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Part I – Background and Rationale 

1.0 Introduction 
Coarse woody debris (CWD) is defined as “dead woody material, in various stages of 
decomposition, located above the soil, larger than 7.5cm diameter and not self-
supporting” (MoF and MELP, 1998).  It is a major structural component of forested 
ecosystems whose ecological value has long been recognized in scientific circles (e.g. 
Maser et al. 1979; Maser and Trappe 1984; Harmon et al. 1986; Stevens 1997; Lofroth 
1998) and more recently by forest managers (e.g. Lajzerowicz, 2000; Adams, 2002; 
Zielke et al., 2003).     
 
British Columbia’s Biodiversity Guidebook (MOF 1995) states that “the more managed 
forests resemble the forests that were established from natural disturbances, the greater 
the probability that all native species and ecological processes will be maintained.”  This 
statement serves as the guiding principle for the practices outlined in this document, 
within the constraints imposed by CWD management policy. 
 
In the context of commercial forest harvesting, CWD management cannot replicate 
natural disturbance exactly, because harvesting or salvage directs most of the trees’ 
biomass to the mill instead of leaving it to decay on site.  Practical management 
objectives are: 
• to emulate natural disturbance patterns as far as possible 
• to buffer anticipated troughs in supply 

 
Policies and guidelines have been released by MoF Forest Practices Branch in 
consultation with MoE and industry stakeholders (BC MoF, 2006); however, these are 
intended to be applicable across the province, are very general in nature and lack clear 
direction on how the desired results are to be achieved.  This document is intended to 
outline the rationale and current objectives of CWD management as it applies to the 
Prince George Business Area, and to supply clear and detailed direction on how these 
objectives can be achieved within the scope of commercial forest operations. 
 
The practices outlined in this document are based on the best knowledge available at the 
present time.  It is expected that these practices will be adapted to accommodate 
improved knowledge and understanding, and to accommodate changing economic, 
environmental and legislative priorities,  
 

1.2 Importance of CWD 
CWD serves many purposes, including energy flow and nutrient cycling, slope and soil 
stability, long-term carbon storage, stream geomorphology and fish habitat, and habitat 
for a wide variety of wildlife species, invertebrates, fungi and seedling trees (Harmon et 
al., 1986).  In the Prince George Business Area, these can be grouped into four major 
areas of concern: 
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1.2.1  Wildlife habitat 
CWD is an important, sometimes essential, habitat component for a variety of wildlife 
species, including, bears, marten and pileated woodpeckers; small mammals such as mice 
and voles; and an enormous but largely unknown number of invertebrates.  Keisker 
(2000) lists 78 species of vertebrate wildlife that use CWD in the Prince George area, 
including 24 species that are strongly associated or dependent on CWD for 
reproduction/resting, travel and/or foraging.  Keisker also describes how logs can serve 
different functions depending on their size, state of decay and physical orientation – for 
instance, a recently downed log with sound wood and flaking bark is used differently 
from an old log with soft, easily-excavated wood and surrounding accumulations of 
organic debris. 

1.2.2  Stream geomorphology and aquatic habitat 
Downed logs, stumps and large branches that enter aquatic systems are usually referred to 
as large organic debris (LOD).  They play a vital role in controlling streamflow, capturing 
sediment and creating the pools and riffles required by many species of fish, including 
juvenile salmonids.  In-stream logs provide hiding and resting cover and, with the 
associated sediment and organic debris, provide habitat for a variety of aquatic 
invertebrates, which in turn provide forage for fish.  Most logs in small streams originate 
within 20m of the stream bank (McDade et al., 1990).  Terrestrial CWD in streamside 
and riparian areas may also be particularly important due to the large number of riparian-
associated wildlife species and broader-ranging species using these areas as travel 
corridors. 

1.2.3.  Forest productivity 
CWD provides a moderate long-term source of nutrients and (probably more importantly) 
in its decayed state provides a moist micro-environment important to both animals and 
plants.  Soft, decayed wood also provides a rooting medium that may be particularly 
important in dry or nutrient-poor sites, and in compacted or poorly aerated soils.  
Decaying “nurse logs” provide germination substrates that are moist, elevated and 
relatively free from competition, and may be particularly important in wetter subzones 
and sites. 

1.2.4.  Ecosystem processes and function 
CWD is a critical component of processes such as nutrient cycling, carbon storage, slope 
stabilization and soil formation.  Some of these functions are fairly well understood; 
others are not – for instance, it is known that very decayed wood has a disproportionate 
amount of coniferous “feeder roots” (ectomycorrhizal fungi) but the colonization of such 
wood is relatively poorly understood (Lofroth, 1998).   
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1.3 Disturbance patterns and CWD dynamics 
CWD is a dynamic resource.  Its volume, piece size, decay class and other attributes 
evolve over the life of a stand in accordance with rates of input and decay, which may 
also vary with time and stand conditions.  In unmanaged stands, Stevens (1997) describes 
a “pulse” of CWD input following a stand-initiating natural disturbance such as wildfire, 
beetle attack or windthrow, followed by gradually declining CWD volumes as the 
“pulse” volume decays.  Volumes reach a minimum level during middle successional 
stages, until stand self-thinning provides input from small, suppressed trees and (later) a 
larger volume from mature trees that have died and fallen (Figure 1).  At different times 
in its life cycle, an unmanaged stand therefore has three main sources of CWD 
recruitment: 

1. Live and/or dead mature trees that fall at or soon after a stand-initiating 
disturbance.  Depending on the nature and severity of the disturbance, this may 
consist of most or all of the volume in the previous stand and likely provides the 
largest influx of CWD that the stand will receive; 

2. Small snags, derived from suppressed understory trees during self-thinning 
(usually 30-80 years after disturbance) (Resources Inventory Committee, TEM 
standards, 1998); 

3. Large snags, derived from large live trees that have matured and died since the 
last disturbance.  In the SBS zone, this is generally >80 years after disturbance 
(Resources Inventory Committee, TEM standards, 1998) but could be much less 
than this depending on the biological legacies left from the previous stand (i.e. 
surviving live trees). 

 
In the SBS zone, stand-replacing disturbance generally re-occurs before equilibrium is 
reached between rate of input and rate of decay.  In the ICH (and, to a lesser extent the 
ESSF) zones where mean fire return intervals are longer, stands can approach 
equilibrium, resulting in larger, more abundant CWD in a range of decay stages. 
 
Like natural disturbance, logging removes all or most of the canopy and produces woody 
debris.  However, unlike natural disturbance, most of the sound wood is physically 
removed from the site.  The remaining debris is in small and short pieces that decay more 
quickly and do not serve the same functions as intact logs (Figure 2).  In addition, the 
anticipated rotation length is generally shorter than the mean fire return interval.  This 
means that the managed stand will not have time to produce the large trees and snags 
found in an unmanaged stand and, at the time of next harvest, will produce little debris 
other than tops and branches. 
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Figure 1   CWD dynamics in an unmanaged stand in NDT3 (e.g. SBSdk)       Figure 2 Expected CWD dynamics in a managed clearcut stand 

 
 
 
 
 
 
 

Key points of the natural disturbance patterns include: 

• a large influx of sound, intact logs at or soon after disturbance 
• comparatively low levels of well-decayed wood during middle 

seral stages 
• increasing input from small and large trees and snags in later 

stages, before the next stand-replacing disturbance occurs 

Key points of current clearcut harvest patterns include: 

• moderate influx of small pieces after harvest 
• very low levels of decayed wood are expected during 

middle seral stages 
• little or no input from small suppressed trees during later 

stages (depending on spacing) 
• no input from large trees and snags except in extended-

rotation or reserve areas 

Best Management Practices for 
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1.4 CWD Management Issues 
Issue 1: Harvesting and MPB salvage operations remove most of the CWD (present 
and future) from the landscape. 

• Apply CWD management everywhere.  All sites use/need CWD, whereas 
extended-rotation and reserve areas, where CWD is currently retained, occupy 
only a small proportion of the productive landbase.   

• CWD management is particularly important in MPB areas, because salvage 
operations are removing most of the biomass from a very large area in a very 
short time. 

 
Current guidelines1 indicate that retention levels in MPB salvage areas should be 
increased from pre-epidemic levels, with the increase being proportionally greater in 
larger cutblocks or aggregates.  It is also recommended (Eng 2004) that CWD legacies be 
left throughout the block, and that default levels mandated under the Forest and Range 
Practices act are far too low for MPB salvage operations.  This means that increased areas 
of retention should remain, within a matrix of salvaged area that includes biological 
legacies from the previous stand.   
 

Issue 2:  There is a lack of sound, intact logs remaining after harvest.. 

• Make the best use of what there is.  Every intact log should either go to the mill, 
or be left on site for CWD. 

o Identify unmerchantable or uneconomic wood at the stump and leave on 
site. 

o Merchantable wood can currently be left on site up to Residue and Waste 
benchmark levels – this leeway allows for some mistakes in identification 
which might result in the retention of merchantable wood on site.  In 
future, benchmark levels may be phased out and replaced with regulations 
specifying “allowable levels of CWD”. 

o Intact logs or large pieces should never be included in burn piles.  
Unmerchantable wood that was inadvertently taken to a roadside or 
landing should be returned to the block, either by the skidder or by the 
roadside cleanup crew. 

o In heavily cutover areas (large cutblocks or extensively salvaged areas), 
high levels of utilization may need to be balanced against the ecological 
needs of the site e.g. utilization of deciduous and small-diameter or low-
grade wood may result in an almost complete lack of biologically effective 
CWD after harvest.  In such cases, clauses may be written into the Site 
Plan and subsequently into the Timber Sale Licence document to specify 

                                                 
1 Jim Snetsinger, Chief Forester:  Guidelines on landscape- and stand-level structural retention in large-
scale Mountain Pine Beetle salvage operations, December 2005.  Posted at 
www.for.gov.bc.ca/hfp/mountain_pine_beetle/stewardship/
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the amount of deciduous, immature and/or low-grade wood that should 
remain (standing or downed) after harvest. 

• Maintain CWD logs or large pieces so that they resemble natural deadfall as much 
as possible. 

o Keep them out of the way of machine traffic – this causes much of the 
damage to retained CWD 

o Leave them elevated and jackstrawed where possible 
o Give priority to intact logs, long pieces and large-diameter pieces 

 

Issue 3: There is a lack of short-term recruitment in harvested areas 

• Leave snags and non-merchantable trees (including deciduous) standing wherever 
it is safe and possible. 

o Snags are most easily retained in Wildlife Tree Patches. 
o Snags can be stubbed at a safe height (up to 5m), if they cannot be 

certified by a qualified Wildlife/Danger Tree Assessor.  Stub as high as 
possible to maintain piece length. 

o Leave deciduous trees standing wherever possible.  They make excellent 
wildlife trees and do contribute to CWD, although the wood decays about 
5 times faster than conifers. 

 

Issue 4: There is a lack of long-term recruitment in harvested areas 

• Leave precommercial understory trees intact and undamaged wherever possible.  
These provide structure in the short term, and may grow into large trees or snags 
in the long term. 

o Large precommercial trees, if windfirm, have the highest potential to reach 
large size at rotation. 

o Trees with healthy, vigorous live crown are most likely to release well. 
o Protect residual immature trees from machine damage where possible. 

• Maintaining understory trees is particularly important in areas affected by the 
current MPB epidemic, because the extent of salvage activities means that there 
will be few relatively large trees remaining on the landscape. 

 
Note that current thinking indicates that MPB stands with a well-developed surviving 
understory should not be salvaged at all (Coates et al. 2006) – the value of the surviving 
understory trees will likely be higher that the value of the dead overstory, especially after 
salvage opportunities end. 
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Part II – Best Management Practices 
At present, structural retention within clearcut stands is primarily restricted to Wildlife 
Tree Patches, Riparian Reserve Zones and other special management areas.  Based on the 
rationale outlined in the previous sections, the cutover area should include a variety of 
biological legacies from the previous stand, including:   
• CWD, with priority given to large, relatively sound, intact logs 
• snags and/or stubs 
• deciduous and non-commercial trees 
• immature and understory trees 

 

2.1  Regulatory Framework 
The present CWD regulatory framework in BC, as set out by MoFR Forest Practices 
Branch2, states that: 
 

The 1995 policy is that utilization standards will take precedence over requirements 
for coarse woody debris. The new strategy … is to maximize the ecological value of 
the CWD chosen to be left on site considering:  

• Current utilization standards,  
• Avoidable waste bench marks set January 1999, and  
• Management for CWD without increasing logging costs.  

 
This means that at present only the wood below the defined merchantability 
specifications is available for CWD purposes.  Merchantable wood left on site up to the 
volume stated in the waste benchmarks will be charged to cut control but monetary 
penalties will not apply.   
 
Waste benchmarks are expected to be phased out in 2007, and will be replaced by a FPP 
Regulation that permits merchantable wood up to the volume specified in the present 
benchmark to be left on site for CWD as long as it is dispersed across the cutblock.  
Decked or piled wood is not considered dispersed and therefore would be subject to 
penalty. 
 
The Prince George Sustainable Forest Management Plan, to which BCTS is signatory, 
states that “Targets for CWD requirements are identified in operational plans, typically 
the site plan for a specific cutblock”, and also that “…specific CWD retention levels will 
be targeted in all areas to be harvested.”  This means that target levels of CWD must be 
defined for each cutblock and should be included in Sections 3 and 4 of the site plan 
(Harvesting and Silviculture Plans).   
 
 

                                                 
2 www.for.gov.bc.ca/hfp/values/wildlife/WLT/cwd-policy-01.htm
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 In addition, the same targets should also be included in the Timber Sale License 
document which contractually binds the holder to achieving the targets.  The most 
appropriate locations may be in the Schedule A “Special Conditions and Requirements” 
under Harvesting, and/or in the Schedule B “Merchantability Specifications” under 
Reserved Timber – this currently refers to standing timber but, as waste assessments 
include standing and downed wood, could also include dead and downed logs.  The site 
plan is also the appropriate place to provide non-enforceable guidance concerning CWD 
and non-commercial tree attributes that may be too detailed for inclusion in the TSL 
document. 
 
In unmanaged forests, all stands have some amount of CWD and it is reasonable to 
assume that all stands require CWD.  It is therefore recommended that these management 
principles be applied to all harvested areas, although the results will depend partly on the 
skill and commitment of the equipment operators, and partly on the forest structure that 
was present at the time of harvest.  More diverse stands have more flexibility and provide 
more options for CWD management, and results are expected to be correspondingly 
better.  Less diverse stands provide fewer options, so emphasis should be on maintaining 
what is available.  Variation in post-harvest results is to be expected, and is in accordance 
with natural patterns. 
 
Opportunities for within-stand diversity may be provided by natural blowdown areas, 
groups of older or non-commercial snags, aspen patches or patches of understory trees.  
In addition, management practices can be applied more aggressively in areas such as 
Riparian Management Zones or around habitat retention areas or other special 
management zones, where the additional structure may be particularly useful in the 
developing stand. 
 
The management practices outlined in this document are intended to address the issues 
described in Section 1.4 (CWD Management Issues).  They are based primarily on a 
series of Best Management Practices developed for the Morice-Lakes Innovative Forest 
Practices Agreement and field tested in 2004 (Lloyd, 2005).  Additional 
recommendations are taken from other studies in B.C. (Manning, Cooper and Associates, 
2004; Forest Practices Branch CWD policy 2006).  These are described briefly in 
Appendix I. 
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2.2 Clump Retention 
CWD structural elements – intact logs or large pieces; snags and stubs; deciduous or non-
merchantable live trees; and precommercial understory trees – are most easily and 
efficiently maintained when they are grouped together in a “retention clump”, rather than 
left individually scattered on the cutblock.  Retention clumps - small (usually about 10 x 
20m) aggregations of structural elements - have numerous advantages: 

• machine damage can be minimized because it is easier for machine operators to 
see and avoid clumps than to avoid individual trees or logs 

• subsequent management activities such as site preparation or planting can be 
concentrated inside or outside the clump as required 

• structural elements are more attractive to wildlife when grouped together in a 
clump than as isolated logs or trees 

• clumps can “lifeboat” sensitive species through the stand-establishment phase by 
providing refugia that may help them to survive an otherwise somewhat hostile 
environment 

• grouping structural elements together creates a more sheltered microclimate 
inside the clump compared to the rest of the block 

 

2.2.1 Establishing Retention Clumps  
In most cases, preharvest establishment of clump location for ground-based harvesting 
systems is not recommended – it is time-consuming and may be unnecessarily expensive.  
Identification and location of clumps is usually best left to a trained feller-buncher 
operator, as he has the best understanding of the abilities and limitations of his machine.  
Cable harvesting systems may require pre-establishment of clump locations in order to 
locate cable towers appropriately. 
 
Clumps are most easily anchored around an existing feature or preferably a combination 
of features, including: 

• existing deadfall patches 
• existing immature trees (groups preferred) 
• a group of stubs 
• non-commercial/deciduous trees 
• wetlands 
• any natural or managed location that generally precludes machine travel, 

including machine-free zones. 
 
Once identified, in ground-based systems, the feller-buncher operator should not only 
maintain the desired feature(s) intact, but can also add CWD value to the clump by 
placing unmerchantable snags, stub tops or downed logs within or alongside it.  Priority 
must be given to ensuring easy visibility of the feature(s), as both the feller-buncher and 
the skidder/processor operators must be able to see the clump in order to avoid driving 
through and destroying it. 
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Operational constraints usually dictate the size and shape of clumps – they will be no 
more than twice the reach of the buncher arm in width (to enable the buncher to reach in 
from either side and remove merchantable trees) and generally elongated in the direction 
of machine travel. 

2.2.2  Structural Characteristics of Retention Clumps 
During either operations, in ground-based harvesting, or layout, for cable systems, 
attempts should be made to include the follow structural elements suitably situated to 
emulate natural patterns and afford them protection from logging damage. 
 
1.  Logs 

• all unmerchantable logs should be retained 
• priority is given to intact logs and large pieces (>10m long and/or large diameter) 
• locate in or alongside a clump, in direction of skid (to avoid damage to log) 
• if the clump contains live trees, lay unmerchantable snags/stub tops alongside 

clump, not in it (to avoid damage to live trees) 
• unmerchantable snags/stub tops should be layered (jackstrawed) to maintain space 

between them 
 
2.  Live trees 

• priority is given to larger windfirm trees, and to trees with healthy live crowns 
• avoid damage – they will grow better.  Add logs around the outside of a clump 
• maintain in clumps where possible – they are easier to work around and may 

survive better 
 
3.  Snags/stubs 

• maintain snags if they can be certified safe, otherwise stub at a safe height 
• priority is given to tall, large-diameter, stable stubs 
• stub snags around the outside of a clump to act as “rub trees” to protect the clump 

interior from skidder damage 
• leave the stub top alongside the clump (in direction of skid) 

 

2.2.3  Site variability (CWD/snag/live tree density) 
Clump retention works best in sites that have naturally-occurring groups of downed logs, 
snags, deciduous and understory trees.  Operators can then work around existing features, 
or create new clumps, with little or no discernable increase in time spent.  Results depend 
on the amount of CWD, snags and non-commercial trees present prior to harvest, and on 
the degree of effort invested by the machine operators.  Typical distance between clumps 
varies from about 30-100m, and clump composition can vary from two or three logs or 
log pieces with one or more stubs or non-commercial trees, to a dozen or more logs and 
30-50 live trees (Figure 3). 
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Figure 3  Retention of logs, stubs and live trees in clumps 
between machine travel paths 

In structurally simple stands, 
such as young or dry pine 
stands with few downed logs 
or understory trees, retention 
of all CWD regardless of size 
is of increased importance.  
Retention clumps will likely 
be reduced both in size and 
number, and damage to 
scattered logs may be reduced 
by keeping them parallel to 
but outside the most heavily 
used machine travel paths.  
Consideration may be given t
maintaining low-quality wo
on site (through the Site Plan 
and Timber Sale Licence 
documents) as these sites may 
otherwise become almost d
advantageous to leave tops (at least 10cm diameter) aside from the debris trails as these 
will serve some functions of CWD despite their small size. 
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Figure 4  “strip” harvesting in a structurally complex 
stand

o 
od 

evoid of CWD.  Where process-at-stump is used, it may be 

 structurally complex stands, where CWD, snags and understory trees are abundant, the 

uch as 
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 may be noted that processing at 
 

 

ntion 

In
converse problem has occurred, where machine operators cannot maintain the existing 
structure while still leaving themselves room to manoeuvre.  To avoid spending large 
amounts of time working around frequent clumps, one solution has been to use a strip-
harvesting pattern, where the 
feller-buncher makes parallel 
entries into the stand being 
harvested, maintaining as m
possible of the CWD, snags and 
non-commercial trees that occur i
the areas between entry routes at 
the expense of the structure 
occurring on the travel paths
(Figure 4). 
 
It
the stump tends to favour retention
in strips, between machine travel 
paths.  The location of travel paths
should be adapted to take 
advantage of clumped rete
features. 
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Figure 5  If unmerchantable logs are inadvertently 
brought to a roadside or landing, they should be 
returned to the block, not included in a burn pile. 

.3 Harvesting Systems 
in the Prince George Business Area are whole-tree 
rapple skidder, and process-at-stump using a 

.3.1 Whole-tree harvesting with a grapple skidder 
er and placed in piles 
 each pile to the 

d with other logging debris. 

 not merchantable, and accepting that some mistakes will 

•  
 from regular debris piles.  These pieces can then be 

 
 
Note th
re best used concurrently – 

t 
 

 
urn 

Harvesting techniques in common use 
harvesting using a feller-buncher and g
feller-buncher, processor and forwarder.  Cable logging has also been used, mainly on 
steep slopes.  Different harvesting systems can present different opportunities and 
challenges to the implementation of clump retention. 
 

2
In general, whole trees are mechanically felled with a feller-bunch
(“bunches” or “drags”) for skidding.  A grapple skidder then drags
landing or roadside for processing and loading for transport to the mill.  This harvesting 
technique presents two major challenges: 

1.  that unmerchantable or low-quality wood is often yarded to the roadside or landing 
unnecessarily, and is subsequently burne

Recommendations include: 
• instructing the feller-buncher operator to exclude logs from the bunches if he is 

“fairly sure” they are
occur.  In three operational trials of this technique (Lloyd 2005), some 
merchantable wood did remain on site after harvest, but the volume was below 
waste benchmarks.   
instructing the roadside processor to place logs and large pieces that prove to be
unmerchantable aside
returned to the block, 
either by the skidder or 
afterwards by the 
roadside cleanup crew.  

at these two strategies 
a
CWD logs are maintained in 
better condition if they are no
removed from the cutblock in
the first place (they are usually 
relatively fragile), but if they 
are inadvertently brought in, 
they should be returned to the
block rather than included in b
piles (Figure 5). 
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2

Figure 6   Using snags to act as “rub trees” to 
protect interior of a clump from damage 

.  that clumps of CWD and other retained structural elements (especially immature 

ee 
r to 

 wherever soil conditions permit, as dispersed 
live 

• 

r 
ke 

• he 
o 

 
 

 
 

.3.2 Process-at-stump with a forwarder 
d placed in piles 

e pile to the next, stripping the 

ay 
he 

site processing is that unmerchantable or low-quality wood can be 
ore easily identified and left on site, because the call can be made by the processor 

 
 

live trees) are frequently damaged during skidding, either because the skidder drives 
over them, or as a result of “sideswiping” by the dragged bunches of trees. 
Damage to CWD and residual trees appears to be more likely during whole-tr
harvesting than with on-site processing, because whole trees are physically bulkie
move.  Recommendations include: 

• using channelized skid paths
skidding patterns are likely to cause more widespread damage to CWD and 
trees across the cutblock.   
ensuring that retention 
clumps include 
sufficient stubs o
standing trees to ma
them easily visible to 
the skidder operator. 
leaving stubs around t
perimeter of a clump t
act as “rub trees", 
particularly to protect
live trees from skidder
damage (Figure 6). 

 
 

 

2
In general, whole trees are mechanically felled with a faller-buncher an
for on-site processing.  The processor travels from on
branches and top from each log and dropping the debris onto the trail in front of the 
machine.  The trail often becomes carpeted in branches and small pieces.  The logs m
be cut to length, and are decked on the side of the trail.  The forwarder travels along t
trails left by the processor, collecting the logs and removing them to the roadside for 
transport to the mill. 
 
The advantage of on-
m
operator who is better able to see the entire log.  He can also place logs that he considers
unmerchantable aside from the trail so that no further damage is incurred.  Remaining
challenges include: 
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1.  that there is increased machine traffic on the block (processor and forwarder 

clude: 

fic 
 

s 

act 

 
.  that mainin

 

 

.3.3 Cable harvesting systems 
e too steep for conventional ground-based 

s 
  

 the 
wn 

 

asily be 
tained on the site, as only merchantable logs need be hooked onto the cable and all 

others can be left undisturbed.   Remaining challenges include: 

instead of skidder). 
Recommendations in

• limiting machine traf
to trails as far as possible

• locating trails to avoid 
s potential clump location

(patches of immature, 
deciduous or non-
commercial trees, snag
or existing downed 
wood), although this may 
involve extra 
manoeuvring by the 
feller-buncher to extr
merchantable wood and 
leave it piled outside the 
clump for processing and 
forwarding. 

 the debris re

Figure 7  Structural retention between trails.   
Note that the piled logs at the bottom of the picture 
would have been better left with the understory trees, 
between trails. 

2 g on site may present an unacceptably high fire hazard. 
Generally, the fire hazard is a result of the fine debris (branches and twigs) rather than
CWD.  Where fire hazard abatement is necessary, recommendations include: 

• piling and burning only the fine debris left on the trails by the processor.  Intact 
logs and large pieces should be placed in the strips between trails, not placed on 
the trails with fine debris and not included in burn piles. 

2
Cable harvesting is used on slopes that ar
harvesting systems.  A cable is set up parallel to the direction of slope, and felled tree
are attached to a carriage on the cable for yarding to the roadside at the top of the slope.
Trees are generally felled by hand, as the slopes are too steep for a feller-buncher. 
 

wo major cable systems are in common use: grapple and skyline.  With grapple T
systems, both ends of the cable are mobile.  Each end is attached to a grapple, and
entire system can be moved across the block without requiring the cable to be taken do
and remounted each time it is moved.  With skyline systems, one end of the cable is 
attached to a stationary tower and the other is anchored to a suitable tree at the other end 
of the block.  Intermediate support trees may also be used.  When harvesting within reach
of the cable is completed, the cable is taken down and set up in the next location. 
 

he advantage with both systems is that unmerchantable or unwanted CWD can eT
re
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1.  with grapple systems, that the cable sweeps across the entire block at or near the 
ground, causing breakage and mortality to any residual standing stems. 
Where areas of residual trees can be identified, the cable can be taken around the area so 

f 

ller-bunchers and 

lled tree is pulled towards the cable and uphill.  Recommendations include: 

e 

 
 

.4  S
o avoid conflicting objectives, CWD management should be integrated with subsequent 

silviculture and survey activities in the cutover area.  Good communication is essential, 

overall CWD volumes, but do damage and redistribute the pieces.   
 site preparation around clumps, so that 

 

2.4 . 
 areas p) 

oval of fine fuels to debris piles may be appropriate to create plantable spots and 
 debris (>7cm diameter) is considered much less likely to 

 

that it remains undisturbed (and largely unharvested).  In general, however, retention o
clumps of live trees is unlikely to be successful with grapple systems. 

2.  with skyline systems, that residual standing stems are easily damaged during felling 
and yarding. 
Hand fallers have less control over placement of felled trees than do fe
may be unable to avoid damage to scattered understory trees.  Further damage is likely to 
occur as the fe

• managing residual trees in clumps that the faller can work around (trees should 
not fall into a clump, nor be dragged out through one).   

• identifying candidate clump areas prior to harvest, via air photo interpretation and 
confirmed during SP fieldwork.  Candidate areas would be predominantly 
understory or small trees with few large trees, and these would be identified in th
cutting authority as leave trees, contributing to the overall retention for the block.  

ite preparation, reforestation and stand tending 2
T

not only between operational staff but also with field contractors and crews – one 
machine operator who is not “in the loop” can undo a great deal of careful retention work 
by earlier crews. 

2.4.1 Mechanical site preparation 
Site preparation techniques such as disc trenching and mounding do not generally reduce 

• Clumped retention patterns facilitate
damage to the more valuable pieces within the clumps can be avoided. 

• Direct plant everywhere possible.  Structurally rich forest types affording good 
clump retention opportunities often require minimal site preparation. 

.2 Pile and burn 
 where large amounts of debris remain on site (usually after process-at-stumIn

rem
reduce fire hazard.  Coarse
ignite and carry a fire and can safely be excluded from burn piles.   

• The machine operator should be instructed to work around clumps without 
disturbing them, and to exclude all CWD logs from piles.   

• Piles should not be located within about 10m of  clumps or residual live trees,
because of the risk of fire damage.   
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• Leaving small piles unburned has value for some wildlife species, especially
piles have intact, large pieces and are located close to a timb

 if the 
er edge or riparian 

Broadc te for CWD management – even a low-
inte it
residua
 

 the SBSdk, SBSmc2 and ESSFmc have produced an adequate supply 
f plantable spots with retention clumps (Lloyd 2005).  Should the number of plantable 

spots be reduced, then it may be appropriate to modify stocking standards to meet CWD 
e:  

2.4 . 
It is t cruitment will come from surviving 
eciduous and understory trees that remain viable after harvest.  It may also be possible 

to encourage CWD recruitment from naturally-regenerated or planted stock, using 

inning 

ich 
e wildlife trees and large CWD, depending on social and 

 
 

area, although intact logs are more valuable left dispersed. 
ast burning is generally not appropria

ns y fire is likely to char the wood, limiting its ecological value, and will destroy any 
l live trees. 

2.4.3. Reforestation 
Operational trials in
o

objectives.  Options includ
• Modifying target-stocking levels.  
• Modifying the minimum allowable distance between trees.  
• Utilizing clumped planting patterns. 

 

.4 Stand tending 
 an icipated that most long-term CWD re

d

variable spacing density. 
• Areas of high stem density will probably produce small snags from self-th

30-80 years after harvest, which will contribute small pieces of CWD. 
• Areas of low stem density will likely produce comparatively large trees, wh

could provide larg
economic objectives at the end of the anticipated rotation. 
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Glossary 
Coarse woody debris (CWD) – defined as “dead woody material, in various stages of 
decomposition, located above the soil, larger than 7.5cm diameter and not self-
supporting” (“Field Guide for Describing Terrestrial Ecosystems”, MoF and MELP, 
1998).  The Forest and Range Practices Act additionally stipulates that CWD logs must 
be at least 2m long.  “Biologically effective” CWD refers to logs that have been retained 
in such a way that they can still fulfil their role in a functioning ecosystem. 
 
Fine woody debris –  woody material less than 7.5cm diameter. 
 
Jackstrawed – placed in a criss-crossed or overlapping fashion, such that logs are 
elevated off the ground.  This allows for spaces between logs, and more closely imitates 
the pattern of natural windthrow. 
 
Large organic debris (LOD) – downed logs, stumps and large branches that enter 
aquatic systems. 
 
Lifeboating – providing refugia that may help species to survive an otherwise somewhat 
hostile environment over the short term 
 
Nurse log – a larger and decomposing fallen log which acts as a germination substrate 
for tree species establishing in the understory. Such logs provide moisture, nutrients and 
often some degree of elevation above other potentially competing vegetation on the forest 
floor. 
 
Retention clump – a small (usually about 10 x 20m) aggregation of structural elements 
retained after forest harvesting 
 
Rub tree – a tree or stub whose position next to the skid trail will protect residual trees 
behind it from damage.  Also called a “bumper tree”. 
 
Stand dynamics – the study of changes in forest stand structure over time, including 
stand behaviour during and after disturbances. 
 
Stand structure – the distribution of trees in a stand, which can be described by species, 
vertical or horizontal spatial patterns, size of trees or tree parts, age, or a combination of 
these. 
 
Structural retention – retention of elements of stand structure (large and small trees, 
snags, CWD) during forest harvesting 
 
Stub – the stump of a tree or snag cut at approximately 3-5m above ground level. 
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Appendix I 

Review of selected CWD guidelines and practices in B.C. 
 
This review is limited to guidelines and practices from B.C. that are relevant to the Prince 
George Business Area,  Documents that limit their focus to the current FRPA minimum 
(4 logs/ha >7.5cm diameter and >2m long) have not been included. 
 

MoF Forest Practices Branch – current CWD policy 
This document outlines the legal and administrative requirements for CWD management, 
as incorporated into the Forest Development Plans and any dependent site plans and 
silviculture prescriptions.  It provides recommendations for field practices, but states that 
these are general in nature due to a limited knowledge base concerning the ecological 
functions of CWD.  It also states that utilization requirements take precedence over CWD 
requirements, so that the intent of the document is therefore to maximise the ecological 
value of the retained CWD without increasing costs.  The document stresses the need for 
educating field operations personnel as to the value of CWD and possible options for 
retaining it. 
 
Principles for CWD management include minimizing the amount of CWD in burn piles; 
maintaining a range of diameter and decay classes while emphasizing the greater 
usefulness of large pieces; and managing CWD in conjunction with other stand-level 
reserves and activities.   
 
Applicability to Prince George Business Area: 
The legal and administrative framework for CWD management is a necessary part of any 
CWD strategy, and operates at the FDP/SP level.  Most field practices outlined have been 
incorporated into this BMPs document,  except for those primarily applicable to the Coast 
and those which have been superseded by later experience. 
 
Reference: 
The policy document is posted on-line at 
www.for.gov.bc.ca/hfp/values/wildlife/WLT/cwd-policy-01.htm
 
 

Morice-Lakes IFPA 
The CWD management strategy adopted by the Morice-Lakes IFPA involves maintaining 
unmerchantable logs, together with stubs, non-commercial and deciduous trees and 
immature understory trees, in clumps across the cutover area.  This is intended to address 
concerns with CWD volume, piece size and distribution immediately after harvest, as 
well as short and long term CWD recruitment.  Clumps are recommended as a means of 
avoiding machine damage, accommodating operational issues such as machine 
limitations and silviculture concerns, and maximizing the value of retained structural 
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elements to wildlife.  Recommendations are provided concerning the horizontal and 
vertical arrangement of retained logs and other elements to maximize biological 
effectiveness.   
 
Applicability to Prince George Business Area: 
This strategy has been subject to field trials in biogeoclimatic zones similar to those 
occurring in the Prince George Business Area, and it forms the basis of the Best 
Management Practices described in this document.  The harvesting methods used were 
limited to whole-tree harvesting, using a feller-buncher and a grapple skidder, with 
roadside processing.  While the principles involved are most likely transferable to other 
harvesting methods, these should be field tested for operational feasibility 
 
Reference: 
Lloyd, R.  2005.  Results of operational trials to manage CWD in the Northern Interior.  
Morice-Lakes IFPA rep. 551.02  27pp. www.moricelakes-
ifpa.com/publications/index.html  

 

Canfor-Prince George 2006 
A recent literature review with interim recommendations was commissioned by Canfor in 
Prince George.  The review concludes that the main impacts of forest management on 
CWD are a reduction in piece size and length, redistribution of remaining pieces, and 
reduction of short and long term recruitment due to removal of live trees.  Pending the 
results of local studies, the document recommends that management practices developed 
for the Morice-Lakes IFPA (referenced above) be operationally tested on Canfor’s Prince 
George operating area. 
 
Applicability to Prince George Business Area: 
This review is specific to the Prince George area. 
 
Reference: 
Timberline Forest Inventory Consultants Ltd.  2006.  A review of literature and data, and 
recommended practices relevant to management of coarse woody debris in the Prince 
George Timber Supply Area.  Unpubl. rep. prepared for Canfor Prince George.  14pp. 
 
 

MWLAP Silviculture guidelines and practices for key habitat 
objectives 
A report was prepared by Manning, Cooper and Associates for MWLAP, recommending 
silviculture guidelines and practices for 10 “key habitat objectives”, of which CWD was 
the first listed.  Recommendations include retaining variable amounts of CWD after 
harvest, in a variety of piece sizes and decay classes, and maintaining its natural 
horizontal and vertical distribution (i.e. clumped and layered).  Stand tending 
recommendations include accommodating existing CWD accumulations, and aim to 
facilitate CWD recruitment by encouraging the development of unspaced areas where 
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self-thinning will occur, and widely spaced areas where large individual trees can 
develop from planted stock by the end of the rotation.  These recommendations have 
been incorporated into the recommended BMPs. 
 
A major difference between this document and our recommended BMPs is that MCA 
state that the guidelines should be applied only to areas where the management objectives 
specifically include the “key habitat objective”.  While this is logical for habitat 
considerations such as ungulate winter range and grizzly bear foraging areas, which are 
quite specific in extent, we feel that it is not appropriate for a broad scale habitat 
objective such as CWD and stand structural retention, for which we consider that BMPs 
should be applied across the harvested landscape. 
 
Applicability to Prince George Business Area: 
The recommendations presented are general in nature and, as such, do apply to the Prince 
George Business Area, however there is little specific information as to how the 
recommendations are to be implemented.   
 
Reference: 
Manning, Cooper and Associates.  2004.  Silviculture guidelines and practices for 
maintaining or recruiting key habitat objectives.  Rep. prepared for BC Min. Water, Land 
and Air Protection, Biodiversity Branch, Victoria. B.C.  120pp. 
 

Coastal CWD pilot project 
A field trial was undertaken in the north part of Vancouver Island to assess the feasibility 
of using modified bucking and yarding techniques to maximize post-harvest CWD.  The 
intent was to mark wood that was unmerchantable or of low value so that it could be left 
on site, and to buck partly merchantable logs on site so as to produce logs of the highest 
possible commercial value while leaving unmerchantable or low value pieces on site.  At 
present, no results of this trial are available. 
 
Applicability to Prince George Business Area: 
This approach is probably appropriate on sites where individual trees are large, few in 
number and relatively valuable, such that the additional time spent marking specific 
pieces and identifying part logs to be left is cost-effective in terms of the volume and size 
of the pieces remaining.  In most parts of the Prince George Business Area, this is not the 
case – individual trees are abundant but relatively small, and the cost of identifying and 
marking specific pieces would be prohibitively high.  In some areas (e.g. possibly some 
ICH sites in the Headwaters District) this approach may be worth further investigation. 
 
Reference: 
Davis, G. and A. Nemec.  2002.  An operational trial to evaluate the effectiveness of 
using modified bucking/yarding practices in Coastal old-growth stands to maximize 
CWD levels in the setting:  Establishment report.  Prepared for the CWD Working 
Group.  Research section, Vancouver F.R., B.C. MoF, Nanaimo B.C.  Technical report 
TR-017.  64pp 
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General 
Most of the reviewed literature concentrates on maintaining or recruiting CWD at the 
time of harvest.  Some documents note the need for snags, stubs or wildlife trees, that 
could contribute to short-term CWD recruitment, but most limit long-term recruitment to 
the availability of snags and large live trees in reserve areas.  As reserve areas occupy a 
relatively small proportion of the harvested landscape, this appears to be a major 
shortcoming of most existing guidelines. 
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