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Summary

This report looks at the amount of arisings produced from different heathland management
practices, and estimates the total amount produced annually from heathland within the
Wild Purbeck Nature Improvement Area. Issues surrounding the sustainability of local
marketing of arisings as biofuel are discussed.

Information provided by site managers suggests that around 600 tonnes of chipped material
are likely to be produced per year through ongoing heathland maintenance management,
with an additional 2000 tonnes per annum between 2013 and 2020 generated through
heathland restoration. These figures, which are based on a number of assumptions detailed
in the text, are crude and should be used with caution.

This amount of biomass could potentially provide enough energy to heat around 630 houses
(e.g. if converted to woodchip). However, the quality of woodchip will be a key factor in the
amount of energy produced. Moisture content influences the calorific value of biomass, and
may need to be reduced. Contamination with soil and stones and a high proportion of bark
and leaf material will be an issue.

The use of heathland arisings as biofuel would contribute to the overall sustainability of
heathland management within the Purbeck NIA. A direct reduction in the carbon footprint
of heathland maintenance could not be quantified, but is thought achievable, depending on
exact handling and transportation arrangements.

Other benefits include an increase in the social sustainability of heathland management
through local community links, and contributing to wider environmental sustainability
through reducing carbon emissions linked to energy production.

Co-operative working is likely to be key to the success of a Purbeck biofuel project. Working
with a number of other projects, organisations, individuals and businesses would help
increase the effectiveness and resilience of the project and contribute to the wider debate
on using conservation management arisings for biofuel.

Next steps towards developing a business plan for marketing heathland arisings as woodfuel
will include working locally to look at resolving local constraints, and building contacts with
wider initiatives.
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1. Introduction

Wild Purbeck

11

The Wild Purbeck Nature Improvement Area (NIA) aims to strengthen Purbeck’s natural
assets through a partnership between a range of organisations including Dorset County
Council, RSPB, Forestry Commission, Natural England, and the National Trust. The
partnership approach is intended to transform ideas and aspirations held by partners into
actions and to hopefully achieve better outcomes than is possible through the individual
actions of the partner organisations. Purbeck NIA commissioned this report to explore the
issue of heathland arisings (the by-product of heathland management) across Purbeck and
its environs to estimate the scale of material generated in the context of its potential use as
biofuel.

Heathland Management

1.2

1.3

There is around 2400ha of lowland heath in Purbeck (see Figure 1), which has a long history
of heathland management for conservation. The organisations involved have developed
skills in achieving successful restoration and maintenance. However, the process is still not
sustainable, partly because of the challenges of dealing with arisings —the unwanted woody
material removed to allow heather regeneration. Heathland restoration and management
result in the production of quantities of timber, brash, bracken and heather, which need to
be removed to prevent their eventual decomposition and the enrichment of the nutrient
poor soils, as this is thought to prevent the successful re-establishment of heathland
vegetation. Historically, these materials would have been removed and used for various
purposes, including for fuel and livestock feed/bedding, within local communities as an
intrinsic part of a livelihood based around the heaths. As alternative fuels became more
cheaply available and livestock farming habits changed, the demand declined. Depending on
market fluctuations, it is possible to sell the better timber but there is currently little or no
market for other heathland materials. Efforts have been made to sell firewood and
woodchip, but success has been limited, and organisations generally have to cost the
removal of biomass into heathland management projects. This is generally costed at around
£1000/ha. Commercial rates can be about £18 per tonne for extraction and clear-up.

The potential for arisings to be used still exists. A developing interest (both at the domestic
and government level) in the use of wood-based products as a source of energy is being
driven by rising fossil fuel prices and the associated carbon saving (e.g. Cruickshanks, Liley, &
Fearnley, 2010; Woodcock & Stephens 2012).
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Figure 1 Map of heathland within the Wild Purbeck NIA boundary (based on the Heathland Extent and Potential map, RSPB)

Contains Ordnance Survey Data © Crown copyright and database right 2013
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Project aims
1.4 Through discussion with relevant heathland managers/expert contractors and desk-based
research, this project was set up to:

e Briefly review the issue of heathland arisings in Purbeck, including the options
available for the sale of arisings (wood chip, briquettes etc.) and the potential
added value of co-operative working between organisations

e Determine the quantities of arisings produced during typical heathland
management by relevant organisations within Purbeck, per annum

e Compile data on the existing costs and logistics of disposing of arisings

e Consider the logistics of transporting, storing and drying material for alternative
uses, and the weight/volume relationship

e Consider the ecological and environmental sustainability of any proposals —what
is the evidence that removal of arisings improves heathland restoration, would
local marketing of arisings reduce the carbon-footprint of heathland
management?

1.5 Following on from a workshop held with heathland partners (see 2.1), the focus of this
report was shifted to concentrate on obtaining figures for average quantities of arisings
produced, and applying this to known management within the Purbeck NIA to investigate
whether it is possible to obtain a prediction of the quantity of arisings that is likely to be
produced. It was felt that discussion on what to do with arisings would be more meaningful
once more was known about the quantities likely to be available.
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2. Approach used

Purbeck Heathland Arisings workshop

2.1 A workshop held on 20" March 2013 brought together a “task and finish” group to explore
the issue of dealing with heathland arisings in Purbeck. Local heathland managers and
contractors were invited, together with Sally Mills, RSPB’s Reserves Bioenergy project office
who provided information on work she is undertaking with the RSPB looking at the
production of bioenergy from wetland habitats for the Department of Energy and Climate
Change (DECC). The main objective was to explore ways in which data on the amount of
arisings produced could be obtained, and to start this process. It was also hoped that the
event would foster joint working within the group, which can be built on later should a co-
operative project prove a viable way forward.

Data collection
2.2 Information on the way arisings are currently dealt with and how much is produced through
heathland maintenance and restoration were obtained in three ways:

¢ |nitially questions were sent to project partners (see Appendix 2) and
wereAnderson, R. (2010) Restoring Afforested Peat Bogs: results of Current
Research. Forestry Commission.

Cornell, S. (2010) Valuing ecosystem benefits in a dynamic world. Climate Research, 45,
261-272.

Cruickshanks, K, Liley, D & Fearnley, H. (2010) Prioritising Areas for Woodfuel According to
Biodiversity Indicators, Woodland Resource and Woodfuel Markets. Footprint Ecology /
Butterfly Conservation.

Diemont, W.H., Heijman, W.J.M., Siepel, H. & Webb, N.R. (2013) Economy and Ecology of
Heathlands.

Forest Research, Biomass Energy Centre. (2012) Woodchip Volume to Solid Timber Ratio.

Forestry Commission. (2008) The New Forest Crown Lands Management Plan: B5 Heathland
Plan. FC.

Kirby, P. (2001) Habitat Management for Invertebrates: a Practical Handbook. Royal Society
for the Protection of Birds, Sandy.

Kofman, P.D. (2010) Units, Conversion Factors and Formulae for Wood for Energy. Coford
Connects.

Liley, D. (2005) Tree and scrub clearance from heathland at Blackhill SSSI, Dorset, England.
Conservation Evidence, 2, 125-126.
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ENACT, 16-19.
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Appendix 1

Heath to Hearth: How much stuff? Notes and actions arising from a
workshop held Wednesday 20 March 2013

Attendees:

Ga

ry Powell (ARC), lan Nicol (Natural England), Katie Cruickshanks (Footprint Ecology), Mark

Singleton (RSPB Arne), Mark Warn (FC), Phil Sterling (DCC), Rob Neal (RSPB Ecological
Services), Sally Mills (RSPB bioenergy office), Sophie Lake (Footprint Ecology),Will Bond

(Al
Ap

aska Environmental Contracting)
ologies: Paul Bradley (National Trust), Olly Howells (Defence Estates), Andrew Pollard

(Dorset Wildlife Trust)

Int

3.1

roduction

This “task and finish” group has been convened to tackle the issues of heathland arisings
in Purbeck, and will be disbanded once this has been achieved.

Wild Purbeck NIA has a focus on “value added” partnership working. It is hoped that
through working together, heathland managers may be able to solve what has until now
been an intractable problem

Heathland arisings —an issue since heathlands have been managed for conservation.
100% payments for removal from site aimed at achieving favourable condition do not
encourage greater efficiency in heathland management. EU and government support will
not continue indefinitely; we need to make heathland management more sustainable.
The issue has been looked at before several times but by organisations working
individually. Generally it has been found that the returns are not substantial enough to
warrant the effort of getting arisings off-site, and/or quantities have not been adequate.
The big unknown is what is the amount of biomass being wasted in Purbeck?

Once this has been estimated, the next step will be to look at what to do with arising
from across Purbeck (needn’t been confined to heathlands). A financial return would
potentially increase the amount of management undertaken (e.g. gorse).

DE (Olly Howell), DWT (Andrew Pollard) and NT (Paul Bradley) are also keen to
participate, but were unable to attend

Discussion around quantities

* Preliminary information obtained shows differences of an order of magnitude
between estimated per ha quantities of arisings. Further info is obviously required.
Rory Gogan and FC have some data based on research which should help.

* Emphasis needs to be on heathland maintenance rather than restoration, although
figures for both will be helpful.

12
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* Extracting arisings is a problem — funds may be needed for infrastructure to allow
this (improved tracks etc.)

* Gorse was highlighted as a particular concern. Most managers would like to do more
rotational gorse management, and a scheme to use arisings could help this.

* Altering management patterns could assist e.g. having dotted pines on heath as
small copses that can be managed in rotation, rather than widely scattered.

* Using litter scrapings is likely to be problematic due to contamination with soil

* It should be possible to obtain ball park figures for per ha quantities and conversion
of volume to (wet) weight.

* The next step is to predict the amounts likely to be produced according to planned
management.

The following actions were suggested:

1. SLTO GET IN TOUCH WITH PARTNERS DIRECTLY TO DISCUSS POSSIBLE SOURCES OF
INFORMATION

2. RN TO CHECK OLD DORSET HEATH TEAM RECORDS FOR ARISINGS FROM KNOWN
MANAGED AREAS

3. MS TO ARRANGE FOR EXISTING PILES OF GORSE CLEARED THIS SEASON TO BE
CHIPPED AND VOLUME AND WEIGHT MEASURED

4. GP TO OBTAIN INFORMATION ON AMOUNTS OF ARISING PRODUCED FROM 8HA
BIRCH CLEARANCE IN SURREY

5. IN TO OBTAIN INFO ON ARISINGS FROM 3HA OF TREE AND RHODODENDRON
REMOVAL ON SANDFORD

6. MS TO SEND SL MANAGEMENT MAPS FOR ARNE BASED RESERVES TO USE AS TRIAL

IN ESTIMATING LIKELY FUTURE PRODUCTION OF ARISINGS
7. ONGOING LIAISON BETWEEN SM and PS, WB, SL re DECC project

DECC Wetland Biomass to Bioenergy project (Sally Mills, RSPB)

Disposal of biomass is a management issue on many semi-natural habitats. Disposal on
site can lead to habitat degradation or use of sacrificial areas, and the problems can
discourage management.

Composting has been tried successfully, but product is high volume, low value.

Using arisings for bioenergy will decrease the carbon footprint of management, reduce
management costs, and possible lead to revenue.

DECC Wetland Biomass to Bioenergy project aims to increase sustainable supply of
bioenergy feedstocks, increase renewable energy, optimise wetland management, use
‘waste’ biomass, and do this in a way which has a positive impact on biodiversity and no
impact on food production

DECC'’s Science and Innovation team have approved £2million to for a 3-phase
competition to design, develop and demonstrate an efficient end to end bio-energy

13
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system that utilises biomass arisings from wetland management activities lead by
conservation requirements and objectives, and including innovation (which can be
collaboration between industry and academics)

* Phase 1 projects under consideration for Phase 2 included briquetting and pelleting,
pyrolysis (to produce syngas, bio-oil and bio-char), gasification, and anaerobic digestion.

Phase 2 ends in April 2014, Phase 3, the final development, demonstration and trials, in
April 2015.

The DECC project is likely to result in the development of technology and equipment that
will be applicable to heathland sites, while an awareness of the quantities of biomass
potentially available in Purbeck (established through the Wild Purbeck arisings project) may
be helpful to competition participants

14
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4. Appendix 2

4.1

4.2

4.3

Appendix 1 followed up with phone calls and face to face meetings. In most
cases partners needed to discuss data with colleagues or contractors to obtain a
fuller picture. Information was also obtained from contractors working on
heathland both locally and in Surrey.

e Data were obtained from a previous RSPB project looking at arisings produced at
Arne RSPB reserve by Sarah Alsbury.

e A number of piles of gorse cut from a known area on Stoborough Heath (RSPB)
provided a timely opportunity to measure the quantity of chip produced from a
given area of management. Chipping was carried out by RSPB Environmental
Services with funding from DCC.

Data on anticipated future management were kindly provided by the Amphibian and Reptile
Conservation Trust (ARC), Dorset Wildlife Trust (DWT), Forestry Commission (FC), Ministry
of Defence (MoD), the National Trust (NT), Natural England (NE), Royal Society for the
Protection of Birds (RSPB) and Will Bond. The Lulworth Estate was also contacted and may
be able to provide data on proposed gorse management on Coombe Heath in the future.
The National Trust also has a current gorse management plan for Holt Heath (just outside
Purbeck) which has also been considered here.

On some sites, the area of gorse scrub has been mapped and the data were readily available
(e.g. RSPB Arne-based reserved, NT Godlingston Heath), making extrapolation of future
management based on target percentages straightforward.

In other cases, a figure has been based on best estimates by site managers. For the MoD
ranges at Lulworth, gorse was mapped in QGIS from aerial images.

5. Heath to Hearth arisings workshop

6. Notes from this meeting can be found in Appendix 1

Heath to Hearth: How much stuff? Notes and actions arising from a
workshop held Wednesday 20 March 2013

Attendees:

Gary Powell (ARC), lan Nicol (Natural England), Katie Cruickshanks (Footprint Ecology), Mark
Singleton (RSPB Arne), Mark Warn (FC), Phil Sterling (DCC), Rob Neal (RSPB Ecological
Services), Sally Mills (RSPB bioenergy office), Sophie Lake (Footprint Ecology),Will Bond
(Alaska Environmental Contracting)

Apologies: Paul Bradley (National Trust), Olly Howells (Defence Estates), Andrew Pollard
(Dorset Wildlife Trust)
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roduction

This “task and finish” group has been convened to tackle the issues of heathland arisings
in Purbeck, and will be disbanded once this has been achieved.

Wild Purbeck NIA has a focus on “value added” partnership working. It is hoped that
through working together, heathland managers may be able to solve what has until now
been an intractable problem

Heathland arisings —an issue since heathlands have been managed for conservation.
100% payments for removal from site aimed at achieving favourable condition do not
encourage greater efficiency in heathland management. EU and government support will
not continue indefinitely; we need to make heathland management more sustainable.
The issue has been looked at before several times but by organisations working
individually. Generally it has been found that the returns are not substantial enough to
warrant the effort of getting arisings off-site, and/or quantities have not been adequate.
The big unknown is what is the amount of biomass being wasted in Purbeck?

Once this has been estimated, the next step will be to look at what to do with arising
from across Purbeck (needn’t been confined to heathlands). A financial return would
potentially increase the amount of management undertaken (e.g. gorse).

DE (Olly Howell), DWT (Andrew Pollard) and NT (Paul Bradley) are also keen to
participate, but were unable to attend

Discussion around quantities

* Preliminary information obtained shows differences of an order of magnitude
between estimated per ha quantities of arisings. Further info is obviously required.
Rory Gogan and FC have some data based on research which should help.

* Emphasis needs to be on heathland maintenance rather than restoration, although
figures for both will be helpful.

* Extracting arisings is a problem — funds may be needed for infrastructure to allow
this (improved tracks etc.)

* Gorse was highlighted as a particular concern. Most managers would like to do more
rotational gorse management, and a scheme to use arisings could help this.

* Altering management patterns could assist e.g. having dotted pines on heath as
small copses that can be managed in rotation, rather than widely scattered.

* Using litter scrapings is likely to be problematic due to contamination with soil

* It should be possible to obtain ball park figures for per ha quantities and conversion
of volume to (wet) weight.

* The next step is to predict the amounts likely to be produced according to planned
management.

The following actions were suggested:

16



Wild Purbeck NIA: Making saleable wood fuel
from heathland arisings

8. SLTO GET IN TOUCH WITH PARTNERS DIRECTLY TO DISCUSS POSSIBLE SOURCES OF
INFORMATION

9. RN TO CHECK OLD DORSET HEATH TEAM RECORDS FOR ARISINGS FROM KNOWN
MANAGED AREAS

10. MS TO ARRANGE FOR EXISTING PILES OF GORSE CLEARED THIS SEASON TO BE
CHIPPED AND VOLUME AND WEIGHT MEASURED

11. GP TO OBTAIN INFORMATION ON AMOUNTS OF ARISING PRODUCED FROM 8HA
BIRCH CLEARANCE IN SURREY

12. IN TO OBTAIN INFO ON ARISINGS FROM 3HA OF TREE AND RHODODENDRON
REMOVAL ON SANDFORD

13. MS TO SEND SL MANAGEMENT MAPS FOR ARNE BASED RESERVES TO USE AS TRIAL
IN ESTIMATING LIKELY FUTURE PRODUCTION OF ARISINGS

14. ONGOING LIAISON BETWEEN SM and PS, WB, SL re DECC project

DECC Wetland Biomass to Bioenergy project (Sally Mills, RSPB)

* Disposal of biomass is a management issue on many semi-natural habitats. Disposal on
site can lead to habitat degradation or use of sacrificial areas, and the problems can
discourage management.

* Composting has been tried successfully, but product is high volume, low value.

* Using arisings for bioenergy will decrease the carbon footprint of management, reduce
management costs, and possible lead to revenue.

* DECC Wetland Biomass to Bioenergy project aims to increase sustainable supply of
bioenergy feedstocks, increase renewable energy, optimise wetland management, use
‘waste’ biomass, and do this in a way which has a positive impact on biodiversity and no
impact on food production

* DECC's Science and Innovation team have approved £2million to for a 3-phase
competition to design, develop and demonstrate an efficient end to end bio-energy
system that utilises biomass arisings from wetland management activities lead by
conservation requirements and objectives, and including innovation (which can be
collaboration between industry and academics)

* Phase 1 projects under consideration for Phase 2 included briquetting and pelleting,
pyrolysis (to produce syngas, bio-oil and bio-char), gasification, and anaerobic digestion.
Phase 2 ends in April 2014, Phase 3, the final development, demonstration and trials, in
April 2015.

The DECC project is likely to result in the development of technology and equipment that
will be applicable to heathland sites, while an awareness of the quantities of biomass
potentially available in Purbeck (established through the Wild Purbeck arisings project) may
be helpful to competition participants
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6.3 Appendix . Key points that emerged during the workshop were that

Heathland arisings have been an issue since heathlands have been managed for
conservation. Current 100% payments for removal from site (aimed at achieving
favourable condition) do not encourage greater efficiency in heathland
management. However, EU and government support will not continue
indefinitely; we need to make heathland management more sustainable.
Organisations working individually have found that the returns are not substantial
enough to warrant the effort of getting arisings off-site, and/or quantities have
not been adequate.

Once an estimate of the amount of biomass produced from Purbeck’s heathlands
has been made, the next step will be to look at what to do with the arisings. This
needn’t be confined to those originating from heathlands.

A financial return would potentially increase the amount of management
undertaken (e.g. gorse).

7. Existing logistics

Current practice

7.1 Currently, arisings are often burnt on site. For larger-scale projects, removal of arisings is
generally included within the budget, and contractors may be asked to chip and remove
material from site. Dorset Environmental Services note that they do very little chipping now
compared to previously, and generally burn arisings on site. When they do chip, there is

generally sufficient demand on reserves for chips (e.g. for surfacing) such that disposal is not

an issue. For bigger projects Dorset Environmental Services work with Dan Upton, who has

larger and more efficient equipment, to chip and remove arisings.

Table 1 Summary of ways in which arisings from heathland management are currently dealt with in Purbeck

Source
Gorse

Pine brash

Technique Examples End destination Notes
Mulching FC at Woolbarrow  On site
Burning chosen

RSPB Arne based O e

Cut and burnt in piles On site difficulties and lack
reserves, DWT -
of other viable
options
S e RSPB Arne On site To a save time and
proposal labour
Removed to eco- ARC reserves Eco s.ustalnable . B G
compost centre solutions, Parley
Left on site for
breeding/hibernation ARC reserves On site Smaller amounts
sites
Raked upand burned oo o\ pc On site
on site

! http://www.cylex-uk.co.uk/reviews/viewcompanywebsite.aspx?firmaName=eco-composting-
ltd&companyld=13619086
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Source Technique Examples End destination Notes
Pushed into adjacent  FC Wareham . .
. . Adjacent to site
remaining forest Forest
Used in urban
. . . situations where
Incinerated on site ARC/Alaska On site tuatl W
smoke would be an
issue
Stored, used for
RSPB (Dorset site maintenance,
. . small amounts sold
Chipped and Environmental Storage areas on L
. . . to individuals,
removed Services and site or other sites.
donated to
reserves) .
community
projects
Chipped and
Tree and PP . Slough Heat and
removed to biofuel ARC contractors 2 Plant now closed
rhododendron Power
plant
. . Various boilers
. Various via Upton .
Chipped and L within Dorset,
NE contractors Specialised Tree
removed Somerset and

Services . .
Wiltshire

Current constraints to using arisings for use as biofuel.

7.2

7.3

7.4

Discussion with site managers and contractors revealed that the main constraint to using
arisings as biomass is the lack of economically viability. Previous options included hauling
chips to Slough, but this heat and power station is now closed. Dan Upton Specialist Tree
Services now supply some 15,000T of cleaned chips to woodfuel boilers in Dorset, Wiltshire
and Hampshire and also run their own two megawatt plant. The nearest commercial
alternatives are in South Wales or Norfolk.

The relatively small scale of ongoing management work (this is considered in later sections -
see Table 4) means that only small amounts of biomass are removed, raising the relative cost
of use of machinery and transport. For example, it is only viable for Dan Upton to chip and
remove material if at least 200T is likely to be produced, equivalent to around 10-13 ha of
gorse clearance or 1-10 ha of pine clearance (if brash only). Furthermore this is also
dependent on ease of access. Difficulties in accessing management areas are due to the
uneven terrain and often soft conditions. The distance from hard standing or surfaced tracks
to work from and to facilitate transport off site is also an issue. Contractors may prefer to
use articulated lorries to limit transport costs, but are limited to tractor drawn trailers on
many heathland sites.

Appropriate equipment is expensive; contractors may use £1million worth of machinery for
extraction, chipping and transport. Currently much gorse clearance carried out by project
partners is done by hand. There is a history of experimentation with different types of
equipment in Dorset, including use of a brush baler some 10 years ago (McKinley, undated)
and more recently a biobaler. McKinley found the cost of the brush baler to be prohibitive,

? http://www.sloughheatandpower.co.uk
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while the biobaler (designed to cut and bale material of up to 4” diameter in one operation,
with the advantage that bales can be used as biofuel without further processing) was found
“not man enough” for the job (D. Upton, pers. comm.) (see also
http://www.youtube.com/watch?v=ZU2V5GmFDG6E for a demonstration of a biobaler
harvesting gorse in the UK and Savoie et al. (2013) for a discussion of the use of biobalers in
harvesting short-rotation woody crops). RSPB Environmental Services currently use a Ryetec
flail mower/collector® which can cut material up to 75mm in diameter, and collect 2m® ata

time. This requires regular emptying and use of a tractor and trailer.

7.5 The quality of chips from gorse and pine is poor compared to those from timber, and while
there is an expanding market for woodchip locally (D. Upton pers.comm.), it has been
suggested there are few companies willing or able to take poor grade chip (M. Turley, pers.
comm.). An estimated £3 per tonne for low grade chip is not considered to cover the cost of
extracting it. Slough Heat and Power which previously took material from Dorset, has
recently closed.

Figure 2: Biobaler harvesting short-rotation woody material (Savoie et al. 2013)

® http://www.ryetec.net/product.php?id product=20
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8. Quantities of arisings produced during typical heathland management

8.1

8.2

8.3

8.4

8.5

Preliminary information gathered from project partners showed differences of an order of
magnitude, but formed a useful starting point for achieving average figures. These data are
shown in Table 3.

The highly variable nature of heath vegetation will influence type and volumes of biomass
which can be harvested. This makes it difficult to predict with accuracy the amount of
biomass that will be produced, even if likely future management is known. Reflecting this,
contractors are generally rather circumspect in predicting the amount of chipped material
likely to be produced per hectare.

A common figure quoted for the amount of brash arising from pine clearance is 25% of the
overall amount (by volume), although some partners quoted up to 50%. Itis likely to
depend on the pine species (Scot’s pine can be more branchy than Corsican pine, resulting in
more brash) and past management (e.g. whether the stand has been thinned in the past).

RSPB chipped 0.42ha of gorse, which had been cut 6 weeks previously and left piled on site.
This yielded 2.4 tonnes of chips, filling one 10 tonne grain trailer (around 15 cubic metres).
This suggests an average of 5.7t/ha. Although this is lower than figures suggested
previously, the gorse had both dropped needles and dried out during the period in which it
was cut and left on site. Allowing for 10% decrease in weight due to needle drop, and 50%
decrease due to moisture loss arrives at a figure of 12.54t/ha.

Table 3 presents the data obtained on known or estimated weights and volumes of biomass
produced through heathland management. These show a considerable range, therefore the
experience of project partners was used to interpret the data and provide the working
figures presented in Table 2.

Table 2 Average figures for quantities of arising produced during heathland management.

Type of arisings Weight (tonne per ha)
“Lop and top”

pine brash 100 (15-300)
Gorse 15-20
Heather 20

Conversation factors

8.6

The ratio of loose chips to solid biomass commonly used is 2.5 (Forest Research, Biomass
Energy Centre 2012), although it varies according to the type of chips, moisture content, and
loading and transport techniques (Price 2012). For more information on conversions see
Kofman (2010).
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Table 3: The quantities of arisings considered to be produced during different heathland management practices by different project partners.

arisings

Pine clearfell

Arne

Morrish

MOD Lulworth

DHP GT Ovens

Dan Upton

Scrub

Arne 2007/8

Arne 2007/8
Arne 2007/8

Dan Upton

Heather
Arne 2007/8

Management action

Pine felling & removal
(timber and brash)

felling

Clear fell 50yr Corsican

pine

Pine felling & removal

Clearance

Cut & remove

small pine removal

gorse

gorse

Forage harvesting

Area
(ha)

4.46

1.42

27
8.5

6.04

Est. Quantity (cu m)

4039

30-40

300-500

73.5

66.74

189
2176

169.12

Est. Quantity (t)

3039

50.055

189

37

22

mean vol. per ha

500 if brash only

35

400

73.5

47

256

28

Mean weight (t) per
ha

681

148

37

Notes

Using Rory Gogan’s
assessment of
quantities +2000 cu
m for brash at (calc
unclear). O.5T/m3 for
brash

“Off the top of the
head” figure
based on 1m per
tree, 300-500 trees
per hectare, perhaps
overestimated

Based on 5 x 10T
trailers per day

Based on brash
forming 50% of chips
from entire trees

Uses average from
DHP figure,
0.75T/m’ used for
green material

25t per acre baled,
60% reprocessed as
chips = 37T chips

based on 2 trailer
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Al M igh
Management action (I::? Est. Quantity (cu m) Est. Quantity (t) mean vol. per ha ean wel:i BT Notes
loads per 0.5ha
Arne 2007/8 mowing/flailing 4.62 129.36 28
FC N. Forest heather cutting & baling 11.7 68.4 (baled)
RSPB
Environmental Forage harvesting 1 150 150 Ba.sed on 8-1210T
. trailers per ha
Services
Litter
. . Based on a report in
Arne 2007/8 litter scraping 1 855 855 Ashdown
Will vary widely
Broad-leaved depending on
density
Arne 2007/8 30% thinning 5 190 140 38
Arne 2007/8 Coppicing 1 50 38 50
Thought by
. . projector manager
ARC, 830 chip 100.2 chip .
Sunningdale Clearance 8.2 340 firewood 41.5 firewood to be quite high
compared to rest of
site.
Will Bond 1 100 Top end estimate
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9. Future arisings

Heathland maintenance

9.1

9.2

9.3

9.4

9.5

The main sources of heathland arisings during heathland maintenance work are from gorse
and heather cutting:

e Assuming gorse is cut on a 12 year cycle, approximately 8% of the area of gorse
may be cut each year.

e Assuming heather is cut on a 20-30 year cycle, approximately 4% of the area of
heather may be cut each year.

Cycles will however depend on the nutrient status of individual sites. The overall Purbeck
resource of mature heath and gorse has not been quantified, although some areas have
been mapped. A combined analysis of NVC maps generated on a site by site basis, would
allow a prediction based on these assumptions. However, vegetation maps may now be out
of date due to ongoing management, or for this purpose may not adequately describe areas
of heath and gorse mosaic, and it may be preferable to use recent aerial images.

In general, it was felt that material from heather cutting was less likely to be available for
biofuel. On some sites cutting does not take place due to logistical constraints (e.g. FC sites).
Elsewhere, cut heather is likely to be used in restoration projects (e.g. RSPB sites). Figures for
heather cutting have therefore not been included in Table 4. ARC expects to spend an
estimated 3-5 days cutting firebreaks on their Purbeck sites each year, which could equate to
1-2ha.

Pine pulling may also be carried out on some sites, but as the pines are generally at fairly low
density, the amount of arisings produced would be low for a high effort, and are disregarded
here.

Potential areas of gorse management are presented in Table 3Table 4. From this it is
predicted that somewhere in the region of 35ha of (mainly) gorse may be cut annually. Using
an midpoint conversion figure of 17.5 t/ha, this suggests that an average of 613 tonnes of
chips will be generated annually from heathland maintenance work in Purbeck over the
next seven years.
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Table 4 Predicted “maintenance” management areas within Purbeck.

Area planned to be  Vegetation Life span of management

Organisation  cut per annum (ha) type plan/HLS where relevant Based on
ARC 5 Gorse Bl Site manager s prediction based on days of
mowing
Bond cl Gorse Ongoing Rough estimate

Current estimate of gorse is 5.59ha within
management area. Currently only 0.58ha
are scheduled to be cut, in 2015/16, with

DWT 0.1 Gorse To 2020 1.15 sprayed. However, ongoing
management will depend how much gorse
regenerates once pine is cleared, and the
total cut may be higher.

Site manager’s experienced based on 4 yr

FC 1.32 Gorse Ongoing cycle of cutting regen. and 1/3 of existing
stands.

FC 7.3 F;rl’ec;tbhler:’? Ongoing As above
Site manager’s estimate of 5-10% of mature

MoD 0.67 Gorse Ongoing gorse, applied to the area of gorse mapped
from Google Earth

NE 0.38 Gorse ongoing Site manager’s experience

NT (Studland) 0.25 Gorse To 2018 NVC maps and site manager’s experience

Mean yearly area based on gorse
management plan (total 41 ha)

Mean annual figure based on mapped gorse
management plan (total 63ha of which 21ha
RSPB 10.48 Gorse To 2017 are highlighted for management but not
allocated to a specific year, so notincluded
in per annum estimate

NT (Holt Heath) 8.2 Gorse To 2019
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Although these are the areas of vegetation likely to be managed, it may not be possible to
extract all the material for use as biofuel. In some cases, it was recognised that arisings may
be burnt due to the logistical difficulties of extracting material (e.g. difficult terrain or access
limiting the use of machinery).

Average figures are given; in some years no gorse may be cut, and comparatively large areas
cut in others (for example the 2013-14 area given by RSPB is 19.84ha, compared to 7.2 ha
the following year). It is recognised that in practice management depends on many factors
including weather conditions, and may vary from the planned programme.

Heathland restoration

9.8

9.9

During heathland restoration, the main source of arisings is from pine clearance. In general,
itis the “lop and top” which end up as unused arisings, although in some cases timber may
also be chipped in order to make chipping financially viable.

Pine clearance is planned for 140 ha in Purbeck during the period 2013 — 2019 (see Table 5,
which, if divided between years equally, would provide around 14,000 tonnes of chips (using
a midpoint conversion figure of 100 tonnes of chips per ha of lop and top). This could
equate to 2000 tonnes per year during this period, although in practice felling is unlikely to
be evenly spread across the years. Unlike gorse and heather management, pine clearance is
unlikely to provide an ongoing source of chips, although the Purbeck Forest Design plan
includes felling up to 2063. However, in the absence of suitable maintenance management,
birch and pine can regenerate following clearance, and in some cases further clearance work
is needed (e.g. Liley, 2005).

Table 5 Planned area of heathland restoration from pine plantation in Purbeck

Organisation  Area (ha) Year Based on
ARC/MoD 3 2013 Data supplied by ARC
DWT 40 By 2019 Data supplied by DWT
FC 79 By 2019 Data supplied by FC

(417) (by 2063)
Estimated area from Google Earth

" ¥ 2013/14 (Tim’s Tump))
RSPB 94 2013 or RSPB pIannlng - not all work
later confirmed

Other resources

9.10

At some sites, additional material may become available. For example, at Studland it is
planned to start managing an area of over-stood hazel coppice, which could result in about
one tonne of biomass per year over a 10 year period. Material from the reed bed at Shell
Bay could potentially be included, as could sallow from areas of carr woodland on the dune
heath, dependent on permission being granted (due to problems with Crassula helmsii).
Estimates are not yet available for how much material could be produced. There are,
however, a greater number of options available for the use of biomass from broad -leaved
wood on offer (for example, an additional area on Ballard Down is going to be coppiced for
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charcoal). Material may also be available in the future from areas of planned heathland
restoration.

Arisings may also be available from other sites. For example, gorse management is likely to
be an ongoing practice on the Purbeck Ridge. A number of heathland sites in Purbeck are
also privately owned, and in most cases data were not collected from these sites, except
where they are managed by conservation organisations. In general, there is a difference
between continuous management by conservation organisations, and management carried
out by private individuals, which is more likely to be sporadic and opportunistic. However,
land owners may be interested in contributing to a joint biofuel project, increasing the
overall amount of arisings available.

Sustainability

What is the evidence that removal of arisings improves heathland restoration?

10.1

10.2

10.3

There is a widespread perception that removal of arisings both improves heathland
restoration and aids the maintenance of heathland vegetation. For example, it is specified
with Environmental Stewardship prescriptions that arisings from heather cutting and from
restoration work should be removed or burnt (Natural England 2013), and this is also
reflected in many management plans (e.g. nine heathland management plans accessed via
the internet or discussed with project partners). Itis considered that brash left to decay in
situ will add nutrients to the substrate, which will reduce diversity by allowing competitive
species to dominate. It will also bury the seed bank, preventing regeneration, and smother
seedlings, lichens and bryophytes. Bonfire areas are generally recolonised by ruderal species
rather than characteristic heathland species, and can be visible for at least 10 years (Liley
2005).

The contention that leaving brash will alter the habitat is logical in a system defined by its
nutrient poverty and known to have been maintained historically through ongoing removal
of biomass by humans and livestock (e.g. Webb 1986, Diemont et al. 2013). The increase in
soil nutrients through heathland succession and the importance of nutrient removal during
restoration is discussed by Mitchell et al. (1999, 2000), based on experimental work carried
out on the Dorset Heaths. Mitchell et al. found that regeneration of heathland vegetation
following succession to different types of woodland was improved where nutrient stripping
was carried out. From this it can be inferred that leaving cut vegetation to decay on site and
increase the nutrient content of the soil is likely to inhibit heathland regeneration.

An increase in organic matter can also prevent or slow regeneration by burying the seed
bank. In general, heather species form long-lived seed banks from which they will readily
germinate in suitable conditions (e.g. Putwain & Gillham 1990). Species such as purple moor-
grass Molinia caerulea and bilberry Vaccinium myrtillus also form a “bud bank” which can be
equally important in vegetation regeneration. However, under coniferous plantation, the
seed bank becomes buried under a layer of needles which inhibits germination. Pywell et al.
(2002) found that the removal of this litter layer improved regeneration. Leaving lop and
top brash resulting from conifer removal will further increase the depth of the litter layer,
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10.6
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studies of the restoration of blanket bog and raised mire from plantation have found that
the removal of lop and top is not necessary (e.g. Anderson 2010). This may be because, in
the absence of a field layer, nutrients are leached out of the system rapidly in surface run-off
water. In bog restoration, arisings are also used to block ditches and drains to re-wet bogs,
so are collected rather than left widespread over the vegetation.

Brash will also have an impact on heathland fauna. In some cases, small amounts of brash
are deliberately left to provide hibernaculae for reptiles and amphibians. Similarly, small
amounts of timber maybe left as a deadwood resource for invertebrates, such as the
cranefly Tanyptera nigricornis. However, bare sand is also critical for a wide range of key
species. Reptiles need areas of bare sand for egg laying and basking. Lowland dry heathland
also supports a number of rare insects and spiders on the edge of their range. These species
generally need areas of warm, dry sand e.g. for nesting, basking and hunting (e.g. Kirby
2001). Leaving brash will result in a moist layer of humus which is unlikely to provide suitable
conditions for these species.

We found one study looking specifically at the effects of different brash treatments in
heathland restoration. Forest Research carried out a 10 year study of different brash
treatments at Penlan in the Preseli Hills, south Wales. Although results from the project are
not yet published, it was possible to obtain some summary results (R. Anderson pers.
comm., C. Thomas, pers .comm.) which are presented in Box 1. After 10 years, regeneration
was considered to be the same across all treatments. However, the resulting vegetation
community was described as “gorse heath” dominated by “knee high to waist high gorse”.
Regeneration of heather was impeded by mulching, at least initially, and all vegetation
regeneration was slower in areas where brash was left in mats, although this may have led
to greater structural diversity in the longer term.

In lowland dry heath restoration arisings are not always removed. For example, the New
Forest Heathland Plan lists “chopping & mulching woody residues or leaving woody residues
to decay naturally” among other prescription for restoring open heathland within inclosures,
and states that the specific technique used will depend on individual sites characteristics
(Forestry Commission 2008). A similar approach has been used in Wareham Forest at
Woolbarrow (M. Warn, pers.comm.) which offers an opportunity to examine the results of
mulching locally. Where arising are burnt on site, an effort is generally made to remove or
contain ash (rich in nutrients from the burned vegetation), but this is not always possible.
Collecting ash from gorse that is burnt standing, a technique which has also been suggested
for heathland maintenance management, would not be possible, and this method will result
in some nutrient enrichment.

We asked members of the heathland conservation community via the online discussion
forum “Heathnet” for their opinion on the importance of removing brash in both restoration
and maintenance management, and received 12 replies. Responses substantiated our view
that most practionners were in favour of removing arisings, and two examples were given of
cases were the removal of arisings was thought to have improved heathland condition (D.
Lamacraft, S. Miles pers.comm). An additional point raised was that leaving piles of arisings
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is a considerable fire risk, and in some cases this was the motivating factor in removing or
burning arisings following cutting.

In Purbeck, all conservation organisations contacted during this project considered it
important to remove arisings, and this is reflected in management practices. However it is
noted that on some restoration sites where arisings have been left, regeneration appears to
be successful, whereas on others the arisings appear to have inhibited the successful
restoration of heathland vegetation (A. Nicholson, pers.comm.). The mechanisms of this
have not been identified, and until further investigation identifies situations in which it may
be feasible to leave arisings, it is likely to remain considered best practice to remove arisings.

In summary, the removal of arisings is probably key in ensuring good heather regeneration in
restoration projects involving the removal of pine plantation. In terms of ongoing heathland
maintenance, the removal of brash is likely to facilitate heather regeneration. However, it
may not be necessary to remove brash where long term regeneration of gorse is required
(e.g. for Dartford warblers) and the timescale is not important. This will however depend
upon individual site characteristics. For example, rapid colonisation by bracken can inhibit
gorse regeneration on some sites.
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1: Summary of Forest Research brash project, Penlan.

Treatments

Leave brash in mats (i.e. no brash management)
Leave brash in mats + mulch

Spread brash evenly

Spread brash evenly + break up needle mat
Spread brash evenly + mulch

Remove brash

Remove brash + break up needle mat

Heap and burn brash

Results

All the treatments were described as resulting in good recovery of “heath” vegetation
within 10 years

Brash mats remained visible and only partially regenerated after 10 years.

Treatments altered the rate of regeneration, and where the needle layer had been broken
up or mulched, heath recovery was preceded by a grassy vegetation phase in the first few
years.

Bonfire areas were still dominated by willow herb after seven years

Brash apparently limited heather regeneration, but not gorse regeneration.

Mulching appeared to slow heather regeneration

Grazing appeared to limit the growth of gorse, allowing heather regeneration. Ungrazed
exclosures are now dominated by gorse.

Brash spreading or removal is recommended for heathland restoration.

Brash mat (Russell Anderson)
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Could local marketing of arisings reduce the carbon-footprint of heathland management?

Greenhouse gas emissions

10.10 Given the variable solutions found for the disposal of arisings currently, it is not possible to
quantify the impact of local marketing of arisings as biofuel in reducing the carbon footprint
of heathland management. The main considerations are the amount of carbon released in
burning or processing arisings, and in transportation.

10.11 Intheory it would be possible to apply existing carbon figures for road freight (e.g.
123.1g/t/km of CO,)” to give a crude carbon saving for marketing arisings locally. However,
the variability of existing systems for dealing with arisings means that a considerable amount
of effort would be needed to track down current transport logistics, information which is not
usually recorded or supplied by contractors.

10.12 Based on both environmental and economic considerations, the current planning guidance is
that transport distances for wood fuel should be less than 40km?®. This figure may be
reviewed (Cruickshanks, K, Liley, D, & Fearnley, H 2010) and the Energy Crop Scheme
requires plants to be within 25km. To date, chips from heathland have been hauled
considerably greater distances. For example, until very recently, chipped arisings from
Purbeck have been hauled to Slough (160km), and chip from Surrey has been exported to
France. With the closure of the Slough plant, the nearest large scale plant taking chips are in
Thetford (335km) or Port Talbot (233km). More recently, some chip has been used in local
small-scale boilers within about an 80km radius. The majority of woodchip facilities are well
outside the maximum catchments suggested, and there is certainly scope for reducing
transport through local marketing.

10.13 The carbon burden of burning on site compared to chipping could also be compared, but
again requires more information than it was possible to source within the scope of this
project. The emissions from both open burning and composting chipped arisings are thought
to be higher than those from burning contained woodchips, and contain greater proportions
of more active greenhouse gases (e.g. methane). Figures comparing emissions from
woodchips and briquettes used in a domestic setting are not readily available. The carbon
footprint of chipping itself is dependent on the machinery used for both clearing and
chipping operations, and measurements for the amount of fuel used under various scenarios
would be needed to quantify this.

10.14 In summary, while a quantitative answer cannot yet be found, there is potential to reduce
the carbon footprint of heathland management by using arisings as biofuel rather than
burning or composting. This would require local processing and marketing (for example
within 20-40km).

4 http://www.biomassenergycentre.org.uk/portal/page?_pageid=75,200438&_dad=portal&_schema=PORTAL

> http://www.communities.gov.uk/documents/planningandbuilding/pdf/147447.pdf
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Environmental benefit to wider community

10.15

10.16

10.17

10.18

In addition to improving the carbon footprint of heathland management, marketing arisings
locally as biofuel could also contribute to reducing carbon footprints in the wider
community. This could be both directly (e.g. “closed” systems providing heat and/or power
for specific premises) and indirectly (e.g. through the production of electricity exported to
the national grid). A worthy aim in itself, this is also relevant in terms of the wider social
sustainability of heathland management (discussed further in section 10.19). Reliable
provision of biofuel locally might encourage local businesses, organisations and individuals
to consider biofuel as a viable option. Providing locally sourced material could also reduce
“fuel miles” for existing users.

Using the estimated figures for predicted volume, it is possible to apply existing conversion
figures® to make a very rough estimate the amount of energy that could be produced from
arisings, and the carbon saving compared to using fossil fuel to generate this amount of
energy. More precise figures would depend on characteristics of the fuel (particularly
moisture content) and the production chain involved, and could vary considerable. Using
woodchip rather than fossil fuel to heat an average house (i.e. one using 20,000 kWh/yr),
can save around 6500kg of carbon per year’. 2600 tonnes of woodchip could provide 12.6
million KWh (using a calorific value of 3.5KWh/kg), enough for 450 house per year, resulting
in a carbon saving of nearly 3 million tonnes. While these figures provide food for thought, it
is stressed that they are very crude and should be interpreted with caution.

Overall, burning wood chip is considered to have a “net zero” emission rate, based on an
assumption that CO, generating through burning wood from forests represents no increase
in the amount of carbon cycling between the atmosphere and forests. However, the word
cycling is key here. The use of chipped arisings as a fuel is environmentally sustainable
provided that the “crop” is allowed to regrow (and depending on processing efficiency). This
is the case with rotational gorse management in heathland maintenance, but the aim of
heathland restoration is prevent regrowth after clearance, and cyclical growth should not
occur. However, assuming clearance is going to take place anyway, using arisings for biofuel
is more sustainable than burning on site.

The provision of locally-sourced chip is also likely to be an environmental benefit. There is
currently debate about both the provenance and exportation of large quantities of wood,
mostly in pellet form®®. For example, the Southern US (which is currently the world’s largest
exporter of wood pellets) is expected to export six million tonnes to Europe by 2015. Locally
sourced biofuel will enable Purbeck users to be perhaps slightly more discriminatory in their
choice of fuel.

The wider perception of heathland management

10.19

An increasing interest in both ecosystems services (e.g Cornell 2010) and rewilding (e.g.
Monbiot 2013), may result in greater scrutiny of current heathland practices and perhaps in

® http://www.biomassenergycentre.org.uk/portal/page? pageid=75,20041&_dad=portal&_ schema=PORTAL
7 http://www.biomassenergycentre.org.uk/portal/page?_pageid=75,163182&_dad=portal&_schema=PORTAL
® http://www.economist.com/news/business/21575771-environmental-lunacy-europe-fuel-future

® http://www.dogwoodalliance.org/2013/05/danna-smith-on-dogwoods-forests-arent-fuel-campaign/
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time reduce the funding opportunities and enthusiasm for heathland conservation as we
know it today. Such scrutiny is not new; in 2004 Forum for the Future undertook a
sustainability appraisal of the HLF funded Hardy’s Egdon Heath project and the LIFE funded
Urban Heaths project (Somper 2004). While they considered the projects to be successful in
terms of natural, social and human capital (e.g. improving biodiversity, engaging with local
communities, and linking heathland management with health and education aims), they
highlighted limitations in terms of manufactured and financial capital. Specifically, barriers
suppressing the development of markets of wood fuel and compost from heathland arisings,
and the dependence on time limited grant-in-aid were identified. As well as work on
stakeholder engagement, Forum for the Future recommended giving “serious consideration
to ways of obtaining local income for routine heathland management with local elected
members, local authority officers and local businesses to improve the long term financial
security of essential conservation management”.

There is sometimes a clash of values between professional conservationists and local users
about heathland management (e.g. see www.self-willed-land.org.uk). Opposition to

conventional conservation management is usually centred on tree-felling and grazing and
their impacts on recreational use of sites. The burning of arisings is also an issue in more
urban areas where the smoke can be a nuisance.

To be fully sustainably, the management of heathlands needs to link back into the local
communities that once maintained those heathlands, both economically and in terms of
public perception. The direct local use of arisings for biofuel may contribute to social as well
as economic reconnection, and help strengthen the idea that conserving heathlands is
important for a variety of reasons.

Considerations for future work

Constraints

11.1

11.2

11.3

A number of constraints to the successful use of heathland arisings for woodfuel in Purbeck
have identified during this project are outlined here.

The woodfuel industry appears to be strongly influenced by financial rather than
environmental concerns, and is largely driven by producers of high quality chip from timber.
This makes it difficult to sell low-grade woodchip, such as that likely to be produced from
heathland management. There are currently no “off the shelf” solutions for the use of
unprocessed chipped arisings.

The efficient distribution and handing of woodfuels is a critical element to the success of
woodfuel projects (regensw 2008). It will be necessary to address the logistics and
economics issues related to distribution and handling as well as production and processing
of chips. Currently, extraction presents a challenge on most sites. In general, the larger the
area cleared, the more financially viable the operation becomes, but this is dependent on
the extent to which large machinery and transport options can be used. In some cases this is
limited by the absence of suitable tracks or areas of firm ground to work from, or by the
uneven terrain of areas to be cleared, in other cases by the small size of the job.
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Appropriate equipment would be a significant investment. Options worth considering
include liaising with key contractors to offer a guaranteed minimum amount of work, or
establishing a machinery ring (see www.machineryrings.org.uk/).

While not necessarily a constraint, harvesting season is a related issue. Moisture content is
influenced by the timing of harvesting as it is likely to be lower in the autumn. However
ground conditions are likely to deteriorate through the winter. In any case, harvesting from
heathland will generally be limited to autumn, winter and early spring to avoid the bird
breeding season.

Other issues

11.5

11.6

11.7

11.8

11.9

A long term view of heathland management will be needed to gauge likely supply in the
future. It seems likely that the emphasis on arresting successional development on heaths
will remain a conservation priority in at least the medium term, and that arisings will
continue to be produced from heathland. It should be possible to dovetail the management
plans for individual sites to ensure a steady supply of material. However, ecological changes
could influence the amount of biomass available. For example, if the deer population is
significantly reduced, the amount of regenerating birch could increase, while a change in the
occurrence of wildfire (e.g. due to climate change) could also affect the total amounts of
biomass available.

The creation of a market for biofuel from heathlands may also influence heathland
management. A number of site managers mentioned that they would cut more gorse if it
were not for financial constraints, and that a woodfuel market for arisings might enable
them to do so. In some cases, it might be possible to adapt rotational gorse management
programmes to allow a greater amount of biomass to be produced. Similarly, pines could be
retained on heathland in small copses rather than as scattered trees, to facilitate use as
biofuel. However, it will be important to ensure that conservation remains the focus of
management. For example, site managers might wish to thin or manipulate gorse structure
rather than completely remove it, or to manage areas with poor access, but fulfilling an
obligation to produce a certain amount of arisings could pressure them to do otherwise.

Other options for the use of heathland arisings have been identified. For example, on
Anglesey, farmers use flailed gorse as bedding for livestock. There has also been recent
interest in the production of browse silage from clean green arisings, which could be used as
winter cattle feed. It will be important to watch developments in these areas.

It will also be important to consider alternative materials and networks to include in a short
supply chain biofuel project e.g. hedgerow coppicing materials (see
www.cordialeproject.eu/en/toolkit/tools/tool_11 setting_up_a_local _woodfuel_short_sup
ply_chain/)

The Purbeck NIA arisings project should be considered in the wider context of increasing
interest in the use of biomass from conservation management. There are a number of
possibilities for cooperative working that could facilitate or increase the resilience of the
project. For example, there may be interest from participants in the current DECC Wetland
Biomass to Bioenergy project in using non-wetland sources of biomass, while results from
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the project could inform the decision on the most appropriate processing techniques to use
in Purbeck. Recently there has been interest in exploring biofuel options from conservation
organisations at a national level, and in possible machinery solutions at a local and regional
level.

Next steps

11.10

The next steps needed to progress the use of heathland arisings for biofuel in Purbeck
revolve around working locally to look at resolving local constraints, and liaising with wider
projects to benefit from their expertise and input the results of the Purbeck arisings
evaluation into broader discussions. At this stage in the project, there is an opportunity to
take stock of the options, fully engage interested parties and take account of any existing
projects evolving locally or nationally within stakeholder organisations e.g. National Trust
and RSPB. Galvanising the various organisations into action will require a single point of
contact to push the project forward in whatever shape it takes e.g. technology development
project via DECC funding, local development funding via Dorset LEP (ERDF).

Purbeck biofuel project actions:

Immediate actions required:

(1)

(2)

(3)

Disseminate data presented in this report as a first step to liaising further with the DECC
project and other organisations interested in producing biofuel from conservation
management

Find a representative from the Wild Purbeck Partnership to liaise with the RSPB Reserves
Bioenergy project manager about the proposed DECC project for heathland

Locate a project co-ordinator to investigate funding (e.g. LEP European Rural
Development funding via LEP, feed in tarrif)and logistics for a local short supply chain
biofuel option

Possible future actions, depending on route taken:

(4)

(5)
(6)

(7)

Dovetailing management planning among project partners to ensure a reasonably
consistent supply of arisings

Discuss machinery requirements and minimum areas with existing contractors
Explore options for machinery sharing between project partners, local contractors and
others.

Develop a short supply chain biodfuel option within Purbeck
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13. Appendix 1

Heath to Hearth: How much stuff? Notes and actions arising from a
workshop held Wednesday 20 March 2013

Attendees:

Gary Powell (ARC), lan Nicol (Natural England), Katie Cruickshanks (Footprint Ecology), Mark
Singleton (RSPB Arne), Mark Warn (FC), Phil Sterling (DCC), Rob Neal (RSPB Ecological
Services), Sally Mills (RSPB bioenergy office), Sophie Lake (Footprint Ecology),Will Bond
(Alaska Environmental Contracting)

Apologies: Paul Bradley (National Trust), Olly Howells (Defence Estates), Andrew Pollard
(Dorset Wildlife Trust)

Introduction

e This “task and finish” group has been convened to tackle the issues of heathland arisings
in Purbeck, and will be disbanded once this has been achieved.

e Wild Purbeck NIA has a focus on “value added” partnership working. It is hoped that
through working together, heathland managers may be able to solve what has until now
been an intractable problem

e Heathland arisings —an issue since heathlands have been managed for conservation.
100% payments for removal from site aimed at achieving favourable condition do not
encourage greater efficiency in heathland management. EU and government support will
not continue indefinitely; we need to make heathland management more sustainable.

e The issue has been looked at before several times but by organisations working
individually. Generally it has been found that the returns are not substantial enough to
warrant the effort of getting arisings off-site, and/or quantities have not been adequate.

e The big unknown is what is the amount of biomass being wasted in Purbeck?

e Once this has been estimated, the next step will be to look at what to do with arising
from across Purbeck (needn’t been confined to heathlands). A financial return would
potentially increase the amount of management undertaken (e.g. gorse).

e DE (Olly Howell), DWT (Andrew Pollard) and NT (Paul Bradley) are also keen to
participate, but were unable to attend

13.1  Discussion around quantities

* Preliminary information obtained shows differences of an order of magnitude
between estimated per ha quantities of arisings. Further info is obviously required.
Rory Gogan and FC have some data based on research which should help.

* Emphasis needs to be on heathland maintenance rather than restoration, although
figures for both will be helpful.
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Extracting arisings is a problem — funds may be needed for infrastructure to allow
this (improved tracks etc.)

Gorse was highlighted as a particular concern. Most managers would like to do more
rotational gorse management, and a scheme to use arisings could help this.
Altering management patterns could assist e.g. having dotted pines on heath as
small copses that can be managed in rotation, rather than widely scattered.

Using litter scrapings is likely to be problematic due to contamination with soil

It should be possible to obtain ball park figures for per ha quantities and conversion
of volume to (wet) weight.

The next step is to predict the amounts likely to be produced according to planned
management.

The following actions were suggested:

SL TO GET IN TOUCH WITH PARTNERS DIRECTLY TO DISCUSS POSSIBLE SOURCES OF
INFORMATION

RN TO CHECK OLD DORSET HEATH TEAM RECORDS FOR ARISINGS FROM KNOWN
MANAGED AREAS

MS TO ARRANGE FOR EXISTING PILES OF GORSE CLEARED THIS SEASON TO BE
CHIPPED AND VOLUME AND WEIGHT MEASURED

GP TO OBTAIN INFORMATION ON AMOUNTS OF ARISING PRODUCED FROM 8HA
BIRCH CLEARANCE IN SURREY

IN TO OBTAIN INFO ON ARISINGS FROM 3HA OF TREE AND RHODODENDRON
REMOVAL ON SANDFORD

MS TO SEND SL MANAGEMENT MAPS FOR ARNE BASED RESERVES TO USE AS TRIAL
IN ESTIMATING LIKELY FUTURE PRODUCTION OF ARISINGS

. ONGOING LIAISON BETWEEN SM and PS, WB, SL re DECC project

DECC Wetland Biomass to Bioenergy project (Sally Mills, RSPB)
Disposal of biomass is a management issue on many semi-natural habitats. Disposal on

site can lead to habitat degradation or use of sacrificial areas, and the problems can

discourage management.

Composting has been tried successfully, but product is high volume, low value.

Using arisings for bioenergy will decrease the carbon footprint of management, reduce

ma

nagement costs, and possible lead to revenue.

DECC Wetland Biomass to Bioenergy project aims to increase sustainable supply of

bioenergy feedstocks, increase renewable energy, optimise wetland management, use

‘waste’ biomass, and do this in a way which has a positive impact on biodiversity and no

impact on food production

DECC'’s Science and Innovation team have approved £2million to for a 3-phase

competition to design, develop and demonstrate an efficient end to end bio-energy
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system that utilises biomass arisings from wetland management activities lead by
conservation requirements and objectives, and including innovation (which can be
collaboration between industry and academics)

* Phase 1 projects under consideration for Phase 2 included briquetting and pelleting,
pyrolysis (to produce syngas, bio-oil and bio-char), gasification, and anaerobic digestion.

Phase 2 ends in April 2014, Phase 3, the final development, demonstration and trials, in
April 2015.

The DECC project is likely to result in the development of technology and equipment that
will be applicable to heathland sites, while an awareness of the quantities of biomass
potentially available in Purbeck (established through the Wild Purbeck arisings project) may
be helpful to competition participants
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Heath to Hearth: How much stuff?

One of the aims of Wild Purbeck is to investigate the potential to produce a woodfuel
product from heathland arisings, which would be marketed locally. Currently much of the
wood and brash arising from heathland management operations is burnt on-site or its
disposal elsewhere is costed into the management.

As a starting point for this project, we would like to be able to establish an average volume
(or weight) of different arising types are produced per hectare as a result of “typical”

heathland restoration and heathland management. This information, although inevitably
rather rough and ready, would then help inform a debate about what biofuel options may

be possible in Purbeck.

Are there any sites for which you have detailed records of how much material resulted
from management ? Or can you provide an overall “guesstimate” based on experience? If
you can provide any data in roughly the format in the table below, that would be great
(please adapt it as necessary). If not, but you have other information which could help,
could we make a time to visit or call you to find a way to incorporate this information into
the bigger picture of how much material is produced on the Purbeck heaths? Any
information, however site specific or otherwise, would be very useful.

Table 6 Possible format for arisings info — please amend as needed.

Restoration Heathland

Tvpe of arisines (Volume or (Volume or

P 8 weight per weight per

hectare) hectare)

Lop-and-top
Gorse
Heather
Bracken

We are also interested in what methods you currently use to deal with arisings to enable us
to consider the carbon footprint of changing to use of arisings as biofuel
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Table 7 Possible format for current disposal of arisings info — please amend as needed.

Type of arisings Current method(s) of disposal
Lop-and-top

Gorse

Heather

Bracken
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