
to promote this technology,” explains Dr. Bruce 
Rutley, Director, GPRC Research & Innovation. 

AROWRN is also providing support to municipal 
governments. Huy Nguyen, a graduate student at 
the University of  Alberta built a computer-based 
decision-making, cost-analysis tool for municipal 
governments interested in establishing a woody 
crop plantation with willows or poplars. 

When asked where he sees the potential for these 
systems in the future, Dr. Rutley explains, “We 
are at a point where within two to five years, this 
technology could be widely implemented. The 
research and data suggests that it’s a viable, cost-
effective solution for municipalities.”

Martin Blank agrees that this technology can help 
meet future energy needs, “Over the years, our 
research is showing that in addition to reducing 
the amount of  treated effluent discharged into 
rivers, it can contribute to community and industry 
diversification, and provide new income streams.” 

Moving forward, the future applications of  this 
research continues to expand beyond plantations 
into higher value end uses in pharmaceuticals, 
biochar, and biofuels. The future remains bright for 
willows and other woody crops in offering reliable 
and renewable energy solutions. 

Camrose County Site, Alberta. Photo credit: Brent 
Joss/Canadian Wood Fibre Centre (CWFC)-CFS


