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Introduction and definitions

Specified biomass harvesting (SBH) offers a
number of advantages, including facilitating
forest regeneration, avoidance of windrowing,
more efficient subsequent crop management as
well as providing a cost-effective biomass fuel.

SBH has significant advantages as a biomass fuel,
as greenhouse gas savings on displacement of
fossil fuel ensue in many cases in less than one
year (Madsen and Bentsen 2018). This is due to
avoidance of emissions from decaying residues
on site.

Where clearfell logging residues are removed
reforestation costs can be lowered.
Regeneration is more uniform as brash, logging
debris, and potentially soil are not scraped into
windrows. Windrowing has been shown to lead
to uneven crop growth as trees grow faster
closer to the windrows due to higher levels of
soil nutrients and better shelter compared to the
typically 4-6 intervening rows (Ballard 1978,
Hendrick 1979, Zhang et al. 2015).

Windrowing is used to facilitate replanting and
initial control of competing vegetation with the
aim of reducing initial reforestation planting
costs. However, on many sites it can be regarded
as a false economy in terms of subsequent crop
management and performance. Uneven growth
caused by windrowing is likely to lower the value
of the crop at final felling due to coarser
branching in the trees alongside the windrow. It
is well known trees at the edge of plantations
are of lower commercial value due to knottiness
compared with trees from within the crop.

Other benefits of specified biomass harvesting
may include:

. Reduced severity of weevil damage

. Improved site access for forest
regeneration

. Future management activities including

thinning and felling

SBH excludes the harvesting of brash mats,
which are branches and tops placed along
extraction racks for soil protection during
harvesting and forwarding of roundwood and
energy assortments, particularly on wet mineral
soils (see DAFM Standards for Felling and
Reforestation (2019)). Brash mats are not
suitable as fuel and should be left on site to
decay. The term brash harvesting leads to
confusion and is not recommended; SBH

is recommended in its place. SBH is a
predetermined operation carried out in
conjunction with final harvesting, whereby the
energy assortment is stacked and left to dry and
allow needle and foliage fall to be uniformly
distributed over the site, and then harvested
separately. Random harvesting of brash after
clearfelling raises significant risks in terms of
ground damage and contamination of the
assortment, making it unsuitable as fuel; it is not
arecommended practice.

SBH is defined as:

Planned and specified biomass
harvesting (SBH), comprising tops and
branches removed during roundwood
harvest and piled in situ on the forest
floor adjacent to extraction racks, and
left for a sufficient time to allow needle
and leaf fall before collection. It
excludes the material used to make
brash mats, or their removal off the
site.



Avoiding negative impacts on the environment and site productivity

SBH aims to minimise ground damage, water
quality deterioration and also to maintain site
productivity through successive rotations, or
continuous forest cover in accordance with
sustainable forest management principles. It also
aims to leave sufficient coarse woody debris and
small clumps of advanced regeneration or
understorey to facilitate the retention and
spread of specialist invertebrate, and other
forest biota on the site.

How to alleviate issues of concern by way of
avoidance and ameliorative measures;

1. As with all forest harvesting, soil physical
damage, erosion and siltation of watercourses
can be addressed through good planning and
forethought in extraction of SBH after final
harvest. The harvest must comply with the
DAFM Standards for Felling and Reforestation
(2019) and include a harvest plan that sets out
the ways the felling and removal of the
roundwood, and the SBH will occur.

First of all, the SBH should be felled and piled as
part of the final felling operation and placed in
linear rows alongside the extraction racks/brash
mats used for the removal of roundwood
assortments. SBH piles should not be located
within the water setback of an aquatic zone or
relevant water course (see - Standard for Felling
and Reforestation (2019)) so as to avoid any
nutrient runoff or risk of soil erosion by working
too close to watercourses. Extraction routes
should be carefully planned and excessive travel
over headlands avoided, permanent watercours-
es should be identified and protected, and large
piles of SBH avoided. Where possible periods of
excessive rainfall should be avoided during
harvest as outlined in the DAFM Standards for
Felling and Reforestation (2019).

Brash matts have been shown to be extremely
useful in in protecting vulnerable forest soils
from physical damage (Moffat et al 2006). The
guantity of brash used depends on the soil type
and the need to protect against soil damage
such as rutting and displacement that will impact
on reforestation.

On firmer soils such as brown earths and
podzols, a light brash mat is sufficient to protect
the soil from damage. On softer soils such as
peats and gleys, and on heavily trafficked parts
of the site a heavier brash mat will be required.

Where brash mats have become depleted since
the roundwood harvest, and as a result soil
damage could be expected, the SBH pile should
be used to replenish the mat in front of the
machine.

Brash mats may vary in use and density.
Essentially a brash mat should always be used
where soil damage is likely to occur. In practice
brash mats will be required in all but the driest
conditions on better soils.

A light brash mat is used on dry, well drained
soils, considered as something suitable for use
in soft ground conditions by the harvester only,
or may be considered for forwarding operations
where ground conditions are good. A heavy
brash is considered as a mat suitable for
harvester operations and for forwarding
operations in soft ground conditions.



Figure 1: Recommended methods for SBH (Specified Biomass Harvest)
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Light Brash mat

Heavy Brash mat (forwarder line
in soft ground conditions)

A Treesto be harvested - Specified Biomass Harvest

(a) Good ground conditions with optional brash mat depending on ground conditions.

(b) Soft ground conditions with heavy brash mat on every second harvesting line to facilitate
extraction vehicles. Note the heavy brash mat is left in situ and is not removed.



Avoiding negative impacts on the environment and site productivity:

2. Excessive removal of needles or foliage at
harvest can have negative impacts through
reduction in soil fertility and associated site
productivity. These impacts first came to
attention in the 19th century through the
practice in mainland Europe of litter raking
(removal) from forests for animal bedding and
other uses. It quickly became apparent that
forest productivity in terms of timber and fuel
production was negatively impacted. As a result,
the practice had largely ceased by the beginning
of the 20th century (Ondrej et al 2015). The
basic proposition is that the removal of nutrients
via litter raking greatly exceeds atmospheric
nutrient deposition and inputs from mineral
weathering. Based on these insights and the
literature cited in the introduction, it is essential
to retain as much as feasible of the nutrient
capital in situ to maintain site productivity.

Good practice proposed is to leave tops and
green material on site to allow needles and
foliage sufficient time to fall off and return to the
litter pool. Most of the tree nutrients are in the
foliage and small branches, and their full
removal can result in 2-3 times the losses of
nitrogen and phosphorus and 1.5 and 2 times for
base cations (potassium, calcium, magnesium
and sodium) compared with conventional
roundwood harvest. (Nisbet 2009). This practice
needs special attention on low productivity sites.
These can be classified as sites with a preharvest
crop of Sitka spruce at yield class of 12 or less, or
an equivalent in other species (see Appendix 1).
On very poor sites at the lower end of the
productivity range it is recommended to leave
most of the green material in situ.

In all cases a proportion of the harvesting will be
left on site in the brash mats and elsewhere. It is
not good practice to remove all the residues as
SBH, as this can lead to soil churning and
damage — only the preformed SBH piles should
be removed.

3. Soil acidification can be induced on poorly
buffered soils when excessive amounts of base
cations such as potassium, calcium and
magnesium are removed in foliage and small
branch wood. These sites generally conform
with the nutrient poor sites identified in point 2.
SBH removal should conform with the guidance
in point 2. On very poor shallow soils. SBH
removal is best avoided, unless woodash,
which is high in pH, can be applied prior to
regeneration.

4. The importance of retention of wildlife habitat
at clearfelling is set out in the DAFM Standards
for Felling and Reforestation (2019). This
extends to deadwood and branches and

small clumps of advance regeneration and
understorey where present. These provide
habitat for specialist decay organisms and for
some bird species and mammals. For deadwood
specifically, the recommendation from the
Forest Service Biodiversity Guidelines is for

the retention of 5 m3/ha on clearfell sites and 2
m3/ha on thinning sites.

The authors’ view is that a set of guidelines
taking into account the above avoidance and
ameliorative measures for SBH can address
concerns about biomass harvesting and provide
clarity to forest owners, foresters and wood
energy companies in relation to where and how
the operation should be considered and
sustainably undertaken.
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Appendix 1

Equivalent yield class (estimated maximum mean annual volume increment) to Sitka spruce for use in
determining sites where SBH is not recommended.

Table Appendix 1.1. Equivalent yield class (estimated maximum mean annual volume increment) to
Sitka spruce for conifers.

Yield Class m® hal a’!
Sitka spruce 6 | s8] 10 12 14 16 18] 20[ 22 24 26] 28] 30

Equivalent vield class
Corsican pine 4 6 6 8 8 10 10 12 12 14 14 14 14
Douglas fir 6 8 10 10 12 14 16 18 18 20 22 24 24
FEuropean larch 4 6 6 ] 8 g 8 8 10 10 10 10 10
Grand fir 6 6 8 10 12 14 16 18 20 22 24 26 28
Hybrid larch 4 6 6 g 8 10 10 10 12 12 14 14 14
Japanese larch 4 6 6 8 8 10 10 10 12 12 14 14 14
Lodgepole pine (NC) 6 8 8 10 10 12 12 12 12 14 14 14 14
Lodgepole pine (5C) 6 8 8 10 10 12 12 14 14 16 16 16 16
Noble fir 6 8 10 12 12 14 16 16 18 20 20 22 22
Norway spruce 6 8 10 10 12 14 16 18 20 20 22 24 24
Scots pine 4 6 8 8 10 10 12 12 12 14 14 14 14
Other conifers 6 6 8 10 12 12 14 16 18 20 20 22 22

Table Appendix 1.2. Equivalent yield class (estimated maximum mean annual volume increment) to
Sitka spruce for broadleaves.

Yield Class m? halal
Sitka spruce 6 | 8 10 [ 12 [14 J16 18 [20 [ 220 [ 24 [26 | 28 | 30
Equivalent vield class
Alder 4 4 4 6 6 6 8 8 8 8 10 10 10
Ash 4 4 4 4 4 4 6 6 i) i} 6 6 6
Beech 4 4 4 4 4 6 6 6 8 8 10 10 10
Birch 4 4 4 4 6 6 6 8 8 8 10 10 10
0Oak 4 4 4 4 4 6 6 6 8 8 8 8 8
Sycamore 4 4 4 6 6 8 8 8 10 10 12 12 12
Other broadleaves 4 4 4 6 6 8 8 8 10 10 12 12 12
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www.wfqa.org/
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