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Welcome to World Biomass 2020/2021
Nigel Adams MP, Member of Parliament for Selby and Ainsty

Welcome to the 2020
edition of World Biomass. I
am delighted to introduce
this must-read edition of
the magazine in what has
been a year unlike any
other.
The world has changed profoundly
over the past 12 months due to
the Covid-19 pandemic. While the
pandemic creates uncertainty,
the one thing that is certain is
that we need electricity to power
our immediate response and to
support our economic recovery.
The generation of dispatchable, low
carbon electricity generated with
biomass has a critical part to play
in powering the recovery.
As policymakers look towards
securing an economic recovery
from coronavirus, it is also
important that the disruption
caused by Covid-19 is seen as
an opportunity to support the
continued development of innovative
green energy technologies.
One such technology that the
UK is leading the world on is
the development of bioenergy
with carbon capture and storage
[BECCS]. After launching the
world’s first successful BECCS
trial last year, Drax has announced
a second pilot with Mitsubishi
Heavy Industries. This innovative
technology is the only negative
emissions technology which also
produces reliable, renewable
electricity – supporting the
anticipated increased demand for
clean energy whilst helping other
difficult to decarbonise sectors like
agriculture and aviation.
Innovation is a theme that runs
throughout this year’s edition of

Nigel Adams MP

At one
stage
during the
UK’s initial
lockdown,
biomass
power
stations
were
generating
around
17% of the
country’s
electricity.

World Biomass Magazine. The
biomass sector has navigated its
way through these turbulent times
to continue to produce sustainable,
flexible, renewable power for
millions of people across the
globe. Despite all the challenges
of this year, the world record for
the largest international shipment
of sustainable wood pellets was
broken not once, but twice. At
one stage during the UK’s initial
lockdown, biomass power stations
were generating around 17% of
the country’s electricity. This is the
year that proved beyond doubt that
biomass is an energy source that
countries can rely on.

feedstock comes from sustainable
sources. It is also imperative that
the public is made aware of the
advantages that biomass can bring
for biodiversity and ecosystems.

The sustainability of biomass will
be under increasing scrutiny as
more and more countries adopt it.
It is therefore vital that companies
continue to work with the relevant
authorities to ensure that the

The biomass industry has adapted
and innovated this year, and as you
read this edition of the magazine,
I am sure you will share my belief
that it has a bright future both here
in the UK and across the globe.

World Biomass continues to be
a must-read for anybody with
an interest in the sector. In this
edition you will find contributions
from Drax, the American Forest
Foundation, Argus Media, Biomass
UK, Bruks Siwertell, Detroit Stoker
Company, Dome Technology, Enviva,
Future Metrics, NESTEC Inc, TSI
Inc, USIPA, Virginia Dale, Latha M.
Baskaran & Esther Parish and the
Virginia Department of Forestry.
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Global biomass market: Demand slumps in 2020
By April Poore, Editor, Argus Biomass Markets
Global biomass demand
weakened throughout
2020, leading to a long and
steady decline in European
and Asian wood pellet spot
prices. In Europe, a mild
2019-2020 winter set the
tone and utilities have had
little use for additional
spot volumes since. With
the next winter season
immient, several wood pellet
producers find themselves
struggling to cope with an
extended period of negative
spot margins. While in
Asia, shifts in South Korean
government policy and low
renewable energy certificate
(REC) prices have curbed
imported wood pellet
consumption and Vietnamese
spot values.
Argus Media has been assessing
industrial wood pellet prices delivered
into northwest Europe since 2009,
noting fundamental shifts in supply
and demand and tracking short term
developments in the spot market.
The Argus cif northwest Europe
(NWE) 90 day spot index brings
greater transparency to an often
opaque market, helping companies
to manage their exposure as well as
driving liquidity.
The wood pellet spot index averaged
$171.25/t cif NWE in January 2020,
largely in line with average January
levels for the preceding nine years,
and down from previous year when
stark supply shortages lifted spot
prices to record highs.
Keen to avoid the shortages of the
previous winter, utilities built up
their wood pellet supplies in the run
up to the 2019-2020 winter season.
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Figure 1: Argus cif NWE spot index.
But when European temperatures
throughout the heating season were
milder than the seasonal norm,
utilities were left with a significant
supply hangover and Europe’s largest
buyers approached the second
quarter with plentiful stocks.
As Spring arrived and heating demand
thinned further, the cornavirus
pandemic curbed electricity demand.
Furthermore, in the Netherlands a fire
of RWE’s co-fired 777MW Eemshaven
units A and B forced the plant offline
in May, with operations not expected
to resume until the end of November
2020, according to remit data at the
time of writing. Prior to its shut-down
co-firing at Eemshaven had reached
25pc in the first quarter and 43pc in
the second quarter.

With the
next winter
season
immient,
several
wood pellet
producers
find
themselves
struggling
to cope with
an extended
period of
negative
spot
margins.

In the UK, the construction of the
world’s largest newbuild dedicated
biomass plant, MGT’s 299MW
Teesside, was halted in May, after
the government brought in lockdown
measures in an effort to limit the
spread of Covid-19. Subsequently
MGT’s start date was delayed by four
months to November this year. The
plant is expected to consume 1mn t/
yr of wood pellets when running at full
capacity, all of which is to be supplied
by US wood pellet producer Enviva.
More recently, Czech-Slovak utility
EPH’s 399MW Lynemouth plant in the
north of England was taken offline on
14 October, after a ceiling collapse
at the site’s control room. All three
133MW units will be offline until midNovember, remit data show.
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And in Belgium, Engie’s 80MW Les
Awirs plant permanently closed on
31 August. Les Awirs started up as
a coal-fired plant in 1951 - its unit
4 was converted to 100pc biomassfiring in 2005. Its units 1, 2 and 3 were
shut down in 1998 and unit 5 in 2013.
Les Awirs’ unit 4 consumed around
400,000 t/yr of wood pellets when
running at full capacity.
This combination of elements
flattened European spot demand,
prompted vessel delays outside
UK ports and lead to at least some
contracted wood pellet volumes being
resold at price levels below production
costs to avoid higher storage fees.
And as a result spot prices have
floundered below production costs
since March. The Argus spot index
averaged $123.36/t cif NWE in
October, flat to June and down by
over $45/t on the year. And with two
of Europe’s largest biomass-fired
plants offline for one and two months
of the fourth quarter, significant spot
price increases appear unlikely for
the remainder of 2020 and perhaps a
large portion of 2021.
On the supply side, producers
continued to increase their output and
contruct more facilities in 2020. US
producer Enviva, the world’s largest,
sold 1.85mn t of wood pellets in the
first half of 2020, up by 8.2pc on the
year and buoyed by strong firstquarter sales.
Enviva began commissioning upgrade
works at its 510,000t/yr Northampton
plant in the summer and expects
to do the same at its 510,000t/
yr Southamption plant this year.
The upgrades will add a combined
400,000t/yr of wood pellet production
capacity across the facilities. And its
600,000t/yr Hamlet facility in North
Carolina is expected to end the year at
its nameplate capacity.
Canadian producer Pinnacle, sold a
record quarterly high of 620,000t in
the second quarter, up by 21pc on the
quarter and 30pc on the year. And
Pinnacle’s planned 200,000 t/yr High
Level facility in Alberta, in partnership
with Canadian lumber firm Tolko,
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Figure 2: Argus fob Vietnam wood pellet spot index.
remains on track to start up in the
fourth quarter.

imminent contract renegotiations.
Many fear that more months of
negative spot margins may make
business unfeasible. And all will be
hoping for a long and cold winter,
without which a handful of smaller
producers may close for good.

In Europe, Baltic exports grew by 2pc
on the year to a little over 1.8mn t in
the first half of 2020. German exports
grew by 17pc to 304,000t, helped by a
sharp increase in cheap raw material
availability as a result of the bark
bettle pandemic in its forests.

Competition from Japanese utilites for
north American wood pellets is set to
rise towards the end of 2021. So far
producers have announced just under
2mn t of contracts with Japanese
off-takers to commence by the end of
2021, pegged to rise to every year until
it reaches 5.5mn t in 2024.

Russian exports rose by 15pc to
489,000t and Belarusian exports
by 31pc to 235,000t in the first half
of 2020. Both benefit from cheaper
production costs than their European
counterparts, making them strong
competitors for spot offtake.
Portugal was the only key producer to
decrease exports, sending 8pc less on
the year at 166,000t in the first half.
While most producers on either side
of the Atlantic sell the majority of their
volumes under longer term contracts,
the extended period of below breakeven spot prices, has meant that
those with leftover to sell have
faced losses. The situation is rather
more alarming for producers facing

Competition
from
Japanese
utilites
for north
American
wood pellets
is set
to rise
towards
the end of
2021.

Japan imported 30pc more wood
pellets on the year with 1.33mn t
in January-August. Biomass power
producer and supplier eRex’s 75MW
Buzen and 75MW Ohfunato units,
Japanese utility Chubu Electric
Power’s 49MW Yokkaichi unit and
the 75MW Muroran facility operated
by Eneos — formerly known as JXTG
Nippon Oil and Energy — all started
commercial operations this year.
The rise in demand capacity also
sparked an increase in Japan’s palm
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As a result combined Japanese and
South Korean imports of Vietnamese
wood pellets were flat on the year
at 1.93mn t in January-August.
Argus’ fob Vietnam spot assessment
followed suit, averaging $95.14/t
across January-October, compared to
$94.90/t a year earlier.
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is expected to grow next year.
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year, representing another 800,000t/
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Figure 3: Fob Baltic and Portugal spot index.

kernel shell (PKS) demand. Japanese
PKS imports grew by 59.2pc in the
first eight months of the year to
1.43mn t, also supported by the rise
in demand capacity and primarily
supplied by Indonesia. The Argus
fob east coast Sumatra PKS spot
assessment stood significantly higher
on the year as a result, reaching an
average of around $105/t in October,
up over $35/t on the year.
Conversely in South Korea, demand
for imported wood pellets continued
to slump, falling by 6pc from the
previous year to 2.1mn t in JanuarySeptember. The decline stems largely
from the government’s decision
to halve the amount of renewable
energy credits (RECs) that stateowned utilities can earn by co-firing
with imported wood pellets to 0.5
REC/MWh in July. Additionally, lower
electricity and renewable energy
credit (REC) spot prices in South
Korea eroded the country’s imported
wood pellet demand.
South Korea’s power price, known as
the system marginal price (SMP), fell
as a result of the Covid-19 pandemic
and reduced the profitability of selling
electricity, undermining demand for
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imported wood pellets from stateowned utilities and IPPs.
The average September SMP price
was 30pc lower on the year at
55.94 Korean won per kWh ($0.05/
kWh), according to Korea power
exchange data. And REC spot prices
have remained weak so far this
year, averaging just W45,422/REC in
September, 21pc lower on the year.

While growing Asian demand looks to
open up a structural shortage in the
wood pellet market from around 2022
onwards, wood pellet producers must
navigate an oversupplied market in
the short-to-medium term. Most
will be hoping that a cold European
winter emerges to rebalance the
market, and that those utilities
with unplanned interuptions return
quickly. Should either of these factors
fail to be realised, Europe’s indsutrial
wood pellet prices will struggle to
meet break-even costs for many
more months.

While
growing
Asian
demand
looks to
open up a
structural
shortage in
the wood
pellet
market from
around 2022
onwards,
wood pellet
producers
must
navigate an
oversupplied
market in
the shortto-medium
term.
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east coast
Sumatra PKS $/t
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‘The biggest prize going’: Inside the bold plans to
decarbonise Britain’s biggest industrial cluster
By Drax Group

Figure 1: An engineer at Drax Power Station monitoring the unloading of biomass wood pellets.

Why the Humber Matters
The oil refineries, power plants,
plastic manufacturers, steelworks,
and chemical plants that hug the
Humber Estuary have long been a
backbone of the British economy,
figuratively and literally powering the
nation.
And as the UK’s economy has
transformed in preparation for a
less carbon-intensive future, so has
the industry around the Humber.
In the Port of Grimsby, a previously
dilapidated stretch of fishing docks
has been transformed into a major
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service and maintenance hub for
a growing fleet of gargantuan
wind projects in the North Sea.
Enormous turbine blades for
those farms are manufactured at
a Siemens Gamesa plant adjacent
to a port that once used to export
Yorkshire coal. And further inland,
what was once the UK’s biggest
coal-fired power plant, Drax Power
Station, is now largely fuelled by
sustainable biomass, following
its conversion from using coal
to generate electricity, making
it Europe’s largest decarbonisation
project.

But despite these positive and
significant transformations, local
businesses, trade bodies and
politicians are gearing up for a far
more radical revolution over the
decades to come. That revolution
is so that the UK’s most carbon
intensive industrial cluster can
proactively deal with the mammoth
task of reducing its emissions in line
with the nation’s 2050 net zero goal.
Developing a Zero-Carbon Cluster
A clutch of the biggest companies
in the region are betting big on the
fact the cluster as a whole can step

the
Humber
Estuary
has long
been a
backbone
of the
British
economy,
figuratively
and
literally
powering
the nation.
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up to the net zero challenge. Drax
Group, Equinor, National Grid
Ventures and SSE are among a
number of leading companies that
have joined forces on a bold plan to
decarbonise the Humber Estuary
by 2040, 10 years ahead of the UK’s
overarching net zero goal. They
will help achieve this by combining
plans to scale up blue hydrogen
production, carbon capture and
storage (CCS) technology, clean
energy capacity and negative
emissions.
The plan, dubbed Zero Carbon
Humber, will focus on two aspects:
it plans to ramp up significantly
hydrogen production in order to
transition heavy industry away
from fossil fuels where possible;
as well as install CCS technology
to shuttle any remaining carbon
dioxide - from industry or from
blue hydrogen production - to

By
deploying
BECCS
at scale,
Drax could
become an
anchor for
the cluster,
permanently
removing
as much as
16 million
tonnes
of CO2
from the
atmosphere
each year...

permanent storage in the rock under
the sea.
That is taken to the next level by
producing negative emissions:
By adding CCS to the sustainable
biomass used by Drax Power Station
to produce renewable electricity,
Drax could remove more CO2 from
the atmosphere than is produced
right across its operations and in the
process become a major contributor
to the UK’s net zero goals.
Negative emissions at Drax
Drax Power Station near Selby,
North Yorkshire, which provides
five per cent of the UK’s electricity
supply, is piloting Bioenergy with
Carbon Capture and Storage (BECCS)
technology. This takes existing
technology and long-established
practices from different areas and
brings it together, to deliver ‘carbon
negative’ power by 2030.

By deploying BECCS at scale, Drax
could become an anchor for the
cluster, permanently removing as
much as 16 million tonnes of CO2
from the atmosphere each year, a
significant proportion of the 51m
tonnes the Committee on Climate
Change (CCC) says are required
annually from BECCS for the UK to
reach net zero by 2050.
“BECCS is the only negative
emissions technology that can
produce the flexible, renewable,
electricity millions of homes and
businesses rely on while permanently
removing CO2 from the atmosphere,”
said Karl Smyth, Head of CCS
Strategy & Engagement at Drax.
“By developing negative emissions
and hydrogen production, we can
enable energy intensive industries
to continue to operate against
a backdrop of tighter carbon

Figure 2: Drax Power Station.
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Seizing
opportunities
in
infrastructure,
new
technology
and
investment
that carbon
capture in
the North of
England can
bring will
put both the
Humber, and
the UK at the
heart of a
global green
recovery.
Figure 3: Map of the proposed Zero Carbon Humber project.
restrictions, preserving thousands of
jobs in the process,” he said.
“As we deal with the fallout of
the Covid-19 pandemic, creating
a resilient industrial sector that
supports growth, and develops new
jobs, skills and apprenticeships
will be crucial to our economic
recovery. Seizing opportunities in
infrastructure, new technology and
investment that carbon capture in
the North of England can bring will
put both the Humber, and the UK at
the heart of a global green recovery.
We can be a model for the future
across the UK and globally to help
meet net zero whilst also producing
exciting jobs and skills for the local
workforce”
Creating a policy framework
The UK government has been
clear that it plans to support the
decarbonisation of the country’s
major industrial hubs. As a
result, it has set aside £170m
for its Industrial Decarbonisation
Challenge Fund as part of its plans
to establish the world’s first net
zero carbon industrial cluster by
2040. But it remains to be seen
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how Ministers intend to divvy up
the funds between the UK’s major
industrial hubs. And delivering on
the Zero Carbon Humber plan would
require investment that far outstrips
the current ISCF pot. Private
sector partners are gearing up to
dig deep into their own pockets to

advance the plans, whilst applying
to industry-specific decarbonisation
competitions and funds as and
when they come online. But there
is also a general consensus that
the Government will have to play
a proactive role in supporting the
development of the sector.

Figure 4: The carbon lifecycle of biomass at Drax.
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Both funding and a viable long-term
policy and regulatory framework
will be required to make the Zero
Carbon Humber project and its
cutting-edge carbon capture and
hydrogen proposals a reality.
Capturing Together the Opportunity
in the Humber
Whilst it remains to be seen how the
Government will distribute the ISCF
funds, the Humber Cluster’s size,
economic importance, and hefty
carbon footprint should ensure it
is a frontrunner in any competition
between industrial clusters. Martin
Vickers, Conservative MP for
Cleethorpes, suggests the plan
should stand a good chance of
becoming the Government’s flagship
project. “I am confident that the
Government will, having committed
to the 2040 target for zero on the
Humber, be pretty determined to
deliver that,” he says. “They also
recognise, of course, that it fits
in with their general strategy of
supporting industrial Northern
towns.”
The MP, who has been making
the case for the Humber Cluster
alongside five other local MPs
in Westminster, reflects there is
“clear impetus” from Government
to advance the project, despite the
economic disruption caused by the
coronavirus crisis.
“The renewable energy sector is
already providing many new jobs
for the local residents and the link
with Drax will potentially have a
massive impact,” Vickers says.
“Yorkshire and the Humber is the
region with the highest carbon
dioxide emissions, which is why
the Government places so much
emphasis on this. If we can - as I’m
sure we will - develop Bioenergy and
Carbon Capture and Storage at Drax,
then that’s going to have a massive
impact.”
The Government is set to make a
decision later this year about which
of the UK’s industrial hubs it plans

to progress to the second phase
of its Industrial Decarbonisation
Challenge. This would go towards
delivering more detailed project
roadmaps, after six coalitions
successfully secured phase one
funding for feasibility studies. Only
after the two-year competition closes
will Government allocate the bulk
of the funding to support project
deployment.
While so much of the Government’s
strategy remains to be finalised, what
is clear is that large-scale industrial
decarbonisation will ultimately
be a collaborative effort between
different industrial heartlands across
the UK, according to the Humber
LEP’s Richard Kendall, who notes
that plans are already afoot to link
up carbon storage infrastructure
planned in Teesside with the
Humber.

Figure 5: Martin Vickers MP

Both
funding and
a viable
long-term
policy and
regulatory
framework
will be
required to
make the
Zero Carbon
Humber
project and
its cuttingedge carbon
capture and
hydrogen
proposals a
reality.

“You can achieve far more by
collaborating on this,” he reflects.
“For the UK to achieve what it
has got to achieve with the Paris
Agreement, you have to do all the
clusters. It’s not a case of doing one
and waiting and seeing.”

Figure 6: A biomass train at Drax Power Station.
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US Environmental Protections: Leading the World in
Forest Sustainability
By Lisa S. Goodwin, Esq.
As the European Union (EU)
seeks to potentially revise
its current renewable energy
policy legislation, known
as RED II1, there has been
renewed focus on woody
biomass and efforts to
ensure that it is produced
sustainably. Concerns that
harvesting wood negatively
impacts biodiversity supported
by forest ecosystems have
prompted calls for the EU to
limit the type of feedstock that
can be used for sustainable
biomass. However, the United
States (U.S.), which exported
nearly 7 million metric tons
of sustainable biomass to the
EU in 2019, has maintained
a strong legacy of protecting
its forests for over a century.
Recognizing that it has a
wealth of natural resources,
the U.S. has served as a global
leader in the environmental
protection movement and,
particularly, with regard
to sustainable forest
management.
The U.S. has enacted a comprehensive
series of environmental laws focused
on each major environmental resource
and impact, including forestry
resources and the forestry industry’s
impacts. In contrast to many other
countries, the U.S. protects the
environment through subject matter,
programmatic protections instead of
by piecemeal legislation regulating
specific industries. Through this
unique regulatory framework, forests
in the U.S. are protected by numerous
federal laws, which are overseen by
more than seven different federal
agencies, including the Environmental
Protection Agency (EPA), U.S. Fish and
Wildlife Service (USFWS), National
Marine Fisheries Service (NMFS),
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protection measures.6 The Multiple Use
Sustained Yield Act of 1960, ensures
that a sustainable portfolio of uses,
from timber harvests to wildlife habitat,
are supported on public forests.7 The
Wilderness Act of 1964, created the
National Wilderness Preservation
System, currently containing 111
million acres, for protecting untouched
lands in perpetuity.8 The National
Forest Management Act (NFMA) has
resulted in approximately 332 million
acres of U.S. forests being held
under public protection.9 The NFMA
requires a National Forest System land
management plan for publicly held
forests.10

Army Corps of Engineers (Corps),
Bureau of Land Management, National
Park Service, and the Department
of Justice. Additionally, most states
and many localities also have enacted
various laws and regulations that
serve to protect our nation’s forests
with an overall goal of sustainability.
Non-governmental organizations
(NGOs) like Greenpeace and The
Nature Conservancy have recognized
the effectiveness of U.S. environmental
protection laws stating for example:
“Environmental laws adopted over
the last five decades in the United
States have dramatically improved the
quality of the nation’s air and water,
reduced the public’s exposure to
harmful chemicals, given the public a
greater voice in government decisions
and conserved fish, wildlife and other
natural resources.”2
Forest Protection
Beginning with the Forest Reserve Act
of 1891, which allowed the president
to establish forest reserves from
timber-covered public domain land, to
the official creation of the U.S. Forest
Service in 1905, the U.S. has supported
public management and conservation
principles for its forests.3 The U.S.
has multiple statutes that focus on
forest conservation within federal
lands by balancing continued growth
in U.S. working forests and protecting
wilderness and conservation priorities.
The Lacey Act of 1900 was the first
U.S. law to protect wildlife through
civil and criminal penalties for those
who violate the rules and regulations.4
The Lacey Act was subsequently
amended in 2008 and now ensures
that illegally forested timber and wood
products are not imported into or
exported from the U.S. and imposes
criminal sanctions on perpetrators.5
The Weeks Act of 1911 permits the
government to preserve critical
headwaters and implement fire
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The U.S. continued enacting a broad
host of modern environmental
statutes through protective laws
relating to air, water, species, and
toxic chemicals.11 The U.S. Congress
enacts environmental statutes,
which are further interpreted and
enforced through regulations by
federal agencies. Many statutes allow
individual states to implement them
with oversight authority retained by the
federal government. States generally
can enact more stringent laws and
regulations in many instances, and
often do. Local governments do the
same thing, as long as their laws do
not conflict with state or federal laws.
Additionally, state and federal courts
interpret the laws and regulations.
NEPA
The National Environmental Policy
Act (NEPA), often described as the
“Magna Carta” of environmental
law, marks the beginning of the
modern era of federal protection of
ecosystems.12 NEPA requires federal
agencies to consider the environmental
impacts of “major federal actions
significantly affecting the quality of
the human environment” through an
extensive process of developing an
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environmental assessment and often
an environmental impact statement.13
Statutes such as NEPA, that regulate
federal activities, also indirectly
regulate private interests. For example,
under NEPA, the Corps could be
required to perform an environmental
assessment before issuing a wetlands
permit to a land developer. Agency
decisions regarding NEPA often are
challenged by NGOs in the federal
courts. This type of litigation provides
an additional layer of scrutiny
regarding protection of US natural
resources.14
Clean Water Act
The Clean Water Act (CWA) regulates
discharges of pollutants, including
debris and sediment, entering the
country’s waters, as well as the fill
of wetlands.15 The CWA’s purpose
“is to restore and maintain the
chemical, physical, and biological
integrity of the Nation’s waters.”16
To that end, the CWA allows the
Corps to “issue permits, after notice
and opportunity for public hearings
for the discharge of dredged or fill
material into the navigable waters at
specified disposal sites.”17 Pursuant
to regulations promulgated under
the CWA, “no discharge of dredged
or fill material shall be permitted
if there is a practicable alternative
to the proposed discharge which
would have less adverse impact on
the aquatic ecosystem, so long as
the alternative does not have other
significant adverse environmental
consequences.”18 The EPA, Corps, and
individual states share responsibility
for implementing regulations and
the court system is also called on to
determine jurisdictional issues and
the applicability of regulations. The
penalties for violating the CWA include
civil penalties of up to $50,000 per
day per violation and criminal fines
and imprisonment for negligence or
knowing and willful violations.19
Although timber harvesting is
exempt from wetlands permitting
requirements, regulations relating
to protecting water quality and
biodiversity are applicable. Forest
management activities cannot
convert wetlands to another land use
and must protect threatened and
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endangered species. Accordingly, U.S.
foresters must manage their forest
harvests so that debris, sediment,
and any potential chemical pollutants
running off from the harvest site
during rain events do not exceed set
regulatory requirements or fill in
critical wetlands. States also have
regulations to support implementation
of the CWA, such as requiring detailed
best management practices (BMPs)
to assist forest land owners with
compliance.20 BMPs ensure that
activities like forest thinnings and the
equipment used in timber harvests
do not inadvertently push sediment
or brush into nearby waterways or
promote erosion of stream banks.21
Many states have similar BMPs. For
example, Virginia’s BMPs restrict
harvesting timber after heavy rains and
require riparian buffers along forest
water bodies, which act as a natural
filter of non-point source pollution.22
Endangered Species Act
The Endangered Species Act (ESA) is
considered by some scholars to be the
“most powerful natural resources law
in the world.”23 The ESA prohibits the
“taking” of an endangered species,
including destroying the endangered
species’ critical habitat. Thus, U.S.
foresters are banned from conducting
any logging or wood harvesting of a
tree species or a forest ecosystem
that provides critical habitat for an
endangered species. The U.S. Fish
and Wildlife Service (FWS) is the
principal federal agency responsible
for administering the ESA. This
agency prides itself on its “tradition
of scientific excellence in the
conservation of fish, wildlife, plants
and their habitats.”24 Civil penalties for
violating the ESA include up to $25,000
per violation and knowing violations
can have criminal penalties of up to
$50,000 or imprisonment up to a year.25
Any area, whether federally or privately
owned, may be designated as a
critical habitat. Forest landowners
support these critical habitats through
development and protection of the
riparian buffers required in connection
with the CWA. A critical habitat
designation affects private land if some
federal action is also involved.26 For
example, consider a landowner who

wants to develop in an area that has a
critical habitat designation and the area
also has wetlands that would require a
permit under the CWA from the Corps.
The ESA requires the Corps to consult
with the FWS before issuing the permit.
The Corps could deny the permit based
on the recommendation from the FWS.
U.S. Forests
The U.S. Department of Agriculture
Forest Service is responsible for
sustaining the health, diversity and
productivity of U.S. forests. The
Forest Service maintains the Forest
Inventory and Analysis Program (FIA),
which measures and monitors forest
growth, inventory, and carbon stocks.27
According to FIA data, the US’s forest
resources have increased over the last
100 years and forest carbon stocks
have doubled since the 1950s, despite
a tripling of the US population, record
commercial and urban development,
and devastating forest fires.28 Although
some environmental groups have
speculated that America’s forests are
in danger of clear-cutting for use as
woody biomass, much like similar
fears from wood chip mills back in the
1980s and 1990s, which destruction
never happened, instead U.S. forests
have been thriving.29 Additionally, wood
pellet markets have expanded at the
same time that pulp and paper mills
have been closing, which fills a critical
void for Southern forest owners.30
Markets for woody biomass provide
financial incentives for landowners to
continue replanting and sustainably
manage their lands. The development
of woody biomass markets also can be
a potential tool “to both reduce wildfire
risk and help keep southern forests
forested rather than converted. . . .”31
In addition to laws and regulations,
organizations such as the National
Wildlife Federation and the USDA Forest
Service support sustainable forest
management certification programs,
such as the Forest Stewardship
Council, Sustainable Forestry Initiative,
American Tree Farm System, Program
on the Endorsement of Forest
Certification, Roundtable on Sustainable
Biomaterials, and Sustainable Biomass
Partnership.32 These certifications
help the woody biomass industry
demonstrate sustainability.
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Conclusion
The U.S. framework of environmental
laws, regulations, court adjudications,
and policies includes sustainability
and the protection of biodiversity as
bedrock principles. The combination
of strong environmental laws
and incentivizing markets have
demonstrated success, with U.S.
forest inventory at higher levels today
than in the 1950s, despite record-high
urban development and population
growth.
The incoming Biden administration has
pledged immediate steps to focus on
issues related to climate change and
science, including recommitting the
U.S. to the Paris Climate Agreement
in January 2021. The administration
also is expected to have a renewed
emphasis on the enforcement of
environmental laws and environmental
NGOs have quickly expressed
their support.33 With its history
of comprehensive environmental
protection laws and new leadership
focused on safeguarding biodiversity,
the EU can be assured, that the US
is committed to upholding its legacy
of environmental stewardship and
sustainable forest management.
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Biomass: an economically sound solution for
decarbonizing the power and heat sector
By Jens Price Wolf, VP Commercial, General Manager Europe, Enviva

Figure 1: Enviva’s Cottondale, FL wood pellet production plant has an annual permitted production capacity
of 760,000 metric tons per year.

A common misconception
about biomass is that it is
more expensive than other
renewables such as solar,
wind or hydrogen. In reality,
biomass is not only less
expensive but more efficient
and ‘always on.’
With biomass, one can decide when
to produce electricity, whereas with
solar and wind, storage must be added
to the equation to gain power “on
demand.” This also requires factoring
in storage losses and capital cost.
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If the cost of solar in the UK is £45/
MWh1, adding batteries to smooth
out demand over the day would
add an extra £54/MWh2, resulting
in a total cost of £99/MWh, a level
comparable to that of biomass. Over
the course of a year, this number
would amount to a staggering
£4,000/MWh3 when one includes
battery costs.
To be clear, solar, like biomass, has
significant benefits. Solar technology
is a crucial element in the range of
renewable energies available today.

Just like wind, it is an effective tool
to reduce our dependence on fossil
fuels and address the climate crisis.
At the same time, there are obstacles
to directly comparing these two
technologies.
The truth is, the most cost-effective
way to decarbonize the power
and heat grids is through a range
of variable renewable energy
technologies, including intermittent
resources like solar and wind as
well as firm, dispatchable, always-on
resources such as biomass. That is
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why we should use solar and wind in
conjunction with biomass.
A market like Denmark provides
a great illustration of effectively
combining these technologies.
Denmark has a great deal of wind
capacity, but when wind energy alone
cannot meet demand, the deficit can
be made up by increasing the power
output from biomass-fired combined
heat and power (CHP) plants. CHP
plants have been designed in a way
that allows adjusting to demand
swings and can even continue to
provide heat without generating
electricity at all.
Another example is the UK, where
3 gigawatts of coal-fired electricity
plants have been converted from coal
to biomass and now provide firm,
flexible output on demand when solar
and wind cannot keep up.
What about Hydrogen?
Woody biomass is such a good

idea because it is produced as a
by-product from the far larger
forest products sector that primarily
functions to supply timber in all its
forms: think building beams, fence
poles, railway sleepers, boards,
furniture, etc. In many cases, these
forest products would otherwise be
made from carbon-intensive materials
like concrete, steel and plastics.
When used in power stations to
replace coal, woody biomass provides
a fast and low-capital cost way to rid
our power and heat systems of fossil
fuels.
There is also significant, untapped
potential to use low-value wood for
energy: because wood is increasingly
popular as a carbon sink for
materials in the building and furniture
industries, there will be more
residuals available. Such residuals
are wood fiber that until now was
used for declining sectors like paper
production or simply didn’t have a

market. Nonetheless, it is important
that feedstock for these products
comes from sources that ensure the
natural carbon stocks are maintained.
Only then will wood biomass for
energy be a sustainable and truly
green source.
As compared to biomass, the case
for hydrogen is somewhat different.
Overall, hydrogen is a potential
game-changer for highly carbonintensive industries, though there are
challenges ahead, as there are for
many advanced energy technologies.
In the years to come, hydrogen
could potentially help decarbonize
shipping, heavy goods transport and,
in conjunction with Bio-energy Carbon
Capture and Usage (BECCU), one day
perhaps also air travel.
At the same time, cost and
the timeline for technological
advancement are the biggest issues
facing hydrogen in the context of
power and heat.

Figure 2: Enviva’s Port in Chesapeake, VA serves as the shipment point for pellets manufactured at its mid-Atlantic facilities,
including the Ahoskie, Northampton, and Southampton plants.
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Figure 3: Exterior shot of Enviva’s sustainable wood pellet production plant in Southampton, VA, which is permitted to produce
approximately 745,000 metric tons of wood pellets per year.

When renewable energy is turned
into hydrogen and back into
power, there is a substantial
energy loss: an initial 30% is lost
in the electrolyser4 and a further
40%5 in the process of creating
storability and converting it back
into hydrogen. Finally, hydrogen
needs to be turned back into power,
which again leads to a loss of
[another] 40% to 60%, depending
on the solution. Altogether, only
around 20-25% of the initial
energy produced in this manner
will eventually become power6, a
proportion that is often referred to
as round-trip efficiency.
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To compete with biomass – the only
other dispatchable technology in
the renewables range – hydrogen
would need to be produced from a
renewable source that is five times
less-expensive in energy terms. This
is possible in the case, for example,
with solar in the Sahara or the
Australian outback. The issue, though,
is that all the above applies before
considering capital expenditure: if
you rely on solar power to produce
hydrogen you can only expect to
run at 25% of maximum capacity on
average,7 which makes the capital
cost four times higher than running
power production at full load.
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in energy
terms.

The most advanced hydrogen
currently in development is the $5
billion NEOM project in Saudi Arabia
that is set to provide 1.2 million
tons of green hydrogen-based
ammonia by 2025. However, this only
corresponds to the energy output of
a wood pellet plant with the same
tonnage capacity, and comes at a
higher cost.
There are ways to improve roundtrip efficiency substantially by
using reversible fuel cells and heat
exchangers. It is also possible to
improve utilisation of hydrogen plants
by adding batteries to even out daily
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Figure 4: An up close view of Enviva’s extrusion process, where the wood is pushed through a high-pressure
press that causes the lignin to melt, holding each pellet together without the addition of any chemicals.
solar generation. Together, we hope
that advances in technology will
bring down all-in costs over time and
deliver a scalable solution to replace
all fossil fuels in power systems
across the world.
Biomass for power and heat (and
future feedstock) - hydrogen for
transport
Without doubt, solar and wind will
become more cost-effective in the
future, as will batteries, fuel cells and
the conversion of renewable energy.
But we are still a long way from
economically replacing biomass in
the power and heat sector.
Hydrogen – either pure or as
ammonia or other liquid fuel –
promises further critically important
milestones ahead that could lead
to oil and gas being phased out
in heavy industry and transport

applications. Once it becomes
abundant and affordable enough
to compete with biomass on a cost
basis, forest residues can be diverted
to biorefineries to substitute oil and
gas as feedstock in a sector that will
be extremely difficult and costly to
decarbonize.

University Solar generation 2019)
3 As above but with output smoothed
to average annual output
4 PEM efficiency excluding heat loss –
RWE, vgb kongress & iere workshop,
Sep 2018, p10

For now, though, biomass will remain
the best bet for decarbonizing heat
and power for many years to come.

5 The energy loss is based on
ammonia but other liquid solutions
can be used and have much the same
issue

Footnotes

6

1 Assuming

1,100 full load hours,
£750/kW, 30 year lifetime, 5%
discount rate, no Opex. Mwh:
megawatt hours.

2 Battery costing £150/kW + £200/
kWh, 20 year lifetime (7000 cycles), no
Opex, no efficiency loss, 5% discount
rate, solar output smoothed to daily
average output in UK (Sheffield

When you lose 30%, 40% and 50% in
three steps you are left with 21% (0.7
x 0.6 x 0.5)
7 Even in the sunniest place the
sun only shines in day time – the
maximum daily production can be
higher than 25% but over the year the
highest average output attainable is
c.25% of maximum output. In the UK
the output of solar PVs are c.12%.
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Forest Management, Markets and Conservation: The
Keys to Clean Drinking Water
By Terrance Lasher, Assistant State Forester, Virginia Department of Forestry
Left untouched, forests
evolve through succession
and periodic intervention
through natural processes.
Diseases, insects, fires,
hurricanes and even flooding
helped shape our forests for
eons. Our air was fresh, our
water clean and our wildlife
was abundant. With the
introduction of people and
a consumptive society, we
began to change our forests.
We began to influence the
species, the trees and their
populations. We even began
to exert influence over fire in
many ways.
As the European settlers arrived in
Virginia, many didn’t realize their
impacts or the delicate dance of light
and disturbance needed to regenerate
our forests. The need to carve out an
existence in the wilds of our woods
was paramount to survival, compared
to giving thought to the care of an
oak over a maple. Hence, ensuring
the propagation of the next forest
was not a priority. People needed
wood for heat, for cooking, for homes,
for fences, and ships. After all,
these abundant resources appeared
inexhaustible to the settlers. And
they are, if properly managed and
conserved. Natural, renewable and
diverse, our forests provide us with
much more than just the necessities
of life.
Through all the years and all the
developments and changes to our
landscapes, one thing remains the
same: the importance of our forests
to our health, our water and our
quality of life. This has become more
apparent in recent months with the
proliferation of the COVID-19 virus.
The value to society of our renewable

The importance of properly managing Virginia’s watersheds cannot be underestimated.
Forests are vital for preserving and improving water quality.
natural resources is vital to our ability
not only to survive, but to thrive.
Advent of Forestry & Silviculture
A stable forestland base is critical
to Virginia’s environmental integrity,
economic viability, and quality of life.
Forests provide clean air and water,
wildlife habitat, recreational spaces,
and products we use every day.
Conservationist Aldo Leopold wrote,
“What more delightful avocation
than to take a piece of land and by
cautious experimentation to prove
how it works.” This experimentation is
what spurred the practice of forestry.
As the industrial revolution began
to devour acres of forest, so began
the occupation and the science of
silviculture. This scientific approach
to interacting with our forests

ensures their proliferation, health and
sustainability.
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and changes
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landscapes,
one thing
remains the
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our water
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quality of
life.

Managing Forests for Clean Water
The importance of properly managing
Virginia’s watersheds cannot be
underestimated. Forests are vital
for preserving and improving water
quality; in fact, forest conservation is
one of the most effective measures
to protect our water resources.
Forested watersheds are critical
sources of pure drinking water. They
provide habitat for important fisheries
and wildlife and are treasured
for their recreational value and
contributions to our quality of life.
Foresters and loggers alike utilize
Best Management Practices (BMPs)
during forest harvesting operations to
protect our streams from sediment
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Virginia Tech Participates in USDA Grant-funded Research on Biomass Utilization
By David Fleming in Virginia Tech’s College of Natural Resources and Environment
The U.S. Mid-Atlantic region has some 10 million acres of agricultural and mining land that is rich in natural resources
but currently underutilized. The area also produces some 8 million dry tons of forest residues from logging operations.
Together, these resources provide a foundation for an emerging biomass industry to gain traction in the region.
To help accelerate that industry, the Mid-Atlantic Sustainable Biomass for Value-Added Products Consortium (MASBio) is
bringing researchers from five universities in the region, including Virginia Tech, together with government agencies and
industry leaders to develop a new and sustainable economy of renewable agricultural crop and forest biomass products and
materials. This project, funded by a $10 million grant from the U.S. Department of Agriculture’s National Institute of Food
and Agriculture, will investigate land reclamation, biomass crop production, forest residue utilization, supply chain logistics,
and bioproduct development to advance the renewable biomass and bioproducts industries.
Chad Bolding, professor of forest operations and engineering in Virginia Tech’s College of Natural Resources and Environment
and a co-principal investigator of the project, will focus on the utilization of forest residues — secondary materials such
as branches and treetops left behind after traditional forest products are transported to mills. His dual objectives are to
develop cost-effective drying and processing approaches for these residues, as well as assess the environmental impacts of
forest residue collection and processing, Bolding will study the soil and water impacts of varying methodologies and develop
guidelines for best management practices for biomass recovery on underutilized and reclaimed land.
“There is a concern that when you remove these materials from a site, you’re reducing the quality of the land and its future
productivity,” explains Bolding. “While our research has shown that there is little difference in site conditions between
these processes and more conventional approaches, we’d like to dispel those concerns with additional research data while
providing guidelines for biomass harvesting contractors.”
The five-year grant is one of nine provided by a $90 million dollar investment from the National Institute of Food
and Agriculture, which seeks to improve the sustainability of the U.S. food supply and ensure better utilization of
agricultural landscapes.

and improve our water quality and
quantity through practice.
This dedication to water quality
continues through education and
partnerships. In 2019, the Virginia
Department of Forestry (VDOF)
hosted the Forest and Drinking
Water Forum in conjunction with
the Southeast Partnership for
Forests and Water.This initial
engagement brought together water
utilities, conservation organizations,
government agencies, and forest
landowners to identify opportunities
to strategize about the utilization
and protection of Virginia’s forest
resource that provides clean drinking
water for all of the Commonwealth’s
citizens.
VDOF works closely with a
number of regional and national
conservation partners to protect
Virginia’s watersheds. Many of the
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Foresters
and loggers
alike
utilize Best
Management
Practices
(BMPs)
during
forest
harvesting
operations
to protect
our streams
from
sediment
and
improve
our water
quality and
quantity
through
practice.

Without healthy markets, there is reduced incentive for management of forests.
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49%

SOUTHERN
REGION

of Southern
land is forested.

Clean water grows on these trees.
Okay, not technically, but forests do provide the cleanest water of any land use to keep drinking water safe and reliable.

SOUTHERN FORESTS

TOTAL SOUTHERN WATER SUPPLY

State & Private
forests provide

44.3%
of the total
water supply.

That’s equal to
97.8 trillion gallons.
HOW MUCH LIQUID IS THAT?
That’s enough water to fill a
stack of five gallon buckets
that would extend all the way

to the sun & back

267 MI LLION ACRES.

24 TIMES.

POPULATION
SERVED

THE CHALLENGE
STATE AND
PRIVATE FORESTS

ALL FORESTS

113
MILLION

57
MILLION

PEOPLE

PEOPLE

FEDERAL
FORESTS

56
MILLION
PEOPLE

2012

HEALTHY FORESTS ARE
CRITICAL TO DRINKING WATER

FOREST STEWARDSHIP
AND BMPs

Healthy, managed forests provide the cleanest water of
any land use, and help keep drinking water safe, reliable,
and affordable.

Foresters work with landowners
to develop forest stewardship
plans and implement
Best Management
Practices that
protect soil
and water resources.

TO SUM
THINGS
UP...

HEALTHY
FORESTS

Through
$980,000
in support
from the
Enviva
Forest
Conservation
Fund,
over 6,600
acres of
bottomland
hardwood
forests in
Southeast
Virginia
have been
conserved.

CLEAN
WATER

COST
SAVINGS

projects with which VDOF and its
partners are engaged are funded
by Enviva’s Forest Conservation
Fund (EFCF), a $5 million, 10-year
grant program sponsored by
Enviva and administered by the
U.S. Endowment for Forestry and
Communities and designed to
protect tens of thousands of acres
of sensitive bottomland forests in
the Virginia-North Carolina coastal
plain. Through $980,000 in support
from the EFCF, over 6,600 acres
of bottomland hardwood forests
in Southeast Virginia have been
conserved. “Enviva is pleased to help
accomplish conservation priorities of
the Virginia Department of Forestry
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Population is expected to increase
more than 30% over the next
40 years compared to
30%
OF
2012 levels.
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“Our investments in healthy forests
today lead to higher quality drinking
water in our communities tomorrow.”
David LaFrance, CEO of American Water Works Association
Learn more by watching our video! https://bit.ly/3f6jTkO

THE THREAT

UP TO 23 MILLION ACRES
of our forests are forecasted to
be converted to other uses by

2060.

Lorem ipsum

DRINKING WATER DEPENDS
ON HEALTHY FORESTS
Contact for more information
Wib Owen | wib@southernforests.org
Kitty Weisman | kitty.weisman@icloud.com

Liu, Ning; Dobbs, G. Rebecca; Caldwell, Peter V.; Miniat, Chelcy Ford; Bolstad, Paul V.; Nelson, Stacy; Sun, Ge. 2020. Quantifying the role of State and private forest lands in
providing surface drinking water supply for the Southern United States. Gen. Tech. Rep. SRS–248. Asheville, NC: U.S. Department of Agriculture Forest Service, Southern
Research Station. 405 p. Caldwell, P., Muldoon, C., Ford-Miniat, C., Cohen, E., Krieger, S., Sun, G., McNulty, S., and Bolstad, P.V. 2014. Quantifying the role of National Forest
system lands in providing surface drinking water supply for the Southern United States. General Technical Report SRS-197. Asheville, NC: U.S. Department of Agriculture Forest
Service, Southern Research Station. 135 p.

and other conservation partners,
enabling landowners in Virginia
to conserve sensitive bottomland
hardwood forests and to protect
its ecosystems,” said Dr. Jennifer
Jenkins, Enviva’s Vice President and
Chief Sustainability Officer.
No Markets, No Management
The majority of drinking water in
Virginia comes from its working
forests. Well-managed forests
contribute to the quality of our
drinking water and, thus, our overall
health. However, without healthy
markets, there is reduced incentive
for management of forests. Diversified
forest product markets help to

ensure that we have a healthy robust
industry. Forest products come in
many forms: traditional markets such
as lumber and paper; less obvious
products like toothpaste and diaper
fluff ; and the burgeoning segments
of bioenergy, carbon sequestration
and mass timber construction.
Carefully constructed management
plans, cautiously laid-out harvesting
plans and healthy markets ensure
that a sustainable timber harvest
is beneficial to landowners, the
marketplace and our renewable
resources.
Forest certification is one way that
consumers in the marketplace can
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be assured that the products they
purchase originate from a wellmanaged forest. Certification ensures
that trees are harvested legally and
responsibly. Many consumers prefer
to purchase sustainably-sourced
products, especially in global markets;
so certification can provide advantages
for some forest owners. Sustainable
forest management ensures that the
many benefits of forests will continue
to exist in the future, ultimately
benefitting all Virginians.
Conservation Values and Clean Water
While forest markets are essential to
sound forest management, sciencebased conservation methods are
equally vital to maintaining the
balance between a robust industry
and a healthy environment. VDOF’s
Forestland Conservation Program
works closely with landowners,
foresters and partners to establish
conservation easements on areas
with high conservation values. Using
complex geographical and natural
resource data (forest conservation
value layers), VDOF and its partners
can identify and prioritize forestland
– specifically, areas that play a
significant role in protecting water
quality –for easements.
Because our drinking water comes
primarily from forests, identifying
these areas and applying conservation
plans that protect watersheds, is an
important element in the big picture of
water quality protection.
Virginia’s forests, the products and
quality of life they supply and the
ecosystem services they provide, like
clean drinking water, rely upon our
good stewardship. Working together
with partners from all sectors,
from forest industry to conservation
organizations, VDOF recognizes that
people’s health and livelihoods are
inexorably linked to the health of our
forests and watersheds. Using sound
science and strong partnerships, the
agency envisions a healthy, abundant,
diverse forest resource, providing
environmental and economic benefits
for all Virginians.
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FOREST CONSERVATION VALUE LAYERS

The Forest Conservation Value (FCV) model is a tool designed by
the Virginia Department of Forestry (VDOF) to strategically identify
the highest priority forestland for conservation in Virginia. The
intent is to maximize the efficiency of limited resources by focusing
conservation efforts on the highest quality, most productive, and
most vulnerable forestland statewide.
The original FCV model was developed in 2013 by VDOF. Since
then the agency has sharpened its focus and priorities through
a strategic planning effort completed in 2017. As a result VDOF’s
Forestland Conservation Program team implemented a new
conservation ranking and prioritization system designed to
identify the highest priority projects to accept on a quarterly basis
throughout each year; the FCV is a key component of this ranking
system.
The FCV is further intended to contribute to the Virginia
Conservation Vision, the suite of GIS models maintained by the
Virginia Department of Conservation and Recreation to inform
a cohesive, statewide strategy for land conservation. As this
multitude of needs were identified and as new data has become
available, VDOF has taken the opportunity to create an up to date,
improved FCV model to help inform both internal and statewide
conservation efforts throughout the Commonwealth.
In order to provide a spatial representation of the relative value
of Virginia’s forests, six key components were established in the
model:
1.
Forested Blocks
2.
Forest Management Potential
3.
Connectivity
4.
Watershed Integrity
5.
Threat of Conversion
6.
Significant Forest Communities and Diminished Tree Species

Virginia’s
forests, the
products
and quality
of life they
supply
and the
ecosystem
services
they
provide,
like clean
drinking
water,
rely upon
our good
stewardship.

Increase your profits
with intelligent solutions
Chipping • Conveying • Milling • Screening • Ship loading • Ship unloading •
Stacking & Reclaiming • Truck unloading • Wood residue processing

bruks-siwertell.com
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The quest for the best and most economical air
emission control for industrial wood pellet plants
By Rodney L. Pennington, PE, Senior Director - Specialized Sales, NESTEC Inc.
As modern economies
transition from nonrenewable energy sources
and raw materials to
those that can be naturally
replenished, one of the most
promising developments in
this new paradigm has been
the discovery of advanced
new uses for wood and
wood-based products. In the
biomass sector, Wood Pellets
have become especially well
regarded in power plant
electrical generation for their
high durability and energy
density.
Wood Pellets are growing in
importance with U.S. exports in 2019
reaching 6.9 million tons, as is the
need to process and utilize them with
maximum efficiency. Furthermore,
across the United States and around
the globe, environmental regulation
is moving with speed to address
growing concerns about sustainable
development and any potential
negative health risks associated with
the emission of hazardous pollutants.
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Figure 1. The first Hammer Mills RCO NESTEC installed in 2013 for the Wood Pellet Industry.

The burden of environmental
compliance in the Wood Pellet
industry has grown significantly
over the last decade, and with that
growth has come a substantial rise
in the cost to comply. There is also
pressure to maintain compliance
while adhering to strict—and often
tightening—budgets and regulatory
requirements. With these competing
obligations, there is little room for
error.

overall business plan and priorities,
as opposed to an end of the pipe
approach. An upfront NESTEC
evaluation of the air emission
control system requirements, which
integrates with your manufacturing
execution system or other business
planning, can ensure that the cost
of air emission control compliance
provides the best and most
economical smart solution in the
planning process.

understanding the complete plant
operation, including:

The impact of those responsibilities
is markedly lessened when
environmental compliance is
integrated into the organization’s

Managing air emission control
obligations for Wood Pellet facilities
in the U.S. and other stringent
regulatory environments requires

5.

1.

2.
3.

4.

Location of all emission sources
(as well as the total VOC and HAP
at each source)
Specialized plant needs
Wood source composition (ratio
of softwood to hardwood) and
associated potential emissions
Proven air emission control
features that have been effective
at Wood Pellet facilities
Capital and operating cost
analysis that identifies the best
and most economical smart
solution for the application

Managing
air emission
control
obligations
for Wood
Pellet
facilities
in the U.S.
and other
stringent
regulatory
environments
requires
understanding
the complete
plant
operation.
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A properly designed air emission
control system can prevent lost
production time, lower energy
consumption, and reduce the overall
Wood Pellet cost.
Multiple Wood Pellet facilities
in the U.S. are converting farmgrown trees into wood pellets and
shipping them to Europe to generate
electricity. Tree farms safeguard
sustainable development with a
certification program and a written
management plan that accounts for
water quality, wildlife habitat, and
soil conservation, as well as forest
product production and protection
of the land from fire, insects, and
disease.
The Wood Pellet industry has
grown almost 10-fold since 2009,
converting millions of tons of trees
into pellet fuel for power plants.
These Wood Pellet mills operate
on a much larger scale and emit
substantially more air pollution than
the traditional Wood Pellet mills that
have been supplying the domestic
heating market. Increased publicity
of this rapidly growing industry has
resulted in more and more attention
from the EPA (Environmental
Protection Agency) to ensure Wood
Pellet facilities meet all regulatory
requirements.

NESTEC has
established
a wood
pellet air
emission
control
program to
evaluate the
complete
Wood Pellet
facility,
which is the
first step
in finding
the best
and most
economical
smart
solution
for the
application.

New Source Review is the Clean Air
Act’s permitting program designed
to limit emissions from large
sources of air pollution by requiring
a permit before a “major source”
begins construction or undertakes a
modification. For Wood Pellet mills,
“major source” means a facility
with the potential (100% capacity) to
emit more than 250 tons per year
of a regulated pollutant, rather than
actual emissions.

finding the best and most economical
smart solution for the application.
It includes multiple options to allow
the customer to select the most
desirable for their application while
still meeting emission requirements.
A recently installed NESTEC air
emission control system included a
unique alternative to other offered
solutions that netted more than
$750,000 in capital savings.
The program includes:

Regenerative Thermal Oxidizers
(RTOs) have been used to control
emissions from a variety of
stationary industrial sources since
the 1970s. Specialized RTO and RCO
(Regenerative Catalytic Oxidizer)
designs applicable in controlling
VOCs and HAPs from forest and
wood products manufacturing have
been developed specifically for Wood
Pellet applications by NESTEC.
Particulate matter (PM), alpha and
beta pinene condensable, and RTORCO non-uniform airflow can plug
the regenerative heat exchange
media, substantially reducing the air
emission control performance as well
as limiting the dryer pellet production
capacity.

1. An upfront evaluation of the
location of all emission sources (as
well as the total VOC and HAP at each
source), which provides a substantial
saving in equipment, installation, and
operating cost.

NESTEC has established a wood
pellet air emission control program
to evaluate the complete Wood Pellet
facility, which is the first step in

The basic Wood Pellet VOC and HAP
emission sources are:
•
•
•
•
•

Green Chippers
Dryer
Hammer Mills
Pellet Coolers and/or Steam
Extraction
Handling and Storage

The first complete Wood Pellet air
emission control system, in addition
to the dryer exhaust, was installed
in 2013 by NESTEC. It included RCO
units which are still meeting air
emission requirements with virtually
no auxiliary fuel consumption.

The EPA‘s Title V of the Clean Air
Act established a federal operating
permit program for facilities which
emit or have the potential to emit any
of the following:
•
•

•

More than 100 tons per year of
any regulated pollutant
25 tons per year of HAPs
(Hazardous Air Pollutants,
substances the EPA considers
especially toxic or carcinogenic
that are more strictly regulated
under the Clean Air Act)
10 tons per year of any
single HAP (e.g. Wood Pellet:
acetaldehyde, formaldehyde,
methanol, propionaldehyde, etc.)

Emission sources must apply for
a Title V permit within a year of
commencing operations.

Figure 2. The first total air emission control system installed in 2013 by NESTEC for the
Wood Pellet Industry.

29

N E ST EC

•

•

•

•

for runaway fires that are
typically experienced with the oldstyle offline bake outs
Heats each media recovery
chamber from the purification
chamber down, thus eliminating
the potential for over
temperature exposure of the
catalyst or components
Regeneration of the high
temperature catalyst during the
bake out process
The elimination of excess energy
consumption associated with
offline bake outs
Substantial additional capacity
available for future expansion

A recently
installed
and
operating
system
provided a
refurbished/
upgraded
WESP (Wet
Electrostatic
Precipitator)
and MCC
RTO for
dryer
exhaust.

2. Specialized plant needs.
A recently installed and operating
system provided a refurbished/
upgraded WESP (Wet Electrostatic
Precipitator) and MCC RTO for dryer
exhaust. The upgrade included the
latest NESTEC features to meet a
very tight compliance schedule at
an operating plant, thus eliminating
potential compliance penalties or
possible reduced production.

Figure 3. OR down flow.
Since the first NESTEC Wood Pellet air
emission control system installation
(figure 2), nine (9) additional complete
systems have been or are presently
being installed by NESTEC. These
systems were customized to meet
a variety of special plant needs and
improved performance while reducing
operating costs.

•

•

Three of the systems consolidated
both the hammer mill and pellet
cooler operation into a common
redundant RCO control system, which
provided over $750,000 savings, along
with reduced operating costs.
The single, redundant forced draft
MCC RTO-RCO system also offers:
•
•
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A single exhaust stack for
compliance test with lower cost
than multiple stacks

•

The ability to shut down one
RCO and still maintain greater
than 70% of the total connected
sources
A full flow online bakeout feature
to provide high temperature
bakeout of each heat recovery
chamber (much like a selfcleaning oven, but without
disruption to the process
operation)
• No scheduled downtimes
or lengthy maintenance
processes necessary to
complete an offline bake out
• Scheduling based on the
needs of the RTO-RCO
rather than available process
downtime
The capability to virtually
eliminate large accumulations of
organic material in the RCO
Drastically reduces the potential

Figure 4. Refurbished WESP with upgraded NESTEC
features installed on a Wood Pellet dryer application.
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Figure 5. Replacement of a RTO rotary valve with a simple, rugged, reliable poppet valve assembly.

NESTEC’s
air emission
control
program
projects
the VOCs
and HAPs
emissions
for a specific
process
application,
another
component
in the total
emission
evaluation
that
establishes
the best
and most
economic
air emission
control
smart
solution.

Another recent NESTEC pellet mill
project included refurbishing and
upgrading a troublesome rotary valve
RTO with a simple, rugged, reliable
NESTEC poppet valve assembly.
Additionally, WESP hex tube bundles
were replaced with round tubes.
The thermal expansion and binding
issues with the rotary valve were
eliminated with the poppet valve
assembly. The complete replacement
involved simply removing the rotary
valve assembly and sliding in a
preassembled poppet valve assembly,
as shown above.
3. Evaluation of the wood source
composition (ratio of soft to
hardwood).
Source material composition reveals
the VOC and HAP source emissions.
Along with the optimization of
the control system, wood source
evaluation is required to provide
the best and most economical
smart solution to meet emission
requirements. The EPA has compiled
a file of wood application test data
that informs projections of VOC
and HAP emissions based on the

composition of the wood chips, along
with the total tons of wood chips
processed.

emission control equipment operation
to maintain maximum performance
are essential.

NESTEC’s air emission control
program projects the VOCs and HAPs
emissions for a specific process
application, another component
in the total emission evaluation
that establishes the best and most
economic air emission control smart
solution.

Uniform airflow distribution is a key
design feature with all NESTEC’s
MCC RTO-RCOs in achieving
maximum Thermal Energy Recovery
(TER) and Destruction Removal
Efficiency (DRE) — especially
with large heat recovery chamber
units, which are typical for Wood
Pellet applications. Uniform
airflow maintains a uniform
temperature profile, thus reducing
overall operating costs. NESTEC
incorporates a specially designed
airflow distribution nozzle and heat
exchange media support system for
each application. The nozzle design is
fine-tuned to adjust flow distribution
precisely and achieve the highest
level of performance or effectiveness
in the MCC RTO-RCO operation.

4. Proven air emission control
system features that are essential
to ensure long term, reliable
performance and minimize
operational and maintenance costs.
The highly variable nature of many
process emission sources and
the potential for fluctuations in
the individual hammer mills and/
or pelletizers necessitate proven
features in the air emission control
system to reap the best and
most economical smart solution.
Equipment design experience,
knowledge, and intrinsic details
that can automatically adjust the air

Elimination of RTO-RCO Heat
Exchange Media support failures,
especially during a bake out cycle,
is also necessary for optimal
performance. NESTEC’s unique
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airflow distribution nozzle makes it
simple to locate the heat exchange
media support beams outside of the
unit, away from the process flow,
thus eliminating the potential for
failure due to thermal expansion and
chloride-induced stress corrosion
cracking.
Maximized RTO-RCO flow control
valve reliability and performance,
which is the heart of the RTO-RCO
system, is critical for minimizing
downtime. If the valves do not work,
the entire RTO-RCO system does not
work. Test data proves that NESTEC’s
high performance, horizontal shaft,
fast-acting, poppet flow control valve
results in virtually zero (nil) leakage
and minimal maintenance thanks to
simple, rugged, and reliable operation
with easy access.
The NESTEC integral horizontal shaft
poppet valve is designed into all MCC
RTO-RCO inlet, outlet, and bottom
cold face plenums for maximum
performance and rapid action. This
configuration allows a single valve
to control the flow with maximum

Figure 6. VOC versus HAP emissions associated with Wood Pellet chip composition.

95 - 96% TER RTO with thermal alignment ~ 10 to 15% lower average outlet temperature

Without Thermal alignment

Figure 7. With and without thermal alignment.
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With Thermal alignment

Maximized
RTO-RCO
flow control
valve
reliability
and
performance,
which is the
heart of the
RTO-RCO
system, is
critical for
minimizing
downtime.
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air distribution to heat recovery
beds. Both the inlet seat and outlet
seat are designed for continuous
self-cleaning, ensuring tight closure
of the valve. Thermal expansion
compensation is also built into the
heavy-duty disk, unions, and bolted
sections, which allows for quick, easy
maintenance without completely
removing or replacing the valve.
The integral horizontal shaft poppet
design also includes a walk-in, quickacting, easy-access door to both sides
of the seats for inspection, cleaning,
and maintenance.
Energy saving design features are
fundamental to achieving a long-term
economical solution. There is always
pressure during the initial design
phase to control capital outlays,
however that inclination must be
balanced against the associated
operating and maintenance costs.
Optimal component selection and
system layout will impact the initial
purchase price as well as the
operating and maintenance costs over
the life of the RTO-RCO system.
NESTEC offers several proprietary,
innovative, energy-saving features
that can be incorporated initially or in
the future, depending on associated
process, fuel, and electrical costs.
NESTEC includes an Auto-Thermal
Alignment (ATA) feature with MCC
RTO-RCO units to keep the mass
balanced in the heat recovery
chambers. The ATA feature maintains
the maximum thermal energy
recovery (TER) and provides additional
energy savings. Typical savings
are shown in the attached graph,
which reflects actual data from a
NESTEC MCC RTO-RCO operating
unit (with and without the AutoThermal Alignment feature turned
on). In the Wood Pellet industry, with
an associated large dryer exhaust
volume, the NESTEC ATA offers
$150,000 in savings annually for
a 100,000 wet standard cubic feet
per minute (wSCFM) dryer exhaust
(~$1,500 per year for each 1,000
wSCFM dryer exhaust).

Figure 8. RTO exhaust temperature.

Both mass flow and cycle time will
have a major effect on the RTO-RCO
thermal energy recovery efficiency
and destruction removal efficiency, as
well as associated equipment cost.
Increasing or decreasing the size of
the RTO-RCO heat recovery media
chamber will directly increase or
decrease the cost and TER. Similarly,
increasing the valve cycle time will
decrease the TER. Increased cycle
time is often utilized to compensate
for flow control valve leakage.
Both of these influential design
variables are evaluated with
NESTEC’s air emission control
program for every MCC RTO-RCO
system to achieve the best and most
economical smart solution for the
application.
A Forced Draft (FD) fan, versus
an Induced Draft (ID) fan, offers
additional operating cost savings,
plus supplementary benefits:
•
•

•
•

Continuous and stable fan RPM
operation
Reduced cycling of the VFD,
motor, and fan (and the
associated wear)
Thorough mixing of the process
stream prior to the RTO unit
Faster response to process
changes

Figure 9. Forced versus induced Draft fan.

NESTEC
offers
several
proprietary,
innovative,
energysaving
features
that can be
incorporated
initially
or in the
future,
depending
on
associated
process,
fuel, and
electrical
costs.

Capital and operating cost analysis
for the life of the RTO-RCO
equipment options must be taken
into consideration in the final design
and selection based on the projected
return on investment. Increasing
the initial MCC RTO-RCO energy
saving design features often provide
a short-term payback period for any
differential cost.
Contact NESTEC for a free process
analysis and proposal
Office: 610.323.7670
Jim Nester, President:
jnester@nestecinc.com
Rick Reimlinger, Vice President:
rick.reimlinger@nestecinc.com
Rodney L Pennington,
PE, Senior Director:
rpennington@nestecinc.com
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When experience matters...
Dome Technology has built all the operational wood-pellet domes worldwide. Here is a
description of those projects and how pellet storage has evolved
By Rebecca Long Pyper for Dome Technology
In 2011 Dome Technology
completed construction on
the first wood-pellet storage
domes in the world. Since
then the company has built
every operational pellet
dome, and facilities continue
to advance in sophistication
10 years in. Here is a timeline
of that work and a look at
projects moving forward.
Peeples 2011:
Domes really weren’t on the radar
for Peeples Industries in Savannah,
Georgia.
The company was seriously
considering a 50,000-ton A-frame for
storing wood pellets, but an A-frame
would require deep foundations that
raised financial concern — and there
were rumblings that a better option
might be on the market.
So Peeples Industries owner Frank
Peeples Jr. made contact with Dome
Technology, “and they did a lot of
things for us. They cheapened our
price up because we didn’t have to
put in a deep-pile foundation” — a
system that for the A-frame would
have carried the same cost as one
entire dome, Peeples Industries
project manager Brad Orwig said.
But “the hardest part of the job was
tying in the new to existing facilities,
both inbound and outbound,” Orwig
said. The company had previously
handled bulk products like rock and
ore, so it was a must that the domes
connect with infrastructure already
in place. Even when hurdles arose,
the Dome Technology team stayed on
schedule, Orwig said, with the domes
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Figure 1: In 2011 Dome Technology built the first wood-pellet storage domes in
Savannah, Georgia, USA.
and tunnels being constructed in 10
months.

Enviva at the Port of Chesapeake in
Virginia.

“(Dome Technology) is the only dome
company we work with now,” he said.
“I’ve worked with a lot of contractors,
and Dome Technology is by far the
most professional and the best
contractor I’ve ever worked with.”

The domes feature systems that
continuously monitor and control
interior temperature. Through close
collaboration with Enviva, Dome
Technology’s team completed
construction ahead of projected
completion, even though the project
started a month later than planned.

Enviva 2011-2014:
In 2011 and 2012 two domes were
completed for biomass manufacturer

“Enviva is the biggest wood-pellet

“I’ve worked
with a lot of
contractors,
and Dome
Technology
is by far
the most
professional
and the best
contractor
I’ve ever
worked
with.”
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producer in the world. It’s just a joy to
work with such a large, progressive
company,” said Dome Technology
sales manager Lane Roberts.
In 2014 the team was contracted to
build two additional, almost identical
domes at Port of Wilmington, North
Carolina. These domes can withstand
winds up to 300 mph.
Domes are an ideal bulk-storage
option for wood pellets as they store
a large volume in a smaller footprint,
stacking product deeper than a silo
of similar dimensions. For storage
on a port, domes can be engineered
with innovative foundation systems
that provide ample support on soil
near the water. Domes are also less
likely to experience fires because the
interior is truss and support free —
the fewer the horizontal surfaces, the
fewer places for dust accumulation.

Domes
are an
ideal bulkstorage
option for
wood pellets
as they
store a large
volume in
a smaller
footprint,
stacking
product
deeper
than a silo
of similar
dimensions.

According to Enviva Senior Vice
President Norb Hintz, the company
is pleased with Dome Technology’s
work. “We appreciate the high-quality
workmanship, professionalism and
attention to detail demonstrated
by their staff,” he said in a letter of
recommendation to potential Dome
Technology customers.
Drax UK 2012:
There’s big, and then there’s
staggering.
Drax chose the latter in a project that
was a first of its kind for the United
Kingdom, Europe’s single largest
decarbonization project, and Dome
Technology’s largest project to date.
The size and scale of the project
required unprecedented biomass
storage: four domes each holding
80,000 metric tons of biomass. Dome

Technology’s team was responsible
for the overall design of the dome
system, including reclaim tunnels,
floor slabs, dome foundation,
DomeSilos and waterproofing.
One important feature was the unique
“tops” for the domes. The specialized
design incorporates a 90-foot (27.4m)
opening at the apex of each dome
accommodating panels, which relieve
and dissipate pressure should it arise
due to a deflagration event. Using
mathematical models, the team
calculated the needed surface area
of relief, optimal placement and the
required size of the roof opening.
With the four domes now in operation,
Drax is providing enough power to
meet around seven to eight percent
of the United Kingdom’s electricity
needs, half of which is being
generated via biomass.

Figure 2: Dome Technology built two domes for Enviva at the Port of Chesapeake between 2011 and 2012; two more domes were
built for the company at the Port of Wilmington in 2014.

35

D om e T e c h n olo g y

Figure 3: The four domes built for Drax in the United Kingdom can each hold 80,000 metric tons of biomass.
“Dome Technology were keen
and interested from day one, had
experience with biomass and other
similar products from previous
projects, and had over 75 reference
projects worldwide,” said Drax’s
strategic project engineering
manager Jason Shipstone. “One or
two little details were a little close
to the wire in terms of timing, and
like all large projects, we had our
surprises, but overall the whole team
worked well together and delivered a
very effective project.”
QSL 2013:
From the beginning of its portside
project in Quebec City, Quebec,
Canada, the challenge for maritime
terminal operator and stevedore QSL
was selecting a wood-pellet storage
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solution that checked the boxes as
both a smart financial investment and
a good steward of the community.
First, the company required 75,000
metric tons of total storage. Steel
silos were an option, but a pack of
six to eight would be needed to store
that tonnage. Since the site is located
near a historic district with a park
and residential area, something more
aesthetically pleasing was in order,
and a DomeSilo fit the bill.
“We needed something nicer than a
series of silos, so that was the main
concern. Then also because of the
size of storage, we needed something
solid that would last a long, long
time,” QSL director of engineering
Eric Lapointe said.

Second, QSL was concerned about
product integrity and wanted
“something that wouldn’t attract too
much solar heat from the sun. A
concrete system like the dome was
ideal to store the pellets. Because
we can have no water infiltration
whatsoever, domes are ideal for that
as well,” Lapointe said.
Controlling dust was front of mind
because of the nearby neighborhood.
QSL liked the seamless nature of the
dome, but the tightness presented its
own challenge in mitigating potential
explosion pressure in a deflagration
event. After Dome Technology’s
design team determined that the
amount of potential volatile explosive
content in a worst-case scenario
would require very large explosion

“Dome
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biomass
and other
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“Dome
Technology
was
selected
due to their
innovative
engineering
design and
the project
team’s
comfort
level with
their design
team”...

vents on the top surface of the dome,
QSL sought an innovative approach.
“We said, ‘Let’s try to minimize the
amount of fuel so that if there is an
explosion, we will need much smaller
vents,’” Lapointe said.
That’s when Dome Technology
presented the idea of the filling
tube. A belt conveyor moves pellets
into the top of the domes, where
they enter a 10-foot-diameter steel
tube running down the center of
each dome. Product rolls through
openings incrementally located on
the tube and into the pile, resulting
in smoother, more even pile and less
dust production. When reclaiming
the pellets, they are first drawn down
from the center of the filling tube,
then from each opening on the sides
of the tube. This reduces the shear
friction on pellets during reclaiming,
minimizing further pellet degradation.
For additional dust management,
“we installed a dust-collection
manifold inside that tube so that
(with) any pellets that come out of
the tube, there’s much less dust,”
Lapointe said. “There could still be an
explosion, but the dust cloud would
just be what’s inside that filling tube,

so the volume of the cloud would be
much, much smaller.” With the filling
tube installed, the vent sizes dropped
down and so did the venting cost.
Testing for dust concentration at four
levels inside the dome all came back
well below the minimum explosion
fine concentration inside the dome.
“We kind of got rid of the risk at the
base. Instead of trying to mitigate
if there is an explosion, we tried to
prevent it from happening,” Lapointe
said.
Drax Port Allen 2014:
The United Kingdom project helped
secure another Drax project in 2014,
where Dome Technology built two
wood-pellet domes for the company’s
Port Allen Facility in Baton Rouge,
Louisiana, USA. The total storage
volume is 80,000 metric tons.
“The overall facility has less material
handling equipment due to the
domes. The domes also require less
maintenance and fewer equipment
issues, which allow the ships to be
loaded on time. All these factors
combined reduce the operational
costs as well,” said senior project
manager Daniel Pittman, who

works for Gray Construction, the
EPC Drax selected for the facility’s
development.
Building a facility near a levee was a
challenge too. Traditional foundation
methods for dealing with saturated
soil could be expensive, and then
there was the question of whether
or not tunnels could be constructed
below ground. The design required
approval from the Army Corps
of Engineers due to stipulations
necessary for projects built within
1,500 feet of the levee, which it
received.
With these challenges in mind, Drax
and Gray Construction researched
bulk-storage options and determined
that two 40,000-ton domes would
cost less than silos and A-frames for
the necessary building size, building
cost and equipment cost. Additionally,
Dome Technology was willing and
able to tackle the project and design
a cost-effective foundation system as
an alternative to concrete piles.
“Dome Technology was selected due
to their innovative engineering design
and the project team’s comfort level
with their design team,” Pittman said.

Figure 4: For
better dust
management
a filling tube
was installed
in each QSL
dome.
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Albioma 2016:
In Fort-de-France, Martinique,
Dome Technology built a storage
dome for independent energy
producer Albioma in building the
island’s first 100 percent biomass
power plant.
The single dome stands 108 feet
(33m) tall and 115 feet (35m) in
diameter, with the ability to store
as much as 19,900 metric tonnes
of biomass wood pellets. Dome
Technology oversaw work for
the deep-pile foundations, pile
cap, dome shell and one abovegrade tunnel. The dome achieves
approximately 70 percent reclaim
by gravity alone and has access for
a front-end loader to reclaim the
remaining 30 percent.

The self-emptying ability for a large
portion of the volume was one of the
factors that led Albioma to select a
dome, said Albioma project director
Claude Décamp. Though flat storage
was an option, the large size as well
as local conditions — specifically
cyclonic and seismic risk and bad
soil characteristics — would have
required a very high investment
cost. The dome was selected for its
smaller footprint, less-expensive
foundation, lower overall cost and
higher storage capacity, Décamp said.
Dome Technology’s team also
installed round explosion vents
for better product and structure
protection. Previously, square and
rectangular explosion venting have
been the norm, but with a round

panel, sharp corners that would
act as stress concentrators are
eliminated. This allows a release of
pressure, protecting the structure.
2020 Barrette-Chapais:
Wood-pellet producer BarretteChapais first contacted Dome
Technology about a ship-loader
project for a new transload facility in
Quebec, Canada, but when portside
availability changed, so did their
plans.
Flat storage was Plan A for the
Port of Saguenay site, but after
weighing a reduction in available
space against storage requirements,
the decision was made to shift to
a dome, said Granule 777 general
manager Yann Sellin.

The selfemptying
ability for
a large
portion of
the volume
was one of
the factors
that led
Albioma
to select a
dome, said
Albioma
project
director
Claude
Décamp.

Figure 5: Round explosion vents on the Albioma dome are designed to better protect the structure in an explosion event.
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Figure 6: The Barrette-Chapais outbound conveyor on the reclaim side is 1,153 feet (351.4 m) long.
Dome Technology was contracted
to build two DomeSilos, measuring
120 feet (36.5 m) in diameter and 131
feet (39.9 m) tall and each capable of
storing 21,000 metric tons. Because
of their geometry, DomeSilos are able
to store more product in a smaller
footprint, stacking pellets deeper
and storing them all the way to the
structure’s apex.
According to Dome Technology sales
manager Cameron High, one of the
customer’s main requests was the
ability for truck drivers to pull in,
unload product, and return to the
pellet plant without interruption and
on repeat. “They wanted from start to
finish a fully automated system,” he
said.
Dome Technology also acted as
construction manager, supervising
Canadian crews on all equipment
installation — load-out system,

bucket elevator and conveyance.
Pellets are produced at a Granule
777 pellet plant nearby. Upon arrival
at the facility, they are dumped into a
truck-unloading hopper and conveyed
to a bucket elevator, which delivers
them to a reversing conveyor on top
of the domes.
The outbound conveyor on the
reclaim side is 1,153 feet (351.4 m)
long, reaching 357 feet (108.8 m)
to collect product underneath both
domes and stretching 796 feet (242.6
m) to ships that will deliver it to
Europe. The Bruks conveying system
is the most exciting feature for the
company, Sellin said.
Construction is tricky in such a cold
climate, but the weather-resistant
domes will protect pellets and last
indefinitely with little maintenance.
The dome was an optimal choice
considering the extreme weather

common in northern Quebec, High
said.

In an era
when
innovation
and
customization
aren’t
extras,
they’re
expected,
more bulkstorage
companies
seek a
structure
that will
last, that
fits within
the budget
and that will
maintain
product
integrity.

Current work:
At present Dome Technology is
building pellet domes for three
companies, two of which are repeat
customers. In an era when innovation
and customization aren’t extras,
they’re expected, more bulk-storage
companies seek a structure that will
last, that fits within the budget and
that will maintain product integrity.
Dome Technology delivers an
innovative, turnkey solution.
“Customers have, in the past, used
different systems to store wood
pellets until they found the dome.
As a result, the dome has become
the standard for storing pellets,
and everyone knows it,” said Dome
Technology CEO Bradley Bateman.
“We’ve been able to create solutions
when others could not.”
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How Bruks Siwertell’s receiving systems ”rise”
above the rest
By Lindsay Gilliland, Marketing Coordinator, Bruks Siwertell Americas

Figure 1: Dry wood waste material such as sawdust presents pellet producers with a low cost supply alternative.

Figure 1: This state-of-the-art receiving system includes a back-on truck dump with a receiving hopper and dust collector, protecting
against potential dust emission on all sides, and capturing the fugitive dust material and reintroducing it back into the system.
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When it comes to bulk
handling and wood
processing, Bruks Siwertell
continues to offer the
most comprehensive
portfolio worldwide, helping
businesses increase profits
with intelligent, customized
solutions.

looking for exactly that...A solution
to efficiently unload material
while controlling dust emissions.
Having already supplied various
other equipment to the customer’s
network of plants and mills, Bruks
Siwertell was awarded the contract
to supply a complete, innovative
truck dump receiving system.

Recently, a US biomass plant was

The new contract called for Bruks

Siwertell to supply a back-on truck
dumper with a receiving hopper
and dust collector. The system
comprises a platform and a set
of hydraulic cylinders used to lift
the entire truck and allow the
free-flowing cargo to dump out of
the back of its trailer and into the
receiving hopper. The new truck
dumper has the capacity to unload
biomass at a rate up to 85t/h.

“We listened
to the
customer
and worked
together
to develop
the best
solution
for their
receiving
needs...”
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“Our truck
dumper
systems are
designed to
minimize
dust
emissions
by utilizing
a covered
receiving
hopper
and dust
collection
system...”

Figure 2: Drive Over Truck Dumper.

“We listened to the customer and
worked together to develop the
best solution for their receiving
needs,” says Alex Alderks, Design
Engineer for Truck Dumpers &
Stacker Reclaimers, Bruks Siwertell
Americas. “From that, we are able
to develop a customized, efficient
solution,” he continues.

Figure 3: Extended Arm Truck Dump.

Paired for Perfection
Controlling dust emissions from
handling dry materials is an
important concern at such facilities.
“Our truck dumper systems are
designed to minimize dust emissions
by utilizing a covered receiving
hopper and dust collection system,”
says Christopher Duffy, Area Sales
Manager, Bruks Siwertell Americas.
“Together they combine to deliver
the most efficient, optimized, safe
unloading process,” he continues.

41

BR UK S S iw e r te ll

The receiving hopper is covered on all
sides and totally contained, protecting
against potential dust emission
on all sides. This protects the
environment from dust emissions and
minimizes any material losses. The
dust collector captures fugitive dust
material at the receiving area and
reintroduces back into the system.
Since it’s commissioning in early
2020, Bruks Siwertell’s innovative
system has significantly reduced
dust emissions, improved material
handling efficiency and strengthened
the customer’s sustainability drive.

Figure 4: Back on Truck Dumper.

42

“Chip trucks are used throughout
North America as an efficient and
flexible way to transport pellets,
hogged fuel, wood chips and other
cargoes,” Duffy explains. “Our truck
dumper systems are by far the
most effective method for receiving
materials and are relied upon
throughout the North American wood
products industry.”
Difference in Dumpers
With nearly 75 installations
worldwide, Bruks Siwertell’s truck
dump tipping platforms have been
designed to reliably perform under

very high-use conditions. They deliver
long-term, cost-effective operation
through an expected service life of
two million tipping and lowering
cycles, exceeding 25 years of full-time
operation.
•

Back-On Truck Dumpers are one
of the fastest, most efficient ways
to discharge huge quantities
of free-flowing bulk materials
such as processed wood. Bruks
Siwertell’s dumpers can reduce
unload cycle times and alleviate
traffic congestion in almost all
operations.

“Our truck
dumper
systems
are by far
the most
effective
method for
receiving
materials
and are
relied upon
throughout
the North
American
wood
products
industry.”

World Biomass
Biomass
World
The International review of the Biomass Industry
The International review of the Biomass Industry

Figure 5: Back-on truck dumps with dust control.

Back-On
Truck
Dumpers
are one of
the fastest,
most
efficient
ways to
discharge
huge
quantities
of freeflowing bulk
materials
such as
processed
wood.

•

•

Drive-Over Truck Dumpers
increase operation efficiency as
the driver enters the dumper
driving forward, crossing a pit
bridge and straight onto the
tipping platform. Average time
between trucks in eight-nine
minutes, making this process
slightly faster as the driver does
not need to be reversed into
place.
Extended Arm Truck Dumpers
enable the rapid unloading of
free-flowing dry bulk material
into a receiving hopper, which
is tilted and positioned above

ground. This minimizes
civil engineering costs by
reducing overall truck ramp
requirements. The extended
tipper arm allows material to
fall from the trailer into the
angled hopper. With the trailer
dumping at this raised elevation,
material cannot build up inside
the trailer and increase cycle
times. This enhances efficiency
and maintains optimum truck
processing capacity.
Bruks Siwertell’s truck dump product
line provides customers with the
most efficient, reliable, high-capacity

truck unloading capabilities available
on the market. For more information
on this and other equipment and
technologies, please visit www.
Bruks-Siwertell.com.

Bruks Siwertell designs, produces
and delivers systems for loading,
unloading, conveying, storing, and
stacking and reclaiming dry bulk
materials, alongside equipment for
chipping, screening, milling and
processing wood for the biofuel,
board, saw mill, pulp and paper
industries. All equipment is designed
to ensure environmentally-friendly
and efficient cargo operations.
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Dryer Islands – An ongoing evolution
By Andrew Johnson, Vice President, TSI Inc.

Figure 1: The Single-Pass Recycle Dryer supplied to the Masisa particle-board plant in Brazil has an internal
volume of about 55,000 cubic feet. It was the fore-runner of the large format dryers that TSI subsequently
supplied to a number of Pellet Plants in the US.

It’s easy to lose sight of
how far Dryer technology
has advanced in recent
years so this article is
a broad review of the
evolution of dryers since
the early days of pellet
production and how
lessons learned by the
mainstream Industrial
Wood Pellet Producers
can now, more than ever,
be applied to all pellet
producers, big or small,
industrial or residential
and will help to continue
44

building a clean, safe and
competitive industry that
will maintain its position as
a cornerstone of the fight
against climate change.
The Industrial Pellet business got
started fifteen or more years ago so is
still a relatively youthful industry with
lots of potential for growth, both in
North America and around the world.
The US and Canada though are valued
for their competitively priced fiber,
sustainable and verifiable forestry
practices and political stability and
so have become a popular choice for

the location of some of the World’s
biggest and most advanced Industrial
Pellet Plants. Much of the last fifteen
years has been about developing
capacity that reaches economies of
scale based on available resources
and transport infrastructure within
a certain range of the plants. It has
also been about adopting technologies
from closely related industries
and adapting them to suit this new
industry. An early model for pellet
production was existing residential
wood pellet production facilities.
Their experience helped seed the
technology now practiced by the
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The wood
chip dryer
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the largest
single
machine
in a pellet
production
facility as
well as the
most energy
intensive
and will
usually
govern the
maximum
output of the
plant.

bigger Industrial Pellet producers.
Although the demand for large
production facilities remains strong
there is a parallel trend now for a
new generation of smaller plants who
can take advantage of niche baskets
of fiber and can either serve local
markets or add their production to the
export pipeline.
The wood chip dryer is generally the
largest single machine in a pellet
production facility as well as the most
energy intensive and, as such, will
usually govern the maximum output of
the plant. It is not an easy proposition

to increase this capacity at a later
date so it is often considered to
be the heart of the plant. TSI has
been active in the Industrial Pellet
Plant market since its early years
and, when measured by production
volume, is probably now the largest
supplier of dryers for pellet plants.
In the early years Industrial Pellet
Plants looked to smaller pellet plants
and to Wood Based Panel plants for
similar technologies. The last ten
years has been a learning curve as
those technologies have evolved to
meet the specific requirements of

Industrial Pellet production. Those
“specific requirements” are important
as they set the scene for some critical
differences in technical solutions. The
Industrial Pellet world has, to some
extent, been more open to trying
new technologies and experimental
thinking than their cousins in the
residential pellet market. That
experimentation has had some mixed
results but most companies now
seem to be accepting that the more
developed version of “Single-Pass
Recycle” drying technology is the
preferred path forward. There is now
an opportunity for these larger plants

Figure 2: Lee Energy (now Mohegan) in Alabama were an early adopter of advanced technology for smaller plants. Pictured is
the 14’ diameter TSI Single-Pass Recycle Dryer connected to a fines burner.
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Figure 3: Green Circle (now Enviva) in Florida was the first major Industrial Pellet Producer to embrace the TSI Single Pass
technology and bundle it as part of the “Dryer Island” approach.

to give back to smaller operators if
the lessons learnt can be transferred
successfully into smaller scale
operations.
Evolution in dryers can be a slowmoving process. Dryers last a
long time and it’s a niche business
with only a handful of real experts
worldwide. Once a plant settles into
a technology it is difficult for them
to break the mold and try something
more advanced. It’s a “don’t fix what
isn’t broken” mentality and this
is why we still see thirty-year old
technology in some operating plants,
and why operators sometimes default
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to replacing that thirty-year old
technology with a facsimile when it
comes time to replace.
There is also a misconception
by some in the industry that the
suppliers of large format advanced
equipment would not be interested
in upgrading older plants or working
on smaller projects; or that those
solutions would be prohibitively
expensive. The former objection is
not true. Equipment vendors like a
mix of smaller and larger projects to
balance risk and cash-flow and the
latter objection can be mitigated as
the technology settles and custom

engineering and production costs
decrease.
In the years leading up to 2005 there
were perhaps only a couple of big
advances in dryer technology. The
first was the adoption of Single-Pass
dryers over Triple-Pass. Simply
put, Single- Pass drying has less
pressure drop and provides more
control over temperature profiles
and residence time of wood chips
in the dryer. This leads to higher
productivity and better energy
efficiency. The second leap forward
was the addition of a recycle loop
to create the “Single-Pass Recycle

Evolution in
dryers can
be a slowmoving
process.
Dryers
last a long
time and
it’s a niche
business
with only a
handful of
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worldwide.
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Dryer”. The recycle takes spent hot
gas from the back end of the dryer
and reintroduces it at the front. This
not only recovers heat energy it also
reduces emission volume, lowers
the oxygen level in the system, and
increases the humidity. All this
not only increases efficiency and
reduces the size of emission control
systems but also increases gas
enthalpy (ability of the gas to carry
heat) and does a better job of drying
while reducing the risk of fires. That
was the state of drying technology
when the first Industrial Pellet
Plants were built. Those early plants
still relied on less efficient and more
fire prone Triple-Pass systems
with the first plant adopting SinglePass Recycle being Green Circle in
Florida. Now an Enviva plant this is
one of the most efficient and highest
producing plants in the world today
and still running with the original
TSI dryers.
Since Green Circle there has
been an ongoing evolution of
that approach to further refine
the technology and make it
more specific to the Industrial
Pellet business. One of the early
developments, that was actually
prototyped at Green Circle, was
double ducting. This allows for
hot gas to be flowed around the
outside of the exhaust gas duct
and helps prevent pitch build-up
due to condensation (a serious
problem with Southern Yellow Pine).
It was also an early model for the
“Dryer Island” approach with the
original owners placing one order
with three different companies for
the Furnace, Dryer and Pollution
Control systems. The thinking was
that this was one integrated system
and they wanted all three vendors
to cooperate closely. TSI has
since developed this idea further
to the point where they now offer
the combined heat-energy, dryer,
pollution control system using
their own technology for dryers
and emission control and having an
exclusive partnership with Sigma

it has been
discovered
that wood
really needs
to be heated
to a higher
temperature
in order
to drive
off excess
volatile
organics
and make
the pellets
thermally
stable
during
the export
process.
Figure 4: Internal flights inside the drum are key to the high
performance of TSI Dryers.
Thermal for furnaces. TSI takes
total responsibility for the overall
system and will also install and
commission the equipment giving the
client a turn-key approach with fully
integrated controls and single-point
responsibility.
However, not all Single-Pass
dryers are the same. TSI dryers
have always had some inherent
design advantages. This includes
a modularized drum construction
that significantly reduces assembly
time on site. Also an engineered
drum structure that uses shapes
and angles to ensure rigidity and
strength while reducing the use
of slab steel. This not only creates
a strong assembly it also has the
benefit of reducing the thermal
flywheel effect of the drum allowing
for a more responsive modulation of
process temperature.
The drum also has a complex series
of flights inside that lift and shower
the chips as the drum rotates.
This creates three advantages.
It ensures a thorough exposure
of individual chips to the hot gas
stream which promotes efficient

drying. It helps disperse and blend
the hot gas creating a smooth
temperature profile in the drum
and it simultaneously classifies the
chips by size. This classification
means smaller chips that dry
faster spend less time in the drum.
This particular feature is almost
impossible to model due to the
infinite organic variation of the
actual chips but TSI has perfected
the system through an iterative
design process refined over more
than a hundred installations.
There was also a general industry
effort, for a while, to move toward
lower temperature drying. The
thought process was to keep as
much energy as possible in the
wood. But, it has been discovered
that the wood really needs to be
heated to a higher temperature in
order to drive off excess volatile
organics and make the pellets
thermally stable during the export
process. For this reason, TSI now
designs for dryer inlet temperatures
of 1,000ºF or higher, effectively
meaning that drum drying is the
only practical solution for large
scale Industrial Pellet production.
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Gas blending has been another topic
of concern. As dryers get bigger it
gets harder to thoroughly blend the
products of combustion with the
recycle gasses before they get onto
the dryer. This can cause streaks
of hot gas in the dryer damaging
fiber by localized overheating. TSI
has gone to some length to ensure
thorough blending in order to
achieve an even temperature. This is
reflected in a better quality of pellet
and a more consistent operation.
There has also been a significant
and ongoing drive for safety. Not
only through site procedures during

construction but also in plant
operation. Through the evolution of
double ducting, advanced explosion
relief systems, and spark detection
and extinguish equipment and better
control systems, TSI is making the
unthinkable unlikely, and the unlikely
uneventful.
There is still however, the opportunity
to improve further through advanced
control systems and better operator
training. TSI is currently looking at
next generation control packages.
They are not only seeking a higher
degree of system automation but
want to make it a more interactive

There has
also been a
significant
and ongoing
drive for
safety.
Not only
through site
procedures
during
construction
but also
in plant
operation.

experience for the operator so that
the system can advise the operator
of likely outcomes when manual
overrides are used and guide them in
safe practice procedures to be used
in upset conditions. There are also
opportunities for better maintenance
monitoring that can be linked back
into the TSI service department for
direct expert advice when needed. TSI
is also promoting a more rigorous
training regimen for operators with
regular follow-ups and technical site
visits by TSI technicians to make sure
that clients are always getting the
best and safest operation from their
equipment.

Figure 5: The practice of replacing Triple-Pass dryers with Single-Pass Recycle is well established in the Wood Based Panel
Industry. This installation in an OSB plant shows two such replacements. Just changing out the drums showed significant
productivity and quality gains. TSI has done more than seventy projects like this.
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Figure 6: The Rainbow Pellet Plant in Malaysia is a model for cost effective and high-quality pellet production using a
standardized approach to design and manufacture of equipment.

As the approach to successful
drying is perfected it brings with
it opportunities to reduce costs.
Designs are now being standardized
and fabricators can invest in jigs and
fixtures to help streamline production.
What works, and what doesn’t is
better understood so componentry
gets more reliable helping reduce
maintenance and the associated
downtime. The objective is to make
the process safe, reliable, efficient
and predictable. A well-designed
Single-Pass Recycle Dryer system will
produce about 20% more dry chips
than an equivalent Triple-Pass system
using about 20% less heat energy

per ton of production and do it in a
safer and more reliable way. A potent
argument for throwing out the old
technology and embracing the new.

As the
approach to
successful
drying is
perfected
it brings
with it
opportunities
to reduce
costs.

So, how can these advances in
technology be transferred back into
smaller plants for operators who are
serving residential or commercial
heating markets, or taking
advantages of niche supplies of fiber
to produce export pellets? Well, one
big issue is that smaller operators
can ill-afford to take risks with
technology. Arguably the technology
that has been developed for the
larger producers is better understood

and more proven so that risk element
has already been mitigated. Another
issue is the engineering design and
manufacturing costs. The design
costs are pretty much the same
regardless of system size so are
better able to be absorbed by a larger
plant. Equipment manufacturing
is always expensive if the design is
constantly changing. TSI is working
toward standard solutions where the
design cost can be amortized over
a number of different projects and
the fabricators can take advantage
of repeat procedures. This cuts a big
chunk out of the actual per system
cost for smaller plants allowing
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Figure 7: TSI has seen demand for Single Pass technology in slightly different formats in different markets.
This elevated drum version with a drop-box is a modular option within a standard design.

them to take full advantage of
advanced design without paying a
large premium. TSI has been working
on this standardized approach in
SE Asia. A good example is the
“Rainbow Pellet” plant in Malaysia.
Based on a standardized design
specifically developed to suit the
SE Asian and Chinese markets
this plant represents a quantum
leap for Rainbow Pellet. They now
produce using the best European
and American technologies but at
a competitive price. In production
now for over a year the plant is
well settled and making pellets for
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the Korean and Japanese markets.
Rainbow are poised to take their
busines to the next level and become
a market leader among Asian
suppliers.

require some level of drying. TSI
looks forward to developing its core
technology bringing safer and more
cost-effective solutions into play for
the benefit of all.

As the business evolves more over
the next ten plus years, the pressure
for better technology at a lower
price will continue. New sources
of fiber will also come into play
as will new markets for pellets.
There will be opportunities for
value added pellets, be it through
torrefaction or other processes, and
all these developments will likely

TSI manufactures “Dryer Islands”, a
complete process center including
heat energy, dryer, WESPs and RTOs
designed to operate in balance with
each other and controlled by a single
integrated system. TSI also sells a
patented torrefaction system that is
designed to be a bolt-on addition to
any existing TSI Dryer Island. More
detail can be found at www.tsi-inc.net.

Standardized
solutions cut
a big chunk
out of the
actual per
system cost
for smaller
plants
allowing
them to
take full
advantage
of advanced
design
without
paying
a large
premium.

Where Experience
meets Excellence

Established

A

s one of the first large scale industrial
exporters of wood pellets in the U.S,
Fram has a multitude of experience in
raw material sourcing, pellet production,
quality control, and logistics. As demand
increases, we recognize and value
building mutally beneficial relationships
with companies that share our vision of
growth.
info@framfuels.com
www.framfuels.com
Office: (912) 375-3068
Fax: (912) 375-3069
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Utilization of pellet fuels for industrial boilers
By Jacob Miller, Staff Engineer, Bob Morrow, Senior Technical Manager, Jake Welch,
Director - Engineering, Detroit Stoker Company

For the first time in 20
years, the addition of new
renewable electrical capacity
will decline. The contributing
factor can be most closely
traced to the Covid-19
pandemic, resulting in both
delay’s with construction
and in new development of
projects. Despite this decline,
global concern continues
with the use of fossil-based
fuels as an energy source
for utility electric generators
and industrial facilities.
This includes the long-term
acceptance of natural gas as
a “clean fuel source”.
Industrial facilities relating to the
forest products industries have
been operating on self-generated
woody biomass composed of bark
and chips for 80+ years. Similar
to the forest products industry,
the cane sugar industry has been
powering their steam and power
needs with bagasse for just as many
years. These industries along with
certain other agricultural processing
facilities generate all or a portion of
their renewable fuel requirements.
However, those facilities having
to purchase fuels have long been
operating with coal, natural gas, or
fuel oil as the primary fuel sources.
With the exception of natural gas,
users of coal and fuel oil are looking
to minimize or fully remove use of
these fuels. For industrial facilities
this is related to fuel costs and
environmental/sustainability reasons.
Natural gas continues to have low
costs and is forecasted to remain low
for another 6-10 years. Therefore,
a number of solid fuel fired
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Figure 1: Coal & Biomass Briquette.
installations have or are currently
performing retrofits or entirely
replacing units for 100% natural gas
firing. There remains however, a
number of facilities that do not have
access to a natural gas supply and
are intent on mitigating the amount
of fossil fuels utilized.
In order to facilitate these
conversions, potential biomass
fuels have to be reviewed in order
to establish costs, availability,
and suitability. Pellets/briquettes
certainly offer potential to
many owners, along with some
unconventional fuels that were
previously considered unsuitable or
unsustainable.

There
remains a
number of
facilities
that do
not have
access to
a natural
gas supply
and are
intent on
mitigating
the amount
of fossil
fuels
utilized.

Detroit Pellet and Briquette
Experiences
Detroit’s experience with engineered
fuels began in the late 1960’s. It was
initiated by North American coal
mining companies who were looking
to use finely sized coal particles
combined with limestone in a pellet
form. The commercial concept was
to utilize a by-product that had few
prospective buyers/users and add
limestone to help provide a level of
SO2 reduction.
In the 1980’s Detroit began to see
pellets, again formed primarily
from coal with biomass (Generally
softwood sawdust) added to the coal
at percentages of 10% by thermal
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input. An example of this type of
pellet is displayed in Figure 1.
In the last decade, the more prevalent
pellet utilized by Detroit’s grate
system installations has been an
engineered fuel pellet containing
60-80%Wt cellulose fiber content and
the remainder composed of polymer/
plastic content. Figure 2 illustrates a
pellet/engineered fuel.
A number of grate fired clients
are co-firing this type of pellet in
combination with coal. Advantages
include the pellet being made from
industrial by-products, therefore a
lower cost feed stock, translating to a
lower cost fuel than traditional wood
pellets. With the addition of the high
calorific polymer/plastic portion, the
calorific value better approaches that
of the base coal fuels at approximately
22.36MJ/kg LHV (10,500 Btu/lb.
HHV) and minimizing boiler design
considerations that would historically
result in de-rating of the unit.
Wood Pellet Experience
Until recently the larger industrial
clients have not considered utilizing
the traditional white wood pellets that

Detroit has
found that
inquiries
related to
conversion
of
predominantly
coal fired
facilities
to biomass
continue to
increase.
Wood
pellets
are now
increasingly
the fuel for
consideration.

Figure 2: Engineered Pellets (courtesy of Convergen Energy).
have dominated the residential and
small industry market for heating
requirements. In the past 5 - 8 years,
client interest with the white and/or
higher calorific value black pellets is
increasing. This is due to proposed

and existing facilities located on
islands or remote locations that do
not have the ability to generate or
obtain a consistent supply of woody
biomass. The primary interest is to
reduce or eliminate imported coal
or oil for environmental impact
reasons. Secondly, these areas often
have higher overall energy costs and
requirements, therefore utilization
of a non-fossil fuel source is better
justified.
Detroit has found that inquiries
related to conversion of predominantly
coal fired facilities to biomass
continue to increase. Wood pellets
are now increasingly the fuel for
consideration. As a result, Detroit
began R&D activities focusing on the
metering and delivery of wood pellets
to the combustion system along with
combustion characteristics.

Figure 3: Detroit Underthrow Coal distributor.

Initial development was to establish
baseline data utilizing mechanical
feeders (distributors), primarily used
for coal and some pellet applications
in the past. Figure 3 illustrates
a Detroit Underthrow type coal
distributor.
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Distribution testing of pellets when
utilizing a mechanical distributor
revealed that traditional wood pellets
were nearly pulverized upon exit of
the feeder. An attribute not welcomed
with grate fired boilers when starting
with a uniformly sized fuel on the lower
end of standard sizing curves. Figure 4
illustrates the results.
Spreader type grate combustion
systems depend on the solid fuels
being utilized to have a specific
distribution of sizing to allow for both
suspension firing (finer fuel particles)
and firing of fuels at or near the grate
(larger fuel particles). A standard grate
fired combustion system displayed in
Figure 5.
Based on the characteristics of
spreader type combustion, Detroit
has a long history of developing
recommended fuel size distribution
curves to address particles sizes based
on fuel type. Figures 6 and 7 illustrate
recommended particle size curves for
bagasse & coal; and bagasse & pellets.

Figure 4: Pellet degradation.

Figure 5:
Spreader
type grate
combustion
system.

Distribution
testing
of pellets
when
utilizing a
mechanical
distributor
revealed
that
traditional
wood
pellets
were
nearly
pulverized
upon exit of
the feeder.
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Spreader
type grate
combustion
systems
depend on
the solid
fuels being
utilized
to have a
specific
distribution
of sizing
to allow
for both
suspension
firing and
firing of
fuels at or
near the
grate.

Figure 6:
Bagasse &
Coal.

Figure 7:
Bagasse &
Pellets.
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Based on the poor results of pellet
metering and distribution by a
mechanical distributor. Trials were
performed with Detroit’s air-swept
distributor, traditionally used for
biomass and refuse type fuels.
Pellet distribution trials utilizing an
air-swept distributor produced much
better results. There was little to no
particle size degradation, but also the
air-swept distributor had the ability
to distribute pellets deeper into the
furnace with the fine adjustment
offered.
While performing distribution testing
with the air swept distributor, it was
found that a traditional, woody biomass
metering screw feed system resulted
in cascading of the pellets through the
metering system. The uniform sizing,
high bulk density, and required feed
rate all determined that the flowability
of wood pellets was problematic.
Field observations from clients firing
pellets also confirmed the difficulties
in metering, particularly when
considering the additional negative
effects of operating the furnace with a
negative draft.
Bagasse fired facilities normally use a
three drum metering feeder to meter
bagasse into the furnace. However,
additional testing utilizing Detroit’s
bagasse triple drum feeder indicated
similar issues noted above with a screw
type bin were observed with the
bagasse feeder.
Detroit has since performed hundreds
of pellet metering tests with several
different metering devices. The
latest prototypes are based on the
features of a rotary metering valve
with modifications to seal the device
from differential pressures, control
fill capacities and mitigate the slug
feeding seen with other devices. In
addition, new prototypes of air-swept
distributors have been developed to
further improve the distribution of
wood pellets. This is directly related
to the pellet physical parameters and
provide better control with lengthwise
and widthwise distribution into a furnace.
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Figure 8: Spout.

Pellet
distribution
trials
utilizing an
air-swept
distributor
produced
much better
results.
There was
little to no
particle size
degradation,
but also the
air-swept
distributor
had the
ability to
distribute
pellets
deeper into
the furnace
with fine
adjustment
offered.

Figure 9a: Twin screw.

Figure 9b: Bagasse feeder.
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Figure 10a: Pellet feeder.

Figure 10b: Pellet metering system.

Figure 11: Pellet metering testing in R&D test facility.

Real world
application
has
proven the
importance
of
consistent
fuel
metering
and
distribution
to be more
prudent
than ever in
establishing
successful
commercial
operation
on wood
pellets.

While Detroit has over 120 years
of solid fuel combustion, we have
found that wood pellets are more
difficult to successfully meter and
distribute than previously thought.
As with all combustion systems,
delivery of the fuel is imperative
for industrial boilers to provide a
consistent supply of process steam
or electrical generation capacity
while operating reliably and while
minimizing environmental impacts.
Additional work and testing are
continuing to determine final
system designs, for a variety of
multi-fuel arrangements. Real
world application has proven
the importance of consistent
fuel metering and distribution
to be more prudent than ever in
establishing successful commercial
operation on wood pellets. Final
systems will be available by 2nd
quarter of 2021.
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Assessing effects on biodiversity from wood pellet
production in the Southeastern United States
By Virginia H. Dale, Department of Ecology and Evolutionary Biology, University of
Tennessee, TN, Latha M. Baskaran, Jet Propulsion Laboratory, California Institute of
Technology, Pasadena, CA, Esther S. Parish, Environmental Sciences Division, Oak Ridge
National Laboratory, Oak Ridge, TN
Applying an approach to
assess effects of forest
management practices on
species of concern identifies
mitigation activities that can
reduce or avoid impacts of
bioenergy pellet production
on gopher tortoise (Gopherus
polyphemus).
There is great concern about
bioenergy wood pellet production
effects on forest biodiversity in
the southeastern United States
(SE US). This article reviews the
land-use history in the SE US, sets
forth biodiversity concerns, gives
a summary of pellet production
activities in the SE US, and presents
an approach for determining
and reducing effects of forest
management activities on biodiversity.
An example of pellet production
effects on gopher tortoise (Gopherus
polyphemus) is provided.
History of Land Use in the SE US
The SE US has a long history of
human activities that affected the
natural landscape. For tens of
thousands of years, more than two
dozen native American groups actively
managed the land for agriculture to
grow crops such as maize (Zea mays
subsp. mays), beans (Phaseolus spp.),
and squash (Cucurbita spp.) and
supplemented their diet with hunting,
fishing, and foraging. Controlled
burns were used to prepare farm
plots, eliminate weeds, and manage
wildlife habitat. As a result of
occasional, managed fires, the SE US
landscape consisted of a mosaic of
grasslands and forests.
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Figure 1: Bottomland forest in the Southeastern United States.
The arrival of European colonists
greatly altered this intensively
managed SE US landscape. As
a result of rampant spread of
smallpox and other diseases, many
native people died, disrupting active
management of the landscape.
Furthermore, indigenous burning
practices were suppressed by many
of the colonists. Even so, the colonists
often used controlled burns to clear
their land or reduce the threat
of wildfire, which resulted in fire
patterns and ecological effects that
were very different than those created
by indigenous people. Two hundred
years of land clearing, extensive forest
conversion, and row crop cultivation

resulted in high soil erosion rates.
Fire suppression became official
US federal policy by the early 20th
century. Fire-dependent, native
longleaf pine (Pinus palustris) forests
that once covered large areas of the
SE US were reduced to 3% of their
original area as a result of settlement
and fire suppression. Over the past
200 years, most bottomland forests
have been converted to other land
uses or managed for wood products.
Even so, the bottomland forests seem
to be maturing, as evidenced by the
increase in area of large-diameter
sized stands between 2002 and 2014
while that of medium- and smalldiameter stands decreased.

Many
forests
in the SE
US were
cleared or
degraded
by human
activity, but
there is
more forest
cover on the
landscape
now
than one
hundred
years ago.
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Most areas
of special
biodiversity
in the
SE US
including
old-growth
forests
are under
private or
government
protection.

During the 1900s much commercial
agriculture moved from the SE US
to the midwestern states, which
have more suitable soils and
climate for row crops. As a result,
although many forests in the SE US
were cleared or degraded by human
activity, there is more forest cover
on the SE US landscape now than
there was one hundred years ago.

for a variety of rare species. Major
pressures on bottomland forest
ecosystems today are not pellet
production but rather conversion to
urban areas; alterations in flooding
patterns as a result of dikes,
dredging, oil and gas extraction, and
salt water intrusion; and intense
grazing by high populations of whitetailed deer (Odocoileus virginianus).

Biodiversity Concerns
Today the SE US supports a high
diversity of plant and animal
species, many of which occur
nowhere else. An estimated 11%
of the species in the region are
currently at risk with the greatest
threat to biodiversity in forest
ecosystems being the spread of
urban and suburban areas.

Pellet Production Activities in the
SE US
Commercial production of wood
pellets in the SE US began in 2008
in response to European Union
(EU) renewable energy targets to
cut greenhouse gas emissions,
the demise of pulp and paper
operations in some SE US locations
that resulted in stranded wood
supplies, and the availability of
residues from lumber and pulp mills
in other places. Pellet production
has helped to maintain some rural
employment in the forest products
industry. Approximately half of wood
pellets in the SE US are produced
using sawmill residues, which has
no direct effect on forest habitat or
biodiversity. Oceanic transport of the
pellets is facilitated by carbon- and
cost-efficient maritime shipping,
direct shipping lanes, and ports
located near productive timberlands
with established forest product
supply chains. Up to 2019 removals

Most areas of special diversity
including old-growth forests are
under private or government
protection. For example, some
locations that support species
listed as endangered or threatened
by the Endangered Species Act
are managed using a Safe Harbor
Agreement, under which private or
other non-federal property owners
specify actions they employ to
contribute to the recovery of those
species Bottomland hardwood
forests are of particular concern in
the SE US, for they provide habitat

for pellet production constituted
less than 5% of the total timberland
removals per year in the SE US.
Studies that focused on the effects
on biodiversity of pellet production
in the SE US have found that local
context and particular species must
be considered when assessing
effects. Management practices that
are harmful for some species (e.g.,
thinning) are beneficial to other
species. Responses of species to
harvesting for wood-based pellets
varies depending on the species’
life-history characteristics, forest
management practices, forest types,
landscape conditions, and scale of
analysis. Therefore, we developed
an approach to assessing impacts
and recommending management
practices that considers these
conditions.
An Approach for Determining
Effects of Land Management
Activities on Biodiversity
Our approach addresses effects of
management actions on life-history
conditions of species of concern
within a given landscape. The
approach entails 5 steps (Figure 2).
(1) A species of concern is identified
that is at risk of impact by specific
management activities. (2) Key lifehistory conditions are determined
for the species of concern. (3)

Figure 2: Approach to assess effects of management activities on species of concern.
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Management practices associated
with the activities under investigation
are identified. (4) Potential effects
of each management practice on
each life-history condition for the
focus species are assessed. And (5)
mitigation practices are identified
that can avert or minimize negative
impacts on the species of concern.
These 5 steps are accomplished
by consulting the literature and
experts in each topic area. This
approach identifies life history
conditions at risk, focuses the
assessment, and identifies
management practices that should
be followed to reduce impacts on the
species at risk.
Example Application of the Approach
to Examine Effects of Pellet
Production on Gopher Tortoise
Gopher tortoise (Gopherus
Polyphemus) was selected as an
example species for illustrating the
approach. This large tortoise is a
keystone species in the SE US, for
it digs deep burrows upon which
more than 360 other species depend
(Figure 3). Gopher tortoise are of
conservation concern in six SE US
states that produce wood pellets
for bioenergy and could potentially
be affected by biomass harvesting
for pellets throughout its range
(Figure 4), which includes both
naturally regenerating and planted
pine forests. Tortoise prefer pine
forest systems with well-drained
sandy soils, herbaceous cover, and
open canopy. Gopher tortoises have
declined by about 80% in the past 100
years throughout the SE US due to
loss of habitat, increased predation,
and disease.
Five key life-history conditions of
gopher tortoise that are affected
by pellet production are burrowing,
foraging, thermoregulation,
reproduction, and survival.
Conditions associated with dispersal,
interactions (e.g., competition), and
food consumption are not greatly
affected by pellet production.
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Figures 3a & 3b: Gopher tortoise grow up to 15 pounds (7 kg), and it’s shovel-like front
legs are specialized for digging. The species is endemic to the southeastern United States
and prefers open pine forests. Historically understory of these forest was reduced by
sporadic low-intensity burning.

Mitigation
practices
that can
prevent or
minimize
negative
impacts
of pellet
production
on gopher
tortoise
include
thinning,
prescribed
fire, and
practices
that deter
vehicle
activity
within 4
meters
of each
burrow.
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Sandy soils allow tortoise to dig deep,
tunnel-like burrows, which maintain
constant temperature and humidity
conditions in spite of extreme
weather and fire events. These
burrows shelter not only the tortoises
but also more than 360 other species,
including several of conservation
concern. These herbivorous tortoises
graze on a variety of leaves and
seeds as they forage on understory
plants surrounding their burrows
and beyond. On cool sunny days,
these reptiles thermoregulate by
basking in open areas. Reproduction
is characterized by breeding from
April to June and 100 days of egg
incubation, but the eggs and young
animals are often eaten by various
predators. Survival is greater after
the tortoise’s shell hardens (at
about 6-7 years). Canopy closure
can entice the tortoises to relocate
to more open edge habitats, such as
open roadsides where injury from
vehicles is more likely. Outbreaks
of upper-respiratory-tract disease
(URTD) are induced by physiological
stress brought on by disruption
of normal behavior patterns and
habitat degradation. After maturity
and without disease or injury, gopher
tortoises may live for more than
60 years.
Forest management practices
associated with pellet production
involve three practices that can
impact gopher tortoise: logging,
thinning, and dead wood removal.
Logging practices common to
timber and pulp and paper are also
used for wood pellets and occur via
uneven-aged management, twoaged management, and even-aged
management through clearcuts.
Thinning practices remove mid-story
hardwood trees and small diameter
or defective stem wood of low quality
that is unsuitable for lumber or
pulpwood. By reducing tree density,
thinning can enhance forest health,
biodiversity conservation, or fuel
treatments. Removal of dead wood
includes the branches and treetops

Figure 4: Gopher tortoise priority areas of conservation (shown in green) extend across six
SE US states and overlap with timberland areas supplying export wood pellet mills. (Data
sources: Databasin.org, Forisk, and the United States International Trade Commission).

often left in the forest during harvest
to become downed woody debris that
are typically burned or piled up and
left to decompose.

Less than
5% per
year of
total SE US
timberland
removals
up to 2019
have been
used for
bioenergy
pellet
production.

Intersecting the three types of forest
removals for wood pellet production
with the five key life-history
conditions of gopher tortoise yields 15
interactions that constitute potential
effects on the tortoise (Figure 5).
These interactions are listed below as
organized by each pellet production
practice.
A.
1.

Logging effects
Burrowing can be negatively
affected by burrow collapse and
damage due to heavy machinery
and abandonment due to loss
of favorable habitat. Burrowing
can be positively affected by an

2.

3.

4.

increase in open canopy sites
suitable for burrowing and
basking.
Foraging can decline due to
loss of herbaceous vegetation
as a result of equipment traffic
and site preparation for logging
operations.
Thermoregulation can be
impeded because of habitat
fragmentation, habitat islands,
and reduced home range.
Thermoregulation can be
enhanced by creation of openings
in the canopy.
Reproduction can be impacted
by low quality forage that can
decrease clutch sizes and/or
egg quality or by reduced mating
success associated with low
density of burrows within the
home range of a tortoise.
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Forest
practices
that open
the canopy
and maintain
habitat
corridors
may also
benefit
gopher
tortoise.

Figure 5: Applying the approach to gopher tortoise and production of wood pellets for bioenergy in the SE US.

5.

Survival can be impaired as
a result of inadequate forage
and higher risk to predation
and vehicles accidents or from
relocated tortoises contracting
URTD.

B.
1.

Thinning effects
Burrowing benefits from open
canopy and better conditions for
translocation.
Foraging is enhanced by changes
in herbaceous cover due to more
open canopy, but equipment
traffic can induce vegetation loss.
Thermoregulation benefits from a
more open canopy for movement
and basking.
Reproduction is enhanced by
improved chances of finding a
mate under a more open canopy
with habitat corridors.
Survival is enhanced, as thinning
induces higher survival rates
from URTD associated with more
basking sites being available.

C.
1.

2.

2.

3.

4.

5.
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3.

4.

5.

Dead wood removal effects
Burrowing is compromised,
for burrows can collapse when
dead trees are removed and may
be damaged by heavy vehicle
movement and vibrations.
Foraging is impaired, as
equipment traffic causes loss of
herbaceous vegetation.
Thermoregulation benefits
from improved conditions for
movement.
Reproduction is impacted with
delayed maturity, decreased
clutch sizes and/or egg quality
associated with low quality
forage.
Survival is diminished due
to equipment collisions with
tortoises and increased exposure
to predators through loss of
cover. But survival benefits from
loss of habitat for predators
(e.g., snakes).

Understanding these interactions

leads to the identification of
mitigation practices that can prevent
or minimize negative impacts of
pellet production on gopher tortoise.
Tortoise burrowing, foraging, and
survival can benefit from thinning,
prescribed fire, and practices that
deter vehicle activity within 4 meters
of each burrow. Foraging can be
enhanced by low-intensity harvesting.
Thermoregulation can benefit from
practices that open the canopy
and maintain habitat corridors.
Reproduction can be improved by
harvesting practices that maintain
habitat corridors and increase habitat
connectivity.
This gopher tortoise example
demonstrates that forest
management practices for SE US
pellet production management can
be adjusted to protect habitat and
life-history conditions for an at-risk
species. Application of the approach
reveals gaps in information, such as
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the optimal quantity of dead wood
that should be left on the forest
floor to protect gopher tortoise from
predators. Protecting this keystone
species can also benefit dozens of
other species that depend on gopher
tortoise and their burrows.
Conclusion
While many are concerned that
increased pellet production may
negatively impact biodiversity, SE US
forest landscapes have experienced
centuries of intensive management,
and the major current pressure
on them is urban and suburban
expansion. Furthermore, timberland
removals for pellet production
currently constitute a very small
proportion of the overall wood market.
Even so, it is important to understand
potential impacts on biodiversity and
explore opportunities to minimize
negative impacts. The example of
intersecting key life-history conditions
of the gopher tortoise with key forest
management practices for pellet
production shows that well designed
management practices can minimize
impacts on gopher tortoise and
even enhance burrowing, foraging,
thermoregulation, reproduction, and
survival.
This straightforward approach
can be applied to other species at
risk from wood pellet production
for bioenergy and other types of
ecosystems. The approach is suitable
for (1) ecosystems that support a
species of special concern because
it is rare, a keystone species, or has
cultural, commercial, or recreational
importance; (2) management activities
that directly relate to life-history
characteristics of that species; and (3)
systems for which there is information
available to identify mitigation
practices that can avert or minimize
negative effects on the species of
concern.
NOTE: The article is based upon the
paper by Parish et al. (2020), which
should be consulted for further detail.
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species.
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Drax driving sustainability through data
By Drax Group
Sustainable biomass is
playing an important role
in the UK – in powering
one of the world’s largest
economies.
Its role in the country’s energy
mix means the sustainability and
sourcing of biomass is under closer
scrutiny than ever before. As a
responsible business, it is essential
that Drax only sources its biomass
from certified and sustainable
suppliers.
To ensure this, and to empower
the wider sector to meet these
standards, Drax is using data to
drive up sustainability standards
throughout its own operations.
Drax has partnered with the nonprofit organisation Earthworm
Foundation to develop a new
evidence-based approach to
measure and evaluate the health of a
forest, enabling the forestry industry
to identify opportunities to support
communities, biodiversity and tackle
climate change.
Healthy Forest Landscapes
Through this work, a new tool has
been designed, known as Healthy
Forest Landscapes (HFL). This
will ensure that working forests
continue to benefit the communities
that depend on them, as well as
the environment, amid increasing
demand for sustainable wood
products across a wide range of
industries.
By using HFL, the forestry
industry will be able to identify
more accurately opportunities for
positive interventions which support
healthy forests and help to drive
improvements across the sector.
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Figure 1: Morehouse pellet plant.
“We have a responsibility to preserve
the health of our planet’s forests, and
an opportunity to regenerate them,”
says Björn Roberts, Earthworm
Foundation’s Senior Adviser on
Forestry.
“In doing this, we can contribute to
tackling the climate and biodiversity
crises and help ensure local
communities’ rights and welfare are
respected. The first pilot projects
show where we need to refine the
methodology, but they also indicate
that the HFL approach is feasible
and can help companies and local
actors contribute to regeneration of
these landscapes.”

The HFL approach assesses four
key areas – forest cover, carbon
stock, biodiversity and
community wellbeing – the same
priorities Drax focuses on in its
own policy on sustainable biomass
sourcing.
Richard Peberdy, Head of
Sustainable Forests at Drax, said:
“As a major user of sustainable
biomass, Drax is committed to
continuously raising standards
across the industry to ensure the
biomass we use makes a positive
contribution to our climate, the
environment and the communities in
which we operate.

As a
responsible
business, it
is essential
that Drax
only
sources its
biomass
from
certified
and
sustainable
suppliers.
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The new
HFL tool is
important
because
it gives
businesses
like
Drax the
information
needed to
ensure its
operations
positively
impact the
forests
where it
sources its
biomass.

The HFL tool provides a consistent
framework for evaluating different
types of forests in different regions and
countries. It gives us a clearer picture
of forest health and allows us to obtain
the evidence that the forests we source
from are replanted, continue to store
carbon and remain biodiverse and
healthy while sustaining jobs and other
opportunities.”
The new HFL tool is important
because it gives businesses like Drax
the information needed to ensure its
operations positively impact the forests
where it sources its biomass.
HFL does this by measuring changes
in the forest landscape using empirical
evidence such as big data from
government statistics, and input from
remote sensing technologies, such as
earth observation from satellites. HFL
also uses an Earthworm-developed
socio-economic evaluation methodology
to assess community wellbeing.

Figure 2: Sustainable biomass wood pellets.

Figure 3: LaSalle pellet plant.
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Figure 4: Tree saplings at the Weyerhaeuser Pearl River Nursery in Mississippi.

Preliminary findings from the first
pilot study at Drax’s Amite pellet
plant in Mississippi show stable
forest cover, carbon and biodiversity
levels through the period 2010 to
2018, with a slight overall increase
in total forested area, a marginal
increase in the proportion under
planted pine and slight decrease
in the proportion under broadleaf
forest.
Biomass Carbon Calculator
The launch of HFL followed another
data driven sustainability initiative
from Drax earlier this year.
The Biomass Carbon Calculator,
a new tool to more accurately
measure emissions in the supply
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chain, will enable the sector to
identify where emissions reductions
can be made and make an even
greater contribution to tackling
climate change.
This greenhouse gas (GHG) lifecycle
emission tool was developed by
Drax for the purpose of calculating
wood pellet supply chain GHG
emissions in accordance with both
the UK Renewables Obligation (RO)
and the EU 2018/2001 directive.
It aims to address several problems
with existing publicly available
GHG compliance tools, including
an over-reliance on ‘default’ or
‘typical’ values and a requirement
to model the full supply chain for

Preliminary
findings
from the
first pilot
study at
Drax’s
Amite
pellet
plant in
Mississippi
show stable
forest
cover,
carbon and
biodiversity
levels
through the
period 2010
to 2018...

each feedstock type individually
rather than allowing simultaneous
modelling of feedstocks for each
biomass producer.
Drax Group’s head of climate
change, Rebecca Heaton said:
“Drax has a world-leading ambition
to become carbon negative by
2030 by pioneering the groundbreaking negative emissions
technology, bioenergy with carbon
capture and storage (BECCS). As
part of this commitment to
support the UK’s net zero target,
Drax is also ensuring that the
supply chain for the sustainable
biomass pellets we use to generate
renewable electricity is as low
carbon as possible.”
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The
Independent
Advisory
Board
provides
Drax with
advice on
feedstock
options,
procurement
practices,
forest
science
and how
Drax can
optimise
carbon
benefits.

Both of these initiatives follow
the creation of an Independent
Advisory Board (IAB) of scientists,
academics and forestry experts, led
by Sir John Beddington, formerly
the chief scientific adviser to the
UK Government, to ensure Drax’s
biomass sourcing is in line with
latest scientific research and
best practice. It has found Drax’s
sourcing policies are in line with
the Forestry Commission’s carbon
impacts report - widely considered
to be the industry gold standard.
The Forestry Commission is the
UK Government department
responsible for protecting, expanding
and promoting the sustainable
management of woodlands.
The IAB was formed in October 2019
to provide advice on sustainable
biomass and its role in Drax’s
transition to negative emissions.
The six-member board, led by Sir
John, brings scientists, academics
and forestry experts together to

ensure the biomass the company
uses to generate renewable electricity
meets the highest standards. Its
membership includes Professor Lord
John Krebs, Emeritus Professor of
Zoology, University of Oxford and
crossbench member of the House
of Lords, as well as a representative
from Forest Research, the Forestry
Commission’s research body.
Members of Drax’s Independent
Advisory Board are:
•

•

•
•

Professor Sir John Beddington
(Chair) – Former UK Government
Chief Scientific Adviser
Professor Lord John Krebs (Vice
Chair) – Emeritus Professor of
Zoology, University of Oxford and
crossbench member of the House
of Lords
Virginia Dale – Adjunct Professor,
University of Tennessee
Professor Sam Fankhauser –
Director of the LSE Grantham
Institute

•

•

Elena Schmidt – Standards
Director, Roundtable on
Sustainable Biomass
Forest Research (Ex-Officio) –
A representative from Forest
Research, the UK’s primary
organisation for forest science
will also join the Board in an
ex-officio capacity

The IAB provides Drax with advice
on feedstock options, procurement
practices, forest science and how
Drax can optimise carbon benefits.
Additionally, the panel also gives
advice on the role of biomass in
Drax’s climate change mitigation
activities, and provide insight on
societal expectations for responsible
and sustainable biomass.
Through the expert advice of the
IAB, and its use of data to accurately
appraise operations, Drax is striving
to raise its sustainability standards
and empower the wider biomass
sector to do the same.

Figure 5:
Worker on
a biomass
storage dome
at Baton Rouge
port.
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Thank you to all of our members for your
continued support of the wood pellet industry!

Visit www.theusipa.org for more information on USIPA membership.
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Accelerating climate change will result in evolving
government policies
And wood pellets are, and will continue to be, a key component in the decarbonization of the
power sector
By William Strauss PhD, President, Future Metrics LLC
To many, the slow-motion
characteristics and the
complex dynamics of human
induced climate change
are not clear and present.
So relying on individuals in
significant enough qualities
to change their behavior
just to “do the right thing”
will not result is meaningful
change. Government policies
appropriately try to address
this “free rider” problem1.
However, crafting and implementing
effective policies to change what
has been business-as-usual for
more than a century, dependence
on fossil fuels and unregulated
CO2 emissions, has proved to be
extremely challenging in some
countries, including one of the
world’s major CO2 emitters, the
US2.
But that will probably change
within a few years. Ineffective
or nonexistent carbon pollution
policies will likely be superseded
by policies that result in significant
reductions in greenhouse gas (GHG)
emissions (of which CO2 is the
primary bad actor), even in the US.
The impacts of climate change
and the consequences of those
impacts are becoming increasingly
impossible to ignore. Ever larger
and more frequent significant
economic losses across many
sectors, and increasing uncertainty
about when and where those losses
will be, creates an uncomfortable
foundation for capitalism. Over

Over
the next
several
years, even
the political
classes that
currently
are a
hinderance
to GHG
policies
will likely
become
advocates.

the next several years, even the
political classes that currently are
a hinderance to GHG policies will
likely become advocates. Further
below in this article there is a
discussion about the increasing
magnitude, increasing frequency,
and the decreasing predictability of
environmental conditions that are
antithetical to business-as-usual.
The policies that evolve will have
overarching goals, benchmarks
for compliance, and meaningful
consequences for failure to comply.
But the portfolio of solutions will still

be optimized for the highest impact
for the lowest cost.
For the power generation sector, the
strategy of substituting sustainably
produced wood pellets for coal has
been proven to deliver significant
carbon reduction benefits and be
highly cost-effective. The strategy
is already part of the portfolio of
decarbonization strategies in some
countries.
Rigorous and necessary sustainability
criteria and independent certification
assures that the only net new carbon
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added to the atmosphere by wood
pellets is from the fossil fuels used
in the supply chain3. Power plant
CO2 emissions are 80% to 90% lower
with pellet fuel versus coal. The
dashboard shows an 85% reduction
with wood pellet fuel.
While greatly beneficial in terms
of CO2 emissions reduction, the
strategy also makes exceptionally
good economic sense. There is a
large existing fleet of utility scale
coal powered power stations in many
countries around the world (see
table later in this article). In the US
many relatively new power stations
are facing the threat of becoming
stranded assets4 because natural
gas, with the lowest total cost of
generation, has eclipsed coal. As
has been proven in the UK and EU,
the cost to modify an existing utility
coal fueled unit to use 100% pellet
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fuel or to cofire pellets with coal
is significantly lower than building
any type of new generation capacity.
Plus, in contrast to wind and solar
generation, the power can be
baseload or it can be on-demand to
balance the supply and demand of
electricity as a result of fluctuating
wind and solar output.
The chart below shows how power
from pellet fuel in the UK performs
a baseload role that is impossible
for solar and wind. Solar never
generates at night and sometimes
the wind does not blow very much
(as it did not on the night of August
11 and during the day on August
12 as shown in the chart). Thermal
generation is stable and underpins
the grid’s supply of on-demand
power. And the combustion of
pellets does not add to the net CO2
concentrations in the atmosphere.

How the accelerating consequence
of climate change will motivate
policymakers
Along with the well-known and
uncontroversial global warming
impact, higher CO2 concentration will
result in a decline in the predictability
of future conditions and a higher
frequency of disruptive events. As
the dynamic earth systems are
continuously perturbed by changing
external forces (rapidly rising CO2
levels), the earth systems’ rate
of change increases and chaotic
outcomes are more likely5.
Data on US temperature extremes
suggest that this is happening now.
The chart shows that the US is
experiencing increasing variability
in temperature extremes at an
increasing rate. Recent years are
likely to have more higher-thannormal than lower-than-normal

In contrast
to wind
and solar
generation,
the power
can be
baseload
or it can be
on-demand
to balance
the supply
and
demand of
electricity
as a
result of
fluctuating
wind and
solar
output.
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and a few other countries, concerns
about profits are; and thus even the
most climate-change-denying of the
political classes will likely respond to
the insistence by business leaders to
act to prevent economic chaos.
They will not be able to deny
that the more extreme and less
predictable environmental events
will not stabilize or recede if CO2
concentrations continue to increase.

observations. In other words, an
abrupt warming trend with larger
spreads between extremes.
Unpredictability with increasing

severity are anathema to economic
growth. While embracing
environmental concerns may not be
a hallmark of an influential cohort of
businesses and politicians in the US

Next steps? And what would that
mean for pellet demand?
It is an uncontroversial fact that
CO2 concentrations are increasing
rapidly and that increased CO2 levels
magnify the greenhouse effect that
is causing the plant to warm. What is
unknown is whether or not a global
civilization that has become highly
dependent on fossil fuels for energy
can transition rapidly enough to
make a difference and change the
trajectory illustrated in the chart
below. This final section of this
article will imagine that policy in the
near future will make a difference.

What is
unknown is
whether or
not a global
civilization
that has
become
highly
dependent
on fossil
fuels for
energy can
transition
rapidly
enough
to make a
difference...
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Under current policy, there is
uncertainty about the future demand
for industrial wood pellets. For
example, in the UK, unless policy
evolves, after 2027 the use of pellet
fuel that provides the low carbon
baseload power illustrated in the
UK grid mix chart will no longer
be supported. More than 9 million
tonnes per year of demand for
pellets could evaporate. How the
UK not only maintains but increases
its decarbonization goals while
maintaining grid reliability under that
scenario is difficult to imagine. It is
highly likely that UK policy will evolve.
There are various time limits to the
policies that support the use of pellet
fuel in place of coal in other countries
in western Europe and Japan. Those
too are expected to evolve in the face
of the rapidly increasing frequency and
severity of climate change induced
disasters.
Most notably, the United States federal
government is currently completely
missing in terms of action on carbon
dioxide emissions reduction in
the power generation sector (and
in the transportation and heating
sectors as well). Under the previous
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administration the Clean Power Plan
would have provided a foundation
for some large utility power plants
to cofire pellets with coal to lower
net CO2 emissions. That policy was
scrapped by the Trump administration.
Suppose that not only the US but
some other so-called developed
nations promulgate new and more
durable policies in the next few years
that recognize the current and future
costs of CO2 pollution and the efficacy
of using selected power plants in
the existing coal power plant fleet to
make baseload or peaking low carbon
power.
In general those policies would either
provide revenue support or they would
penalize the generator for emitting
CO2 (or combinations of both). Either
way, the utility is incentivized to
substitute pellets for coal and keep
the power plants operating while
lowering net carbon emissions.
Revenue support is already well
proven as an effective strategy. The
UK uses several schemes including
a “contract for difference” (CfD) that
guarantees a known top line revenue

What if
there are
policies put
in place
over the
next few
years that
recognize
the value
of having
low carbon
on demand
power
generated
from
already
built power
stations as
part of the
portfolio of
solutions?

per megawatt-hour (until 2027!).
Japan uses a similarly designed policy
that defines a feed-in-tariff (FiT) that
provides a known top line revenue per
kWh for 20 years.
Penalizing the utilities for carbon
emissions is best actualized with a
carbon tax. If the carbon tax is high
enough, the utility will prefer the higher
cost pellet fuel to avoid the tax. A
carbon tax has the benefit of allowing
the redistribution of the tax revenues.
Imagine that concerns for climate
change actually lead to real and
effective action. What if there are
policies put in place over the next
few years that recognize the value of
having low carbon on demand power
generated from already built power
stations as part of the portfolio of
solutions? Suppose that the UK and
other western EU countries continue
to use pellets into the 2030’s. Suppose
that the US, Germany, Australia, and
Canada implement policies that both
lower the CO2 intensity of the power
sector and provide a pathway for
leveraging selected members of the
coal generation fleet to cofire or fully
switch to pellet fuel6.
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There are
numerous
coal fueled
power
plants
that could
benefit
from
cofiring or
full firing
if policy
adequately
either
supports
carbon
emissions
reduction
or penalizes
those
emissions.

Globally there are 5,026 coal power
stations that have capacities of 100
MW or greater7. Of the so-called
developed nations, the US and
Germany in particular still rely heavily
on coal generation. The US has
retired about half of the total fleet.
But 482 plants larger than 100 MW’s
representing over 241,000 MW’s of
capacity are still operating.
An analysis of the characteristics,
locations, and ages of the coal fueled
power plants shows that there are
numerous plants that could benefit
from cofiring or full firing if policy
adequately either supports carbon
emissions reduction or penalizes
those emissions. The necessary
conditions are in place to implement
a strategy of replacing coal with
pellets; constrained only by the limits
on the sustainable production of wood
pellets.
Calculating the limits to growth for
the industrial wood pellet sector
is challenging for many reasons.
The fundamental constraint is that
the production of wood pellets can

never exceed the ecosystem’s
carrying capacity for maintaining or
increasing the stock of carbon that is
sequestered in the biomass. That is,
the annual removals from working
forests in the region that supplies a
pellet factory can never exceed the
annual growth.
The forecast in the chart below is
conservative. It assumes that global
industrial wood pellet production
is more or less limited to about
50 million tonnes per year. The
potential size of the industry is
probably much higher. Several
regions that already supply pellets
for export have the potential to
substantially increase production.
There are regions in the US that
are not suitable for a pellet export
project but have both abundant
sustainable pellet production
feedstock and clusters of relatively
new coal power plants in the middle
of the wood baskets. The pulp and
paper industry is changing in ways
that have already eliminated its
demand for many millions of tonnes
of pulp chips in some regions.

What actually happens over the
next 10 years may or may not come
close to matching the forecast.
But if policy responds as it should,
industrial wood pellets will be a
critical part of the solution.
References
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The American Forest Foundation is delivering on
the promise of sustainability assurance solutions
By Sarah Crow, Senior Director, Sustainability Assurance, American Forest Foundation
Increasingly, governments,
brand owners, consumers,
and communities are
requiring a higher level
of assurance and more
transparency when it
comes to sustainability
practices. This assurance
and transparency must be
backed by measurement
and verification that wood
harvesting is sustainable
and low risk and, where
family forest owners are
involved, they are supported.
Where risk exists, mitigation
measures must be taken and
verified.
The American Forest Foundation’s
(AFF) suite of sustainability
assurance solutions provides
customized, credible, and proven
sustainability solution options
for any entity in the global forest
products supply chain sourcing
from the US. Whether it is
assessing and managing risks
in the wood supply, navigating
complex requirements, or
implementing mitigation, AFF has
the expertise and capacity to deliver
the transparency and credibility
required to compete in today’s
marketplace.
Building a transparent and verified
narrative of sustainability
Many of those looking for
assurance are also interested in
driving positive outcomes in areas
like biodiversity protection, high
conservation value forests, and
carbon storage. AFF’s sustainability
solutions tailor these on-theground activities to a company’s
unique sourcing profile and allow
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Figure 1. AFF, through its sustainability assurance solutions, offers opportunities for
companies to drive positive and measurable conservation outcomes such as biodiversity,
high conservation value forests, and carbon storage.

for tracking conservation impact and
measuring risk mitigation on the
ground. This data can be used to tell
compelling stories about the benefits
of sustainable forestry as well as to
illustrate individual initiatives that a
company is taking.
Sustainability assurance solution
services tailored to meet standards,
regulations, and policies
AFF sustainability assurance
solutions are tailored for companyspecific needs. These services
may be used in the context of
existing voluntary sustainability
assurance systems, such as

the Forest Stewardship Council
(FSC) Controlled Wood Standard,
regulatory requirements, or
individual corporate sustainability
policies and goals.
Risk assessment—This service
uses both publicly available and
proprietary datasets, in tandem
with AFF’s expertise. We identify
and evaluate risks in a supply area
against an established sustainability
framework or set of indicators,
voluntary standards, or regulatory
requirements. AFF can also support
developing sourcing goals and
policies relative to existing risks.
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AFF works
with family
forest
owners
and elected
officials to
promote
forest
stewardship
and protect
the health
and future
of forests.

Risk mitigation identification and
threshold establishment—This
customizable service leverages
AFF’s unique expertise to help
interpret risk assessment results.
This includes determining what
kinds of mitigation are needed,
where, and how much is required
in order to appropriately address
market requirements based on a
company’s specific circumstances
and sourcing profile.
Risk mitigation or conservation
impact—This service provides
measurable, verifiable mitigation,
or conservation action on the
ground around critical issues
like forest conversion, high
conservation values, biodiversity,
and watershed quality.
Measurement, monitoring, and
verification—This service provides
reporting or receipts of on-theground conservation action and
effectiveness for customers to
prove or demonstrate they have
met market requirements or their
own goals.

Dutch Biomass Certification Foundation awards AFF multiyear support
In March, the Dutch Biomass Certification Foundation (DBC)
initiated a three-year funding program to support AFF to develop
a comprehensive sustainability assurance program. The project
includes two concurrent and complementary workstreams and
meets DBC’s objective to promote compliance SDE+, the Dutch
biomass sustainability requirements, among small forest owners in
North America.
First, the Dutch funding will contribute to further building tools and
technologies to engage small forest landowners in sustainable forest
management and grow certification, including the expansion of the
American Tree Farm System (ATFS) certification among small forest
owners (defined as less than 500 hectares or 1,200 acres) in the US
South. ATFS is approved as compliant with elements of SDE+ that
apply to family forests.
Second, AFF will use DBC’s investment to spearhead a longer-term
project to develop a risk-based approach (RBA) to sustainability
risk assessment, verification, and mitigation, following the Dutch
Verification Protocol. According to the protocol, a biomass producer
can demonstrate compliance with applicable SDE+ sustainability
requirements using an RBA for small forest lands by following the
procedures through the end of 2022.

AFF is the partner of choice for
family forest owners
AFF works with family forest owners
and elected officials to promote
forest stewardship and protect
the health and future of forests.
AFF works especially closely
with the 72,500 members of the
American Tree Farm System®, who
sustainably manage more than 18.5
million hectares (20.5 million acres)
of forests.

Figure 2. Mobilizing landowners on the journey to impact clean water, wildlife and
sustainable wood supplies.

The American Tree Farm System
is the oldest and largest family
forestland sustainability program in
the US. It offers tailored technical
support and certification to engage
family landowners and help them
overcome barriers. This valuable
program addresses a wide range of
key issues linked to forest health,
from enhancing biodiversity to
protecting species at risk, and
practising reforestation.
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AFF solutions for FSC-specified risk mitigation

As part of its national risk assessment (NRA) published in 2018, the
Forest Stewardship Council (FSC) identified several areas of specified
risk in the US Southeast. Under the Controlled Wood Standard,
FSC-certified companies that buy roundwood must either avoid
regions of risk or implement mitigation to protect the identified high
conservation values (HCVs). To effectively mitigate these specified
risks, AFF built a robust and trusted program to implement, monitor,
and verify conservation practices that serve as measurable and
verifiable mitigation, satisfying FSC’s controlled-wood requirements.
Family landowners, who supply more than 50% of the wood flowing
into supply chains, are the most significant source of controlled
wood. Drawing on AFF’s distinctive expertise and on-the-ground
infrastructure, in areas where specified risks and sourcing basins
overlap, AFF is engaging and cultivating landowners to implement
specific activities that protect, enhance or restore important
HCVs like native longleaf pine and late-successional bottomland
hardwoods across the Southeast US.
To meet FSC’s requirements, AFF’s program draws on established
behavior change research and focuses on the steps a landowner
takes in their “journey” from being unengaged with regard to
sustainable forest management to consistently and sustainably
stewarding their land. This approach meets landowners where they
are and provides the support they need to take specific actions on
the ground that directly benefit the conservation outcomes needed to
mitigate risk.
In contrast to imprecise or fuzzy metrics, AFF’s mitigation is clearly
and effectively measured in acres restored protected, enhanced,
or restored. This provides a credible, demonstrable, and definitive
measure for a company’s impact and influence on these important
sustainability metrics.
AFF risk-mitigation project example: native longleaf pine systems
This mitigation project requires a three-year commitment to mitigate
specific risks in a way that moves landowners through the AFF
Landowner Journey to desired management action on the ground.
Examples of landowner activities on the ground to restore longleaf
pine may include prescribed burning, planting of longleaf pine,
invasive species, and competing vegetation control.
Year 1
Connect with landowners and recruit them to join the program.
Landowners agree to conduct forest management practices for the
longleaf forest ecosystem.
Year 2
Foresters meet with landowners, make recommendations
for activities related to longleaf restoration on their land, and
landowners prepare to complete those activities.
Year 3
Landowners act on implementing activities that lead to longleaf
stands that are maintained, restored, and established.
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Figure 3. The American Tree Farm System is the
oldest and largest family forestland sustainability
program in the US.

With our deep connections to family
forest owners, AFF is uniquely suited
to assess and monitor sustainability,
as well as determine mitigation
needs and develop, implement,
and verify mitigation practices on
the ground. We leverage our deep
expertise and significant forest
and conservation sector network
on behalf of entities looking for
sustainability assurances.
Through its vast, nationwide
network of family forest owners,
forest professionals, conservation
organizations, and public agencies,
AFF provides measurable and
credible mitigation that can
deliver change on the ground. This
provides forest product companies,
conservation organizations,
regulatory authorities, and companies
that use forest products, a higher
assurance level, and the opportunity
for credible conservation impact.
AFF WoodsCamp engages
landowners in targeted areas to
support risk mitigation and other
needs
AFF’s WoodsCamp is a free online

AFF works
with family
forest
owners
and elected
officials to
promote
forest
stewardship
and protect
the health
and future
of forests.
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tool designed to help family forest
owners connect with programs,
services, and professionals that
help them care for their land.
WoodsCamp also efficiently
pinpoints forest owners who might
be a good fit for conservation
projects, certification, or other
opportunities in sourcing regions.
Landscape Management Plan
A Landscape Management Plan is a
forest management plan written to
support family landowners across
an entire region. This significantly
reduces costs and streamlines the
forest stewardship and certification
process by reducing the need for a
traditional forest management plan
to be written for each landowner.
Collaborating with partners to
engage more landowners in forest
stewardship
AFF is working with national and
regional partners alike to bring
together the right resources and
expertise, remove barriers, and
engage more landowners in active
stewardship.

AFF’s
suite of
sustainability
assurance
solutions
offer a
proven
pathway to
integrate
these
families
into a
sustainable
global
forestry
supply
chain.

About the American Forest Foundation
AFF works on-the-ground with
families, partners, and elected
officials to promote forest
stewardship and protect America’s
forest heritage. A commitment
to the next generation unites
our nationwide network of forest
owners working to keep our forests
healthy and producing the clean
water, biodiversity, and sustainable
wood supplies that all Americans
count on from forests.
Family forest owners are key players in the US forest sector
Most US forests are privately owned, and of these, 95% of them are owned
by families and individuals. In total, that’s nearly 118 million hectares (290
million acres) of forestland, owned by 21 million family forest owners. AFF
focuses on helping these private individuals ensure their forests continue
to be productive for all the benefits Americans count on.
As the largest ownership group of forestland in America, forest
stewardship by family forest owners is key to protecting the values that
come from well-managed forests: clean water and air, wildlife habitat,
wood products, and a place for outdoor recreation. The forestry sector
also supports more than 1.3 million sustainable rural jobs in the US South.

AFF is the logical choice for
sustainability assurance solutions
At the American Forest Foundation,
we see firsthand how deeply
family forest owners care about
the land. We also see how they
work and manage their forests
not just in their own interests,
but for the greater good of our
shared environment and future
generations.
AFF’s suite of sustainability
assurance solutions offer a proven
pathway to integrate these families
into a sustainable global forestry
supply chain. Contact us to learn
more about why AFF is your logical
choice for sustainability assurance
solutions.
For more information on AFF’s
sustainability assurance solutions,
please contact Sarah Crow, Senior
Director, Sustainability Assurance,
at scrow@forestfoundation.org or
202-765-3440.

Figure 4. AFF works alongside local, regional, and national partners to bring technical
assistance and resources to family forest owners.
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Argus Biomass Live –
Digital events series

The Argus Biomass Live – Digital events series consists of live
and on-demand podcasts and webinars to help you connect with
your market during these unprecedented times.
Addressing the hottest topics:

How are biomass
purchasers responding
to the fallout from the
Covid-19 crisis?

Broadening horizons:
Emerging source regions
in the pellet and wood
chip markets

Technological
developments in pellet
production, trade and
consumption

Is biomass
struggling to justify
its credentials as a
renewable source?

Contact us to get involved:

conferences@argusmedia.com

+44 (0) 7525 815 194

Discover more at: www.argusmedia.com/biomass-digital-events
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The CBB Pathway: the role of biomass in successfully
decarbonising power in the UK
By Jamie Horton, Biomass UK
The scale of the climate
challenge mandates farreaching action across
virtually every sector, but
none more important than
the power industry. As the
world’s largest source of
emissions, power generation
must transform itself totally,
but it will also have to
become even more central
to the global energy system.
Electrification of transport
and heat in particular, as
well as hydrogen production
and other technologies will
create massive new demand
for electricity. That electricity
will need to be low-carbon
and draw on increasing
levels of intermittent power
sources, which creates new
challenges for balancing the
grid from second to second
and from season to season.
Almost every energy system around
the world will face these dual
problems:
1.

System profile

Decarbonisation priorities

Biomass services

Pre-transition or Early
stage transition:
Little decarbonisation, high
dependence on coal power

•
•

Shutdown of coal.
Minimise costs of new
infrastructure and
plants.
Protect jobs/workers in
power sector.
Maintain security of
supply.
Avoid stranded assets.

•

Flexibility of power grid
to respond to weather
fluctuations affecting
power supply.
Reliability of
interseasonal supply
and variable load
factors.

•

•
•
•

Medium stage transition:
Progress made in adoption
of renewables to a
strategically significant
degree for grid operation

Advanced transition:
Significant reduction in
power sector emissions,
high deployment of
renewables

•

•

•
•

•

Power grid flexibility and •
interseasonal supply
Negative emissions
needed to compensate
for hard-to-decarbonise
economic activity in ‘net
zero’ scenarios.

Systemic: Biomass
offers distribution or
transmission-level
flexibility services,
including inertia and
grid balancing.
Biomass provides
interseasonal optionality
due to fuel storage.
Sustainable Biomass
provides one half of
BECCS equation –
providing potential for
negative emissions.

Table 1: Stages of the CBB Pathway.

How do we move to more lowcarbon renewables at lowest cost
and lowest economic impact?
How can we manage a lowcarbon grid cost-effectively to
ensure security of supply to all
citizens?

a stepping stone, but instead part
of a pathway to long-term, scalable
decarbonisation that will ultimately
lead us to Net Zero and even negative
emissions. We call this the CoalBiomass-BECCS (CBB) Pathway.

For both questions and at each
stage of the decarbonisation
process, biomass has provided a
key supporting service. The UK, a
pioneer in the use of biomass power
at scale, is currently demonstrating
how the use of biomass can support
wholesale and systematic change
in the emissions profile of power
generation. This change is not merely

The UK’s successful power
decarbonisation strategy provides
a model for other countries, having
reduced electricity emissions by
71.7% since 1990.1 While not every
country will need (or have the ability)
to follow the CBB Pathway all the way
to largescale BECCS, the lessons of
the journey from coal to biomass to
BECCS, with its emphasis on stability,

2.

•

Economic: Conversions
of coal stations to
biomass preserves jobs,
infrastructure and asset
values.
Systemic: Biomass
preserves reliable
functionality of coal but
with significantly lower
emissions.

The lessons
of the
journey
from coal to
biomass to
BECCS are
universally
applicable.

flexibility, and sustainability, are
universally applicable.
The CBB Pathway is a stable, costeffective route map for lasting and
meaningful decarbonisation.
It does not provide all the answers
to the widespread challenges posed
by climate change, but it does
support deep decarbonisation of
power systems as part of a range
of energy options. The flexibility
and stability that biomass brings
as part of the transition away from
coal allows for greater expansion of
intermittent renewables such as wind
and solar power. The use of biomass
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In June
2019, the
UK became
the first
major world
economy
to commit
to reaching
net zero
emissions in
legislation.

in a renewable energy mix not only
supports decarbonisation now, but
also opens the door for negative
emissions which will prove crucial if
we are to have a chance of avoiding
catastrophic global warming.
Moving away from coal
The UK’s pre-eminence in the
Industrial Revolution fostered an
historic dependence on coal as
its primary energy source. This
dependence began to decline steeply
from the 1960s with the growing
importance of gas and other energy
sources, but even by 1990 coal still
made up 30% of primary energy
consumption in the UK.2 The last few
decades has seen huge progress in
shifting away from fossil fuels, and
the COVID-19 pandemic has perhaps
struck the final blow to coal use in
the UK. In order to understand where
we go next, however, we need to
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examine the traditional workings of
the UK’s energy system.
The large use of coal in the UK
worked well (in operational terms)
as part of a traditional, centralised,
highly manageable energy
system. Leaving aside its negative
environmental impact, coal is useful
because of its functionality. Coal is
easily storable and transportable,
allowing it to provide great flexibility
for heat and power solutions, whether
at a micro or a macro level. Like
other thermal plants, coal-burning
power stations also generate inertia
which allows the power grid to
respond smoothly to changes in
supply and demand, increasing the
efficiency and lowering the cost of the
energy system.
Coal is, however, exceptionally high in
greenhouse gas emissions and must

be removed from the energy system.
How can we replace that functionality
without using coal itself?
Redesigning the power system
Over the last fifteen years, the UK
has been undertaking a fundamental
redesign of its power system.
The use of CfDs (Contracts for
Difference) and other subsidies has
allowed high investment and cost
reductions in renewable technologies
by shielding developers (and
consumers) from volatile wholesale
prices.3 In June 2019, the UK became
the first major world economy
to commit to reaching net zero
emissions in legislation, setting 2050
as the target date to achieve this.4
The target looks credible because
of progress in the power sector,
with renewables’ share of electricity
generation reaching a record high in
2019 of 37.1%.5
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The UK’s phase-out of coal over
the past twenty years has caused
a dramatic decrease in emissions
but has had knock-on effects for
the reliability and functionality of
the grid. The welcome development
of renewable power sources has
increased the need for interseasonal
storage and flexibility in the UK energy
grid and led to greater pressure on
the system.8 During the UK’s COVID19 lockdown, low demand and high
renewable generation emphasised
the challenge, with the costs of extra
balancing services estimated at an
extra £500 million over the summer.9
Some suggested that this was a
glimpse at the future grid – high in
variable renewables, relatively low
on the traditional stabilising services
of thermal plants. The UK expects
to grow offshore wind capacity alone
from around 10GW now to 40GW in
2030, suggesting a growing need for
stability and flexibility.10
Biomass has played a central role
in this success story. Biomass is the
largest source of renewable energy
in the UK, and the second-largest
source of renewable electricity
(behind wind power).6 The 62.8%
reduction in emissions from UK
energy supply since 1990 would
simply not have been possible
without the reliable supply and use of
sustainable, well-managed biomass
feedstocks.7
The story is far from complete, but
the foundations for net zero have
been laid. New technologies and
renewable energy sources have
come onto the market, benefitting
from subsidies, carbon pricing and
regulatory pressures. This has
created new questions for energy
system operation and a growing
understanding of the importance
of whole system costs. Biomass
has had, and will continue to have,
an important role to play in the
redesign, because it is able to provide
key services to the grid that other
renewables cannot. This is the second
stage of the CBB Pathway.

Biomass
is able to
provide key
services
to the grid
that other
renewables
cannot.
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Bioenergy provides firm and
dispatchable power which allows for
exactly such greater integration of
variable sources of electricity. As the
system evolves, more effort is being
invested into market mechanisms
to reward such reliability. The UK’s
Capacity Market, which provides
contracts for capacity guarantees
up to four years ahead, and newer
markets for flexibility services,
are creating an ecosystem that
increasingly values reliability and
flexibility. Further reforms are
expected that may well embed this
trend further.
Biomass power supports system
flexibility, allowing for higher
renewables deployment. The UK’s
experience shows that this flexibility
will be increasingly valued by
systems around the world following
a similar path.
Sustainability
Following in the UK’s footsteps
down the CBB Pathway would
be meaningless if the biomass
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used does not meet stringent
sustainability criteria. Fortunately,
the UK is also leading the way
when it comes to sourcing and
using sustainable biomass. The
UK’s sustainability governance
system has been developed by
government and industry and, in
many cases, goes well beyond the
sustainability criteria set out in the
EU’s Renewable Energy Directive.11
All government support schemes for
bioenergy in the UK are conditional
on sustainability criteria designed
to ensure positive environmental
outcomes. These schemes cover
an array of bioenergy technologies
across the sectors of heat, power
and transport.12
These positive sustainability
outcomes are not just theoretical,
they are evidenced by the data on
the ground. A large part of the UK’s
current biomass supply comes
from the US Southeast, where the
increase in imports to the UK has
supported the continued growth of
these forests (see graph).13

It is important to understand that the
growing forests, such as those in the
US Southeast, are expanding because
of markets for forest products, not
in spite of increased demand. The
use of biomass in power generation
provides a market for forest owners
to sell their cuttings, branches and
other low-value wood which is often
underutilized or simply has no other
buyer. The new revenue streams
that bioenergy provides incentivise
reforestation and improved forest
management, leading to an increase
in carbon stock and protecting
against the climate dangers posed by
land-use change.
Beyond zero
The UK has been moving successfully
along the CBB Pathway and can point
to genuinely world-leading action on
reducing emissions.
Biomass continues to hold
remarkable potential for supporting
further decarbonisation. Research by
the Renewable Energy Association
shows that the role of bioenergy

The new
revenue
streams that
bioenergy
provides
incentivise
reforestation
and
improved
forest
management.
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in the UK could sustainably be
increased by a factor of 2.5 by 2032.14

There is
widespread
agreement
on the need
for BECCS
and other
carbon
capture
technologies
amongst
the most
influential
climate
voices.

Looking ahead, the CBB Pathway
continues towards sustainable and
long-term positive climate outcomes.
Central to this is Bioenergy, with
Carbon Capture and Storage, or
BECCS, where sustainable biomass
is used to generate energy and the
resulting CO2 produced is captured
and buried underground. This
process results in net negative
emissions because trees (or crops)
absorb CO2 as they grow, which is
then removed from the atmospheric
carbon cycle. When these organic
materials are used as fuel, carbon
capture technologies prevent the
CO2 being re-released into the
atmosphere, instead using or storing
it underground.

There is widespread agreement
on the need for BECCS and other
carbon capture technologies amongst
the most influential climate voices.
The UN Intergovernmental Panel
on Climate Change (IPCC) set out
four illustrative model pathways for
limiting global warming to a rise of
1.5ºC above pre-industrial levels.
Three of these four pathways involve
BECCS to varying degrees, whilst the
first pathway is dependent upon a
massive reduction in global demand
for energy predicated on energyefficient technologies and changes
in behaviour. In the UK, the CCC has
said that BECCS could sequester
between 20 and 65 MtCO2e/yr. by
2050.15
Large-scale use of BECCS is only
desirable if the biomass required is

sourced sustainably and in line with
positive climate outcomes. Based
on the UK’s experience, this can
only be done with the help of strong
regulatory regimes which act as a
backstop for the normal operations of
sustainable forestry markets.
Our analysis suggests that, when
using clear sustainability filters on
environmental, economic and sociopolitical grounds, there is enough
available biomass feedstock globally
to deliver 1-4Gt of CO2 abatement
without impacting healthy forests,
food supplies or causing harmful
political, social and economic effects.
Bioenergy supply chains have
great potential to support forests
and sustainable principles, and
the bioenergy industry must take
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the lead in guaranteeing that the
energy transition does not come at
the expense of local communities or
knock-on emissions elsewhere.
Conclusion
The CBB Pathway is a route map to
deep decarbonisation which provides
a way for countries, no matter their
environmental progress so far, to
advance their climate contributions.
The UK is a case study for the value
that can be delivered by transitioning
from coal to biomass, building
biomass plants and eventually
generating BECCS. The CBB Pathway
does not provide all the answers, but
it is proving a very important tool.
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A sustainable
source of biomass

A strategic
location to grow

• Healthy, responsibly managed forests
• Fully capable of continuing to supply
energy needs
• Biomass markets make our forests
healthier by encouraging sustainable
management practices and
encouraging landowners to retain or
increase their forestland

•
•
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•

For more information on locating in or sourcing
biomass from Virginia please contact Caitlin
Clark, International Marketing Specialist
caitlin.clark@vdacs.virginia.gov

Low operating costs
Pro business environment
Prepared workforce
Access to the global marketplace
Existing biomass processing
infrastructure
• Deepest water port on the U.S.
East Coast
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