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Abstract 
During May and June 1998, a series of fires in central Alberta had covered more than 370 000 ha of forest land. To 
minimize the volume losses associated with the fires, forest companies in the region and the Alberta Land and Forest 
Service were anxious to salvage as much burned timber as possible. To provide information on the salvaging, 
sawmilling and pulping of burned wood, the Forest Engineering Research Institute of Canada (FERic) organized a 
workshop for companies and contractors affected by salvage operations. Nearly 200 people attended the workshop 
that was held in Whitecourt, Alberta on June 18th. The focus of the presentations was on the harvesting, sawmilling 
and pulping (including kraft, BCTMP and newsprint) of burned conifer and deciduous timber. However, other 
presentations included a brief review of the effect of fire damage on wood properties, composting wood residues 
and information on ring, rosser-head and flail debarkers. FERIC also presented information from studies it has 
undertaken on utilizing burned wood. These Proceedings summarize the presentations and the discussion during 
this workshop. 
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Executive Summary 

Background 
During May and June 1998, a series of forest fires in central Alberta had covered more than 370 000 ha of forest 
land. To minimize the volume losses associated with the fires, forest companies in the region and the Alberta Land 
and Forest Service were anxious to salvage as much burned timber as possible. To provide information on the 
salvaging, sawmilling and pulping of burned wood, the Forest Engineering Research Institute of Canada (feric) 
organized a workshop for companies and contractors affected by salvage operations. Nearly 200 people attended the 
workshop that was held in Whitecourt, Alberta on June 18th. The focus of the presentations was on the harvesting, 
sawmilling and pulping (including kraft, BCTMP and newsprint) burned conifer and deciduous timber. However, 
other presentations included a brief review of the effect of fire damage on wood properties, composting wood 
residues and information on ring, rosser-head and flail debarkers. FERlC also presented information from studies it 
has undertaken on utilizing burned wood. These Proceedings summarize the presentations and the discussion during 
this workshop. 

Objectives 
The objectives of the workshop were to: 

• Provide information on harvesting and processing techniques that have been used in western Canada to 
successfully salvage burned timber. 

• Provide information on the effect of fire on wood properties, and sawmilling and pulping techniques that have 
been used to produce acceptable products from burned timber. 

• Update participants on research FERIC has undertaken on debarking, chipping and pulping burned stems. 

• Provide an opportunity for equipment distributors to demonstrate their products' potential for recovering 
fibre from burned stems. 

• Provide information on techniques for utilizing the residue associated with sawmills. 

Discussion 
Six companies (High Level Forest Products Ltd., Alberta-Pacific Forest Industries Inc., Clear Water Forest Products 
Ltd., Carrier Lumber Ltd., Fibreco Slocan Forest Products Ltd., Nicholson Manufacturing Ltd., and Peace River 
Pulp), representatives from two research organizations (Forintek Canada Corp., Vancouver, British Columbia and 
FERIC, Vancouver, British Columbia), several equipment distributors, and an environmental consultant summarized 
their experiences handling burned timber. 

Presentations focussed on: the impacts of fire on wood quality; the planning, harvesting and processing strategies to 
minimize charcoal defects on logs and the impact of the fire salvage harvesting on costs; the sawing of burned tim-
ber; the implications of using burned chips in the kraft, newsprint and BCTMP pulping processes; research FERIC 
has undertaken related to debarking and chipping burned stems; and the potential for composting to reduce wood 
residues. Several equipment distributors also presented information on debarkers and portable sawmills. 

Representatives of Alberta Environmental Protection Land and Forest Service also used the workshop to update 
participants on the strategic issues related to planning for the salvage operations. 
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Introduction and Welcome 



Introduction 

Tony Sauder 
Forest Engineering Research Institute of Canada, Western Division, Vancouver, BC 

D u r i n g M a y and June 1998, a series of forest fires in central Alber ta had 
covered more than 370 000 ha of forest land. To minimize the volume losses 
associated with the fires, forest companies in the region and the Alberta Land 
and Forest Service were anxious to salvage as much burned timber as possible. 
To provide information on the salvaging, sawmilling and pulping of burned 
wood, the Forest Engineering Research Institute of Canada (FERIC) organized 
a workshop for companies and contractors affected by salvage operations. Nearly 
200 people attended the workshop that was held in Whitecourt, Alberta on June 
18"'. The focus of the presentations was on the harvesting, sawmilling and pulping 
(including kraft, C T M P and newsprint) burned coniferous and deciduous 
timber. However, other presentations included a br ief review of the effect 
of fire damage on wood properties, composting wood residues and information 
on ring, rosser-head and flail debarkers. FERIC also presented information from 
studies it has undertaken on utilizing burned wood. 

The workshop was sponsored by Alberta Environmental Protection L a n d and 
Forest Service and hosted by Mil lar Western Forest Industries Ltd . The objectives 
of the workshop were to: 

• Provide information on harvesting and processing techniques that have 
been used in western Canada to successfully salvage burned timber. 

• Provide information on the effect of fire on wood properties, and 
sawmilling and pulping techniques that have been used to produce 
acceptable products from burned timber. 

• Update participants on research FERIC has undertaken on debarking, 
chipping and pulping burned stems. 

• Provide an opportunity for equipment distributors to demonstrate tlieir 
products' potential for recovering fibre from burned stems. 

• Provide information on techniques for utilizing the residue associated with 
sawmills. 

• The following notes summarize the presentations made at the workshop 
and the ensuing discussions. A list of participants is located in Appendix 
I. Appendix II contains abstracts of references related to salvaging burned 
timber that FERIC has on file; these are available on request. 



Welcome to the Workshop 

O n M a y 3,1998 Whitecourt celebrated being Alberta's provincial forestry 
capital and National Forest Week by holding a barbecue at the provincial 
building. As tlie day progressed events began to unfold. First, several fires around 
Fox Greek started to threaten the town. Next, Edson reported a fire that posed 
a potential threat to tlie gas plant and town. Later, tlie county called for help 
to support firefighters around Sangudo. Then , the duty officer at the dispatch 
office opened the blinds and noticed a column of smoke across tlie highway: a fire 
on the outskirts of Whitecourt. Things went pretty much downhill from there. 

O n the afternoon of M a y 4, 1998 the Virginia Hil ls fire began to spread and 
by 3:00 a.m. the next morning it had covered 125 000 hectares. About 2:00 
a.m., on the morning of M a y 5, 1998 a decision was made to evacuate the 
town of Swan Hil ls . The residents returned within days but were evacuated 
again later in the week. It has been an active period in the region, Whitecourt 
has never seen anything like it before and hopefully never will again. 

The Globe and M a i l ran an article tliat brings our fire problem into perspective. 
The recent heading was: " B . C . Courts stop logging in B . C . " The article 
discussed logging and treaty issues in B . C . that have been going on for some 
time. T h e court issue is best summed up i n the statement by band members 
who say they want to stop logging until archaeologists can determine i f any of 
the cedar trees in a stand have been "culturally modified." It would appear 
some problems may be insurmountable, but compared to issues like this maybe 
our fire problem isn't one of them. Wl i i l e some of our burned trees may have 
been ecologically modified, they weren't "culturally modified." 

The Alberta Advantage is the collective wil l of government and industry to 
jointly solve problems like the salvage of the Virginia Hi l l s fire and to support 
the communities i n the area dependent on the t imber industry. T h e fire 
campaign was a tremendous success. To put 1200 people on the fire fine 
and come away without a fatality after a month of fighting fire is a huge 
accomplishment. We now need to apply the same energy to the salvage of 
timber. Deal ing with burned forests is an emergency situation, and FERIC 
reacted very well in a short period of time by holding a workshop under tight 
timelines. T h e industry has also cooperated by collectively bringing its wisdom 
to the workshop. People with experience and expertise at this workshop vrill 
hopefully help to solve the burned wood problem. 

O n behalf of M i l l a r Western Forest Products, I welcome each of you to 
Wlii tecourt for this important workshop. 

Approximately 3 000 000 m^ of mostly pine conifer timber have substantial 
fire damage in our F M A and quota areas as a result of the Virg in ia Hi l l s fire. 
We feel quite confident that we can salvage 2 mill ion m^ of this volume. This 
would amount to well over two years production in our Whitecourt savvrnill 
alone. However, through a combination of lumber salvage in the bush and 
running this timber in our Wliitecourt and Boyle lumber facilities we plan on 
processing this volume in well under a year and a half O u r biggest challenge 
is to recover useable chips for our C T M P mil l and to help Alberta Newsprint 
Company (ANC) with whom we have a log-chip agreement. 

Jerry Sunderland 

Alberta Environmental 
Protection Land and Forest 
Service, Whitecourt, AB 

Richard Clark 

Millar Western Forest Products 
Ltd., Whitecourt, AB 



Charcoal in fly ash form or embedded in the wood presents a real concern for 
the integrity of our final pulp product in meeting our customer's demands. To 
meet the challenge, we at M i l l a r have formed a task force including our people 
from the pulp and sawmill operations, woodlands, and pulp and lumber 
marketing group. We are also working closely wdth the Alberta Forest Service, 
our neighbours A N C , West Fraser and Mostowich Lumber Ltd. We are optimistic 
that we can meet our objectives of maximizing lumber and chips from the burned 
timber. We hope this workshop wi l l add further insights in meeting this 
challenge. 

Have a great workshop and thank you. 

Gary Smith, Technical Director Thank you for the opportunity to speak to you regarding Alberta Newsprint 
Company's (ANC's) perspective on burned wood utilization. 

Alberta Newsprint Company, 
Whitecourt, AB j i m M c C a m m o n , the chief forester at A N C , received a phone cal l from a 

newspaper reporter who asked h i m whether bu rned wood presented a 
problem to the forest industry. J i m asked the reporter i f there was any problem 
in using newspaper that might be a little dark and have carbon dark spots as 
contamination. The reporter was shocked at the question. H e thought for a 
moment and said, "Yeah, we don't want that". J i m said, "Yes, I guess we have a 
problem then." 

Different pulping processes wil l be discussed today by some of the speakers at 
this workshop. The kraft process subjects chips to caustic chemicals (cooking in 
a digester). This dissolves away the lignin with approximately a 50 percent yield, 
saving only the cellulose. In C T M P (chemithermo-mechanical pulp) the chips 
receive a milder chemical treatment (typically alkaline peroxide) with the 
process yield being 80-85 percent. The chips are passed between refiner plates 
to generate the pulp slurry. In T M P (tiiermo-mechanical pulp) the chips are 
steamed and passed between refiner plates. The yield for T M P is approximately 
92%. Each pulping process has certain capabilities for managing swings in the 
feed wood chip stream. 

A N C ' s concerns include chip moisture content which impacts final pulp 
strength and pulp brightness. Seasonal experiences already show strength and 
brightness influences. The moisture content of chips produced from timber 
salvaged within the first year of the burn wdll be greater than those from trees 
left standing for longer periods of time. A n additional concern is with the 
carbon content of wood which impacts raw and bleached brightaess and sheet 
cleanliness. 

Research is ongoing to achieve better usage of burned wood. A N C , M i l l a r 
Western Forest Products L td . and Slave Lake Pulp Corporation are cooperating 
with Alberta Research Counci l (ARC) in evaluating test methodologies to judge 
chip moisture content quickly. Initial moisture work was done by FERIC. A R C 
is also examining optical methods to test for carbon content using image analysis. 
We hope to be able to distinguish between carbon, bark, and even blue stain. 
Initial runs with Blue Ridge Lumber L t d . material are evaluating optical and 
strength properties. A N C is planning to conduct large scale trials in the near 
future to examine the potential for using part of the burned wood. 



A N C does have certain constraints: 

• A N C lias no kraft reinforcing fibre to increase sheet strength. The kraft 
system was removed in order to allow the use of de-inked recycle fibres. 

• A N C has no peroxide bleach system and its Sodium Hydrosulfite system 
has minimal horsepower to offset low chip brightaess (summer months witii 
blue stain are already tough to deal with). 

• A N C has a fairly low water consumption per tonne - no washing. 

• A N C has minimal impregnation or chemical treatments for chip quality 
enhancement. 

• A N C ' s customers have frequently been on the high end of printing needs 
i.e. heat set roto high colour printing work. The awards A N C has won for 
print quality places high demands on us for this market niche. 

We wi l l work cooperatively with the local sawmills to see i f the following 
equipment and process modifications to the sawmills will allow A N C to utilize 
some of the wood chips derived from burned timber: 

• additional debarking 

• speed adjustments to throughput 

• log sorting 

• camera measurements 

• additional diversion gates 

• spraying of logs to a id moisture content and knock down carbon 
contamination. 

A N C cannot utilize any fibre which wil l threaten the quality of newsprint for 
our customers. A N C wil l continue to work with sawmills to determine which 
portion of the woodstream we can utilize. 

Thank you for the opportunity to speak. 

Murray Summers, Chief 
Forester 

Blue Ridge Lumber Ltd., 
Whitecourt, AB 

During the first week of May, 1998 fires burned across 121 000 ha of West Fraser 
M i l l s ' Whitecourt F M A and 50 000 ha of its Slave Lake F M A . Other areas 
were also burned in our W-2 , W-6 and S-2 Quota area. O u r woodlands and 
manufacturing team are now faced with the task of assessing these fires and 
determining the volume of timber from each fire that can be utilized in the 
manufacture of products that wil l meet quality standards. Blue Ridge Lumber 
L t d . initially estimated a loss of 4 000 000 m^ of timber from the Virg in ia 
Hil ls fire. This has since been netted down to 3 000 000 m^; about 1 000 000 m^ 
is either small diameter timber deleted from our current estimate or root 
scorched timber which wi l l be deferred for further assessment and may be 
harvested later. 

O f the 3 000 000 m^ Blue R idge plans to salvage from the fire, we wi l l 
utilize approximately 2 000 000 m^ and contract out or trade the remaining 



1 000 000 m^. Blue Ridge has already entered into discussions with other 
companies interested in salvaging timber from the fire in exchange for other 
timber to be harvested at a future date. 

Slave Lake Pulp plans on harvesting about 550 000 m^ of aspen from the Mitsue 
Lake fire. This timber will be used in our Slave Lake pulp mi l l . 

As Gary Smith mentioned earlier, on June 6, 1998, Blue Ridge conducted a small 
test producing chips from timber salvaged from the Virginia Hil ls fire for both 
the company and our chip customers to examine. It may not have been a fair 
test since no improvements were made to the existing processes and equipment 
whicli could produce better chips was not tested. The purpose was to test existing 
equipment only and to give us some indication of what further equipment or 
equipment modifications may be necessary. The initial results of chips tested by 
the Alberta Research Counci l look promising. We are confident that with the 
appropriate modifications to our debarking and screening processes that we can 
produce quality chips suitable for the manufacture of both medium density 
fibreboard and pulp. We are encouraged that pulp mills are at least willing to 
look at the opportunity to utilize cliips produced from fire killed salvage operations. 

Blue Ridge Lumber and Slave Lake Pulp are committed to the utilization of 
fire killed timber and to the production of quality products: lumber, chips and 
medium density fibre board. W i t h such a large volume of burned timber 
available cooperation is needed to ensure it is utilized as effectively as possible. 
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The Effects of Fire on Wood Properties 

Ron Nielson 
Forintek Canada Corp., Western Laboratory, Vancouver, BC 

Introduction Literature is available on timber killed by fire and by other causes such as insect 
attack. Forintek, its predecessor Western Forest Products L a b , and other 
organizations have studied burned wood. Fire has both direct and indirect 
effects on wood properties. The immediate impacts on wood wil l be discussed 
as well as implications for salvage and lumber production. 

Direct Effects of Fire on Wood The direct effects of fire, other than possible burned or charred wood, are fairly 
minimal. Usually, wood is charred in locations where bark is absent on the stem, 
for example, cat faces. Trees that were already dead or dried out are good fuel 
and burn easily. The high moisture content in live stems plus the insulating 
characteristics of the bark are sufficient to protect the wood against any 
immediate direct effects of the fire. 

Study results indicate fire has little to no direct effects on the strength of wood. 
A reference in the W o o d Handbook, which is produced by the U S Forest 
Products L a b , shows a curve of the impact of temperature on strength 
properties of wood over time. In the short term, high temperatures have very 
minimal impacts on the strength properties of wood, but over longer periods of 
time the effects increase. This is reflected in building codes. If you're installing 
forced air heating in a house, for example, the ducts have to be a certain distance 
from the floor joists because long term heating can reduce their strength. 

Indirect Effects of Fire on The indirect effects of fire kill are much larger than the direct effects, and are 
Wood similar to what happens i f the trees are killed by other means, such as mountain 

pine beetle. After iDcing killed by a fire the trees dry out, and i f left standing take 
roughly one year to reach the fibre saturation point. Typically in a standing tree, 
the heartwood has a lower moisture content than the sapwood; sapwood might 
have greater than 100% moisture content while heartwood has about 4 5 % 
moisture content, depending on the species and time of year. A t the fibre 
saturation point there is no water left within the cells; moisture is left only in 
the cell walls. The fibre saturation point is critical when dealing with lumber 
because below that moisture content level the wood will shrink, and as it shrinks 
it will begin to check and split. By the end of the first year after the fire, stems 
begin to split and check. This may even start before that time because of drying 
at the surface. Wi t i i in the first year of the fire, its effects on the lumber recovery 
factor and product value aren't very significant which is important to lumber 
producers in terms of salvage options and salvage time. Dimension lumber 
operations won't be greatiy affected in the first year after a fire but those making 
higher value products may be. The second summer after the fire is when the 
damage in the sawmill increases in terms of lower lumber recovery factors and 
lower grade yield on the product. By the end of the second or third year you 
can have lumber value losses (with a combination of lumber recovery and grade) 
of as much as 25 or 30% depending on the fire severity and species. A number 
of studies have shown the extent of degrade. 

For sawmills an important indirect effect is the moisture content of the wood and 
how that affects drying operations. Obviously i f the wood is drier to begin with. 



shorter drying schedules can be used. M i x i n g of green and fire killed trees can 
occur, depending on the severity and conditions of tlie fire, which affects drying 
operations in tlie sawmill. I f there is a mixture of d iy and green wood, it can't be 
adequately dried together. Either the already dead and dried wood wil l be 
overdried or tlie green wood will be underdried. If the dead stems are separated 
from the live stems, separate kiln charges witli stems of similar moisture content 
(eidier of low moisture content or normal) can be used. In the sawmill, moistore 
content sorting of material before it gets to tlie kiln allows adjustments to be made 
to the kiln charges based on the material's moismre content. 

Storage of Fire Killed Wood Some of the available literature deals with the subject of how to properly store 
fire killed wood. Studies on tliis topic have been done in Australia, for example. 
A t some fires in one region of Australia, they salvaged everything within the 
first year of the burn and put the logs into storage in two different ways. One 
way was to store the logs in a nearby lake (Lake Bonnie) that was shallow and 
where vehicles could drive in . This kept the logs' moisture content up and 
reduced their rate of deterioration. The other technique was water sprinkling 
of the logs in log decks. T h e effect of water sprinkling is to keep moisture 
content up and temperature down, which discourages fungal blue stain from 
entering the logs and also insect attack. Those measures have been taken in 
other places and their suitability depends on the local situation. To avoid 
getting into a quagmire, well drained sites are required for log sprinklers. 
Accessible lakes may be useful for storing logs for a short period of time. 

Questions Q. C a n you sprinkle log storage decks intermittently and i f so how 
m u c h time is needed? 

A . Ron : Yes, you can sprinkle intermittently. Most people do that when they 
sprinkle. I 'm not sure how much time is enough as this is somewhat site-
specific and depends on the local climatic conditions. You should probably 
sprinkle for a significant part of the day, a minimum of three or four hours 
several times a day to begin with. This should be monitored and increased 
i f needed. The logs on the top of the pile are going to have a more rapid 
rate of deterioration than those further below where the rate of drying is 
going to be slower. T h e higher the piles the better because the logs down 
below will be better insulated. 

Alex Sinclair (FERIC): FERIC conducted a literature survey and it had 
some very specific information in the abstracts on how much sprinkling of 
log storage decks people in Australia and Europe have done. They recorded 
how many litres per hectare per hour of water diey put on the decks to prevent 
checking and stain. T h e literature survey and the abstracts are presented 
in Appendix II. 

Q, Are there any studies or literature on whether you should leave 
burned dead trees standing or whether you should get them into 
decks as fast as possible and what are the implications of either 
option? I would assume that we should get it in the decks as 
quick as we can and does that give you some extended period 
for storage or for reducing the moisture? 

A . Certainly, it is better to salvage logs and store them in decks as quickly as 
possible. The drying rate is going to be a lot faster in standing dead stems 
than it is in a log pile. Storing the logs in decks will reduce the rate of drying 
so the log's moisture content will remain higher. It is best i f you can store 



the logs within the first six months, for example, storing the burned timber 
from this spring's fires in log decks by this winter. 

Q. If you ice down a log deck would it inhibit drying? 
A . Yes, it wi l l . You can pack snow in the log decks to build up some ice over the 

winter and that keeps the logs cold and the moisture content up. Logs on 
the top rows of the decks may dry out fairly quickly in the spring but the 
lower levels should retain the snow and ice because of the insulating effect 
of the wood. 
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High Level Forest Products Ltd.'s Experience Harvesting Burned Coniferous Timber 

Tom Hoffman 
Woodlands Manager, High Level Forest Products Ltd., High Level, AB 

In 1995 we experienced a significant fire year in the H i g h Level area. Three 
large forest fires affected more than 153 000 ha. These fires were in our timber 
quota areas which in December 1996 were converted to a Forest Management 
Area ( F M A ) . We salvaged coniferous burned timber in the vsanter of 1995 and 
processed it in 1996. 

The original Alber ta L a n d and Forest Service (ALFS) volume estimates were 
1 125 820 m^. To get a better idea of tlie volumes and the conditions of the stands 
we surveyed over 5000 trees, put numerous transects through the burned areas 
and generated preliminary volume estimates. O u r volumes were about 14% 
lower than what the Forest Service had estimated (Table 1) because we 
eliminated stands that were either too burned or inaccessible. 

Table 1. Volume and Area Estimates From Fire 

Forest ALFS broad HLFP 
Managemenl level fire preliminary 

Unit salvage estimate estimate Area 
(FMU) (m') (ha) 

F13 87 626 70 000 3 000 
F7 816 920 674 000 125 000 
F6 22 000 
F8 221 274 199 000 25 000+ 

Total 1 125 820 965 000 153 000+ 

A t their peaks, the F M U F8 Fire involved 261 men, 12 crawler tractors and 9 
helicopters, while in F M U F7, the Margret Lake Fire was fought by 350 men, 
24 crawler tractors and 8 helicopters. 

The memo that C l i f f Henderson, Assistant Deputy Minister of the Alberta 
Dept.of Environmental Protection, distributed describing the ground rule modi-
fications for salvage of this year's fires (Table 2) show these are very similar to 
tlie ones that we negotiated with the government at the time of our fire salvage 
operations. 

We defined and explained the objectives (Table 3) to everybody from the peo-
ple doing the layout, through to the loggers and the sawmill workers. We had 
extensive discussions with our pulp mil l people in Peace River to ensure they 
clearly understood the objectives. 

As part of the planning process, we determined areas that were burned and 
assigned them to various classes. In June, as the fire was ongoing, we used Phase 
III maps and fire photos to determine the progress of the fire. Later, in J u l y / 
August, after the fires were extinguished we conducted ground surveys. In the 



Table 2. Ground Rule Modifications 

A 19/13" utilization was used on all timber burned higher than 30 cm from the point of 
germination. A tree was defined as 4.88 m in length to a 13 cm diameter top outside bark. A 
piece was defined as 3.66 m in length to a 13 cm diameter top. 

15/11 utilization standard was used only if the timber was burned less than 30 cm from point of 
germination. A tree was defined as 4.88 m in length to a 11 cm diameter top outside bark. A piece 
was defined as 3.66 m in length to a 11 cm diameter top. 

A 15-m operational buffer was used on creeks. If terrain was too steep, creek buffers were 
applied as per the ground rules and no harvesting took place in the buffers (for example, there 
was steep terrain in the Margrct Lake Fire area). 

Slash reduction zones were not required against burned areas (everything had burned). 

" 19 cm minimum butt diameter and 13 cm top diameter. 

Table 3. Objectives of the Fire Salvage 

To maximize the amount of usable timber within the fire areas while: 

Ensuring environmental protection 
Minimizing carbon content 

• for lumber recovery 
• for chip production 

Minimizing costs 
• keeping operations as conventional as possible 
• emphasizing log sorting in the bush 

fall we had true colour photography done to update our plans because we had 
already experienced a significant amount of blowdown which affected our 
logging logistics. 

Based on the preliminary classification using the maps, ground surveys and 
photography, stands were segregated according to their burn levels (Table 4). 
Blow down areas and their volumes were also determined. Table 5 presents 
estimates of volumes in each of die classes. Ground surveys provided information 
on percent burn and this was used in the discussions wdth the A L F S about dues 
relief 

Blowdovm areas were a concern for many months after the fire. From M a y 
until the time they were harvested, stands changed in blowdown content from 
the original surveys. This greatly affected harvest techniques and costs. 

As the wood was harvested, it was sorted into bum/utilization classes (Table 4). 
We used the same colours, blue, orange and green, as the seismic ribbons that 
we hang off the decks. Because we wanted to retain the integrity of the sort 
from roadside to the mi l l , each sort was kept separate according to its colour. 

From ground surveys and gross volume estimates dues relief was calculated and 
negotiated with the Alberta L a n d and Forest Service before the harvest began. 
As a result, 97% of the volume was billed at the marginal rate ($0.70/m^) while 
3% was billed at the regulation dues rate. 



Table 4. Stand and Log Sort Determination 

Black Timber burned through the bark into wood and unusable for lum-
ber and/or chip recovery. 

Blue Timber with a surface bum over 50% of the entire tree, but not into 
the sapwood; usable for lumber but poor chip recovery. 

Orange Timber with surface bum less than 50% of tree; with processing us-
able for lumber and chips. 

Green Trees that were burned less than 0.3 m from point of germination; with 
slight processing could be usable for both lumber and chips. 

Blowdown Areas These were identified close to the time of harvest and merchant-
ability was dependent upon % of blowdown and degree of bum. 

Table 5. Stand Sort Results 

Air surveys 
(%) 

Ground surveys 

(%) 

Volume estimate 
(m') 

Black (Unusable) 14 0 160 820 
Blue 16 32 308 800 
Orange 70 65 627 250 
Green 0 3 28 950 

Total 100 100 1 125 820 

When harvesting was implemented, some changes in the sorting process were 
necessary because determining b u m class was more difficult than anticipated 
(Table 6). Logging costs increased 12% to keep the sorts separate. W h e n logs 
with black exteriors were processed, their moisture content decreased because 
of high heat absorption and accelerated evaporation. 

Table 7 summarizes the actual results of the harvesting and presents the log sorts 
delivered to the mills. The green sort changed from 0.3 m from point of germi-
nation to 0.9 m from the point of germination making more volume available 
in the green sort. 

Some modifications at the scale and mil l yard were required to maintain the 
log sort. N o changes were made from normal scaling operations except that scale 
operators ensured the proper sorts were stock piled in the appropriate areas. 
Three sorts were used for decking: burned, green and processing required.. 
Additional butt'n'top cranes were required to ensure proper unloading of the 
sorts. Two dangle-head processors were hired to do the processing. They bucked 
out the burned portions on the orange timber sort and separated it from the 
green sort to maximize recovery of both lumber and chips. The orange sort was 
processed to fit into the green and blue sorts (fire-killed). H L F P processed ap-
proximately 219 827 m^ of orange timber.. 



Table 6. How the Sorting was Actually Completed 

Falling 
Two sons: burned and green. 
Only two sorts were used because il was difficult for operators to determine degree of bum 
at night. 

Skidding 
Three sorts: burned, green, and processing required. Night conditions were also a factor in 
skidding. 

Delimbing 

Three sorts: burned, green, and processing required for loading. 

Bucking 
Three sorts: burned, green, and processing required. 
A quality check was conducted to determine the success of sort classification and to assist 
in final sorting. 

Loading 
Three sorts: burned, green, and processing required. 
Final stage, maintenance of three previous sorts. 

Table 7. Logging Sort Results 

ALFS volume HLFP volume HLFP 
estimate estimate actual 

(m )̂ (m )̂ (m )̂ 

Black (unusable) 1 125 820 

HLFP 210 300 
La Crete Sawmills 58 700 
Blue 308 800 269 000 

HLFP 219 827 
La Crete Sawmills 200 000 
Small Operators 70 000 
Orange 627 250 489 827 

Green 28 950 130 554 

Total 1 125 820 965 000 889 351 

A t the mi l l , the increase in dust and airborne particulates was a concern. To 
reduce this problem, a mist applicator was installed ahead of the debarker. As 
well, airborne charcoal particulates were removed at the debarker using an 
over-head cyclone system. 

Burned wood was processed from A p r i l 17-August 2, 1996, immediately after 
log haul ended in order to minimize insect damage, drying and breakage. H L F P 
estimated a 15% loss in production. The dryness of the wood resulted in more 
breakage, up to 3-5% in the yard. Scanners treated blackened wood as blank 



which resuhed in some inaccurate sorts. L a Crete Sawmills also experienced 
losses of approximately 33% production/breakage. 

Approximately 32 000 B D T of "carbon-affected chips" were produced from 
the total production of 133 400 B D T s (about 24%). H a d we not done the sort-
ing, all 133 400 B D T s would have been subject to question as to whether or 
not there was carbon in them. As the previous speakers mentioned, carbon is a 
real deterrent to the pulping process. "Carbon-affected chips" were sent to pile 
for storage, and "green chips" were all consumed with no special handling. 

Questions Q. With the cut-to-length operation producing shorter logs, d id you 
wet the decks to prevent checking? 

A . N o , with nearly a mill ion m'' sitting in the yard, it was virtually impossible 
to set up a sprinkler system to moisten the logs. We had talked about it but 
we didn't do any treatments to prevent the cut-to-length logs from check-
ing. We tried to run the logs through the mil l as quickly as possible. A t the 
beginning of the burned wood run, our grade was about 80-85%. Towards 
the end of the run, it dropped to 60% and that was due to checking. 

Q. H o w far d id the checking go into the log? D i d you allow extra 
t r i m to alleviate that problem? Should there be some allowance? 

A . We didn't take any measurements. That's something you should negotiate 
with the government because there is about one foot of checking into the 
end of each 16 foot log. 

Q, T o m , when you were developing your A O P (Annual Operating 
Plan) for the salvage area, d id you follow the normal A O P time 
procedures or were you allowed more flexibility in planning? 

A . T h e Alberta Lands and Forest Service did give us more flexibility than nor-
mal . However, we had extra planning requirements such as the ground sur-
veys. We tried to maximize the sort and minimize the logistic problems for 
the loggers in the bush. 

Q. In dealing with the Forest Service, were you given the opportu
nity to bui ld the p lan as you went or was everything planned 
before harvest operations started? 

A . We did the planning together but it was completed before operations started 
in the bush. There were minor modifications and the Forest Service was co-
operative in making changes to the plan at the operational stage. 

Q. Was there lag time between when the fires were extinguished and 
when harvesting operations started because of access difficul
ties in the stands? 

A . Yes, in H i g h Level the ground conditions do not permit any summer har-
vest work. O u r access is on "Arctic pavement," during the winter. 



Alberta-Pacific Forest Industries Inc.'s Experience Harvesting Burned Deciduous Timber 

Dave Lloyd 
Alberta-Pacific Forest Industries Inc., Boyle, AB 

Introduction 

Alberta-Pacific Forest Industries Inc. (Alpac) F M A covers 60 000 km2 in 
northeastern Alberta. The company's harvest plan is guided by principles of 
Forest Ecosystem Management. Alpac attempts to replicate natural disturbances 
such as fire or windstorm in its harvest operations. 

In 1995, a lightning ignited fire burned over 140 000 ha in the Mar ianna Lake 
area, south of Fort M c M u r r a y . Since the company was new, it had never 
attempted salvage of burned timber before. Alpac is primarily a hardwood 
producer, and its focus was on the salvage of aspen. Training and planning 
sessions were held with contractors before salvage operations began. T h e 
training started in classrooms and continued in the bush where the following 
three categories of burn intensity were discussed: 

• L o w intensity burn; (80% of operational efforts) trees with burn less than 
1 m from ground level. 

• M e d i u m intensity burn; trees burned between 1 to 3 m from ground level. 

• H i g h intensity burn; trees burned greater than 3 m from ground level. 

Manufacturing Specifications T h e harvesting operations and mi l l team developed wood manufacturing 
specifications: 

• Reject wood with char penetration. 

• Chips must be uncontaminated (charcoal free) because it could affect the 
pulp quality and it is difficult to purge from the system. 

• Avoid birch because it is a problem to remove the charcoal on fine bark. 

• Cut above the charcoal line on tree stems. 

• Eliminate cat faces. 

• Buck out deep branch scars and hollowed rot sections. 

Reference cards (Appendix I) listing the salvage specifications were distributed 
to the operators. If they were unsure of the accepted quality they could call the 
supervisor or operations coordinator. Preparation and training were important. 
T h e manufacturing specifications and the assistance of logging contractors 
helped the company to develop a process that worked operationally. 

Harvest operations were carried out in winter so that when the logs were 
dragged across the ground, the snow cover would avoid further contamination 
by soot or charcoal. Measures were implemented to prevent contamination in 
all phases of the operation. Primary removal of burned material was at the 



feller-buncher. The operator was instructed to cut all the stems at least one metre 
above the root collar to remove any charcoal hidden by the snow. Operators, 
especially on night shift, had difficulty in determining where tlie charcoal ended 
because it could be on either side of the tree. The high stumps were cut again to 
facilitate skidding and enhance aesthetics. 

The skidders avoided bunches that had extensive charcoal contamination. The 
delimbers were in effect the final filter and probably the most accurate at 
removing defects. Both Limmit (roll stroke) and Denharco (mono-rail) delimbers 
were used, and were equally effective. The butt saw on the Denharco removed 
butt scars missed by the bunchers and reduced the work required for buckers. 
A t first there was concern that spiked infeed rollers might drive the charcoal 
into the wood so l imi t ing bars were welded between the spikes. However, 
at -35°C there was no char penetration. As the depth limiting bars broke off 
because of weld failure, tiiey were not replaced. 

A full time quality control consultant was employed to inspect the logs and 
scrutinize the operations at all phases. 

The feller-bunchers and skidders had a dirty appearance but no increase in 
maintenance other than air filter servicing. The feller buncher inner air filters 
lasted one and a half weeks, and the outer air filter was changed every two days. 
The skidders' outer air filter were changed every three days. 

The coniferous trees which were present in portions of the burned blocks were 
left as seed sources for natural regeneration. 

Approximately 75% of the standing volume was recovered in the areas with low 
intensity ground fires. T h e project was a success because of the thorough 
training, preparation, strict quality control and the commitment from the 
contractor work force. 

A trail run of 5000 m^ of aspen was attempted prior to the main salvage 
operation. Chips were sampled during the trial process with no detectable 
contaminat ion. T h e next 95 000 m^ went through with the no rma l m i l l 
processing. 

Q. What was the increase in logging cost due to double cutting the 
stems? 

A . Alpac looked at it from a production point of view and found there was 
approximately a 2 5 % reduction in productivity on the feller-bunchers and 
a 15% reduction on the productivity of the delimbers. 



A P P E N D I X I 

A L B E R T A PACIFIC F O R E S T I N D U S T R I E S INC. 
M A N U F A C T U R I N G SPECIFICATIONS F O R H A R D W O O D 

B U R N E D T I M B E R SALVAGE 

Acceptable Species: Aspen poplar, balsam poplar 

Butts: 

Rot: 

L imbs : 

Operations: 

Eliminate all charred surfaces by long butting at 
the stump. A second cut wil l be required to lower 
stump height and facilitate skidding. 

Smoke discolorat ion further up the stem is 
acceptable. 

Avoid felling stems with fire damage four metres 
or more above ground. 

A l l cat faces or excessive rot hollows where fire 
may have entered must be removed. 

B u c k off section o f stem i f fire penetrated 
interior of branch scar. 

Felling Establish backlines during daylight 
hours. Approach timber on the lee 
side to clearly see fire damage. 

Skidding Increase number of new skid trails 
to ensure wood is forwarded on 
clean snow. Pieces rejected because 
of excessive fire damage must be 
reskidded into the block to reduce 
the chance of it being loaded or 
mixed in with roadside decks. 

Delimbers Remove any defects of fire damage 
missed at the felling phase. Gut off 
char-contaminated ends and butt 
hollows wdth fire damage. Spiked 
infeed rollers must be replaced or 
modified to reduce penetration of 
charcoal into wood. 



Sawing Burned Timber 



Clear Water Forest Products Ltd.'s Experience Sawing Burned Timber and Marketing 
Chips to a Kraft Mill 

Ken Pickrell Clear Water Forest Products started commercial operations in burned wood in 
February of 1996 and wi l l have processed about 1 mi l l ion m^ of fire kil led 

Clear Water Forest Products timber by the end of 1998. The term "fire k i l l " means 80% of the tree is black 
Ltd., Meadow Lake, [from butt to top]. 
Saskatchewan 

The first problem in the sawmill was with air quality. The employees would be 
clean when they walked into the mi l l in the morning, and by the end of the shift 
they looked like they were coming out of a coal mine. Clear Water overcame 
part of the problem by installing a dust extraction system over its debarker. 
However, soot still gets into the mil l so employees use respirators and change 
the filters frequently. 

Clear Water hauls all of its logs in winter Wl i en the weather gets hot, the logs 
in the mil l yard crack and check. Clear Water doesn't spray its logs witl i water 
because it is not available. 

Some of the previous speakers have mentioned that in the first year of processing 
fire killed timber, lumber quality was similar to products from green timben 
However, lumber quality decreased in the second and the current, third, year. 
In the second year. Clear Water experienced problems in the marketplace 
because its customers did not like the appearance of its product primarily due 
to checking. Tolko Industries L td . , who markets Clear Water's lumber suggested 
that although the burned wood stud meets the N L G A criteria for standard grade, 
some of it should be put into economy grade to improve its maiketability. If the 
customer doesn't want tiie economy studs, Tolko will not be able to sell the wood, 
particularly now when the lumber market has dropped $100 /Mfbm from last 
year. Downgrad ing 10% of the product into economy reduces revenue; 
depending on the market, this could result in a loss of $20-30 M f b m . 

Clear Water's overall maintenance costs increased because carbon is very 
abrasive. The mil l has changed the debarker's bearings every four to five months. 
Problems with wear and tear developed on its H e w Saw and increased operating 
costs 10-15%. Since the company hasn't run any green wood yet, it doesn't know 
the impact of processing burned wood on productivity, but suspects a 5-10% 
reduction. 

The pulp mil l in Prince Albert didn't want Clear Water's chips because they 
were processed from fire k i l l ed t imber. However , Wayne Merce r , from 
Crestbrook, found a way to use them. Clear Water ensured there was no char-
coal in the chips, by adjusting the angle on the cutting tips, the pressure on the 
arms, and the feed speeds on the Nicholson A 5 debarker. Also , logs that 
weren't debarked properly or that had cat faces were placed on a reject belt 
that runs back through the debarker before going through the H e w Saw. 

T h e moisture content of the burned wood was very low and ranged from 
20-25%. For the past month Clea r Water has also been shipping chips to 
Canadian Forest Products L td . , Prince George. 



Wayne Mercer Yes, the chips from Clear Water Forest Products were good. 

In 1985, Crestbrook Forest Industries Ltd.'s (CFI) tenured areas had forest fires 
that burned about 3 000 000 m^. In the next two years the company sal-
vaged 1 200 000 m^ and processed it through one of its three sawmills. M o r e 
volume would have been processed had we not had an 18 week strike in 1986. 

The company spent | 2 000 000 in capital projects to utilize burned logs. Part 
of this capital was used to purchase a new teepee burner that was needed 
regardless of the change in mi l l furnish. C F I also spent money on diversion 
gates and machine centres. I f operators see burned wood coming through the 
mil l , they must have a way of getting it out of the flow on an individual log 
basis. The salvage started in December of 1985 and in March and A p r i l of 1986 
C F I installed two 21" 6 arm double ringed Brunette debarkers. Ch ip recovery 
prior to the installation of the new debarkers was about 6 0 % of the normal 
total chip volume. This increased chip recovery to about 80% after tlie debarker 
upgrade. It was necessary to pressurize the machine control centres because 
the electronics were shorting out witli the increased carbon in the air. Some 
changes were also made to the mobile equipment, handling logs in the mil l 
yard. The mil l productivity increased from 490 000 m^ to 800 000 m^ per year 
because it operated three shifts and tried to recover as much fibre as possible 
before the logs became too dry. In the process, the company created a chip 
surplus. It had been expecting to be short of chips as a result of the fires. 

C F I had a temporary increase in the A A C . It added 110 jobs in the woods and 
90 jobs in the mills to keep up with the increased volumes and the demands for 
increased sorting. We used three sorts: green, burned usable, and burned past 
chip recovery. The wood was decked where possible and sprinklers were set up 
to wet the log decks in the bush. In heavy snow areas, snow caches were used 
to keep the wood moist. 

The company is still receiving wood from those fires although only a small 
volume. In some cases people can still recover high value house logs from 
standing dead trees whose bark has fallen off. When C F I has temporary chip 
shortages it would like to be able to go back to those burned areas for pulpwood, 
but the regeneration is coming back well and harvesting could damage it. 

C F I also did some fire salvage subsequent to a fire in 1994 and it has been to 
Saskatchewan now on two occasions to purchase chips from Clear Water 
whenever the chip market would support the long distance haul. 

Prior to some very significant screening improvements at the pulp mil l , the chips 
went straight from the truck into the screen room and digester and tiiere was 
no blending of chips. Every single load of chips had to meet the 0.5% bark 
specification year round; there was no tolerance for extra bark in the winter 
when the pulp was made out of frozen logs because the pulp mil l had to meet 
customers needs. "Solution by dilution" was not an acceptable practice. Each 
load of chips could be time-lagged through the pulping process to detect 
carbon contamination. 

CFI 's pulp specification recognizes particles as small as 0.08 mm- size for dirt 
count. Microscope checks are done to identify carbon, plastic or rubber. Visual 
checks of the chip feed are made to detect carbon. If carbon is visible you don't 
want the chip material. Screen capacity is really important in sawmills. I f the 
screen size specified on the supplier's brochure is tr ipled the result would 
probably approach what is required to achieve opt imum chip qualit)' and 

Crestbrook Forest Industries 
Ltd., Cranbrook, BC 



recovery. Clear Water put in a big screen relative to the mill's size, but double 
the capacity again would be better You can't have too large a screen and it's 
not an expensive machine. 

Q, Is the end damage or t r i m loss h igh due to your aggressive 
debarking of logs? 

A . K e n : No , there was no fibre loss or damage but the logs are dry and they 
can receive a lot of beating during debarking. 

Wayne: C F I had relaxed utilization standards in the bush to allow a 5" 
diameter top. This helped to reduce tr im loss at the mil l and in the end its 
chip recovery factor and lumber recovery factor were the same or slightly 
improved from situations when normal log utilization standards are used. 
Increasing log bucking lengths by 2"-4" can help mitigate losses to end-
checking. 

Q, D i d Saskatchewan Occupational Health and Safety (OH&S) test 
the air quality in the mill? 

A . K e n : Yes, and the air met the standards because the employees received 
dust masks, but O H & S encouraged Clear Water to improve the air quality. 

Q. You mentioned the moisture content of the chips is about 20-25%. 
How does that affect the pulp mill? 

A . Wayne: Operations in the pulp mil l d id not change because of dry wood. 
D r y wood from our whole log chipper and Clear Water has an oven dry 
content of 75-85% (15-25% moisture content) and the pulp mi l l has no 
problem with the dry chips. Skookumchuck does have good pre-steaming 
and also injects steam into the chip bin. Regaining moisture content when 
mixed wdth green chips in the stockpile is probably a minor factor. W h e n 
dry chips are screened they do not flow well over chip screens which is one 
more reason to increase screening capacity. The mills look for 5% fines or 
less to keep very small carbon particles out of die chip flow. 

K e n (Summary Remark): Yes, you can produce quality lumber products 
and chip products by processing fire killed timber. 



Carrier Lumber Ltd.'s Experience Salvaging Burned Timber 

Bill Kordyban, Jr. 
Carrier Lumber Ltd., Prince George, BC 

Carrier Lumber L t d . has been salvaging burned timber for the past 16 years. 
In 1982, the company set up a mobile sawmill in the Houston, B . C . area and 
harvested 300 000-400 000 m^ of burned timber from the Swiss fire. Carrier's 
latest operations have been in Alberta and Saskatchewan to deal with 1995 fires 
south of Fort McMurray , and nortii of Prince Albert. In total, die company 
has milled over 1 000 000 m^ from the 1995 fires. 

Because tiiere is a drop in recovery as the burned wood checks, decking the 
wood immediately and keeping it moist and cold is probably the best preservation 
method. Insect damage is also a consideration as wood borers may get into the 
wood. Carrier has seen a lowering of recovery and grade as time since the burn 
increases. 

Ca i r i e r harvests and manufactures trees that others often call unusable: this 
includes trees burned all the way up the bole of the tree witli black and scorched 
wood. Too much effort has been made by the rest of the industry in trying to 
sort out the green and not enough in harvesting and manufacturing true fire 
ki l l . 

The sawmills Carrier uses are modular in nature, and can be moved from site 
to site. It is Carrier's policy to hire locally. Carrier produces chips in its modular 
mills. Typically the pulp mills don't want these chips so they are burned on 
site. 

The biggest problem for Carr ier is with how salvage timber is being allocated. 
Carrier would like to find ways for companies with modular mills to work in 
partnership with existing quota holders. Perhaps a change in the regulations is 
needed to influence co-operation. Carrier can assist otiiers who have short term 
burned wood salvage situations, for mutual benefit. 

Questions Q. C a n you elaborate on insect damage during the past three years 
of processing burned wood? 

A . W i t i i early spring fires the sawyer beetles may dri l l pencil sized holes into 
the wood to overwinter and then dril l a hole when they come out in beetle 
form. Some areas are attacked more than others. For stud production, it 
isn't a very critical issue but nevertheless it is a consideration for quality of 
product. 

Q, What is your experience in processing black spruce compared 
to other species? 

A . Given the choice of processing black spruce or jack pine, black spruce is 
probably preferable. There's a little more checking in black spruce but it is 
generally straighter than jack pine. Although it is not typically as large in 
diameter as jack pine, you can still make good lumber out of it. 



Q. D i d the pulp mills run any trials with Carr ier ' s chips and did 
they reject them on the basis of those trials? 

A . N o . When Carrier has, in the past, offered chips to pulp mills from burned 
sources, there has been no interest in taking those chips. 

Q. What was the bark content of those chips? 
A . The chips produced from Carrier's modular mills are probably in the top 

10% of chips produced anywhere as far as bark content goes. 

Q. Is the bark content i n those chips below 0.5%? 
A . Yes, it's below 0.5%. 



Using Flail Technology to Delimb and Debark Burned Stems 

Wayne Gilroy, Woodland Equipment Inc., Kamioops, BC and 
Bill Taylor, Peterson Pacific Corporation, Eugene, OR 

Peterson Pacific Corporation manufactures the Mode l 5200 portable debarker 
which can process marginal burned timber and allows the operator to inspect 
the logs for bark and charcoal. The machine is a multiple stem unit, and four 
to six small stems can be fed through the debarker at a time, or it can handle 
two 30" logs. The chain flail will remove burned material around catfaces. 
Because the debarker has a large capacity, it may remove more wood than 
necessaiy, but the operator can adjust the feed speed on the debarker to take 
off as much wood as is appropriate. The operator can see how much of the 
surface is being removed and he can make acljustments to satisfy the requirements 
of the mi l l . One unit is working in B . C . and others are working in Ontario and 
the U.S .A . The one at Powell River, B . C , debarks large wood for M a c M i l l a n 
Bloedel Limited. It has been working quite well, with an availability in the high 
90%. 

Several mills throughout the northwestern U S and eastern Canada have 
experience in working with burned wood. In Oregon, northern California, and 
eastern Washington, the flail chipper has been used for in-woods chipping of 
burned timber. Bi l l Taylor has a list of contact people at pulp mills drat have 
used chips from burned timber. 

Current ly the biggest operation is in the Thunder Bay area of Ontar io . A 
contractor for Bowater, formerly Avenor, has been operating two M o d e l 5000 
flail chippers since a fire in 1996. Each chipper is equipped with three flails, 
together they produce about 250 000 m^ of chips per year. T h e chips are 
processed in two newsprint mills wathin the area that have zero tolerance of 
charcoal. R a y Markl iam, the vice-president of wood supply there, has extensive 
knowledge on the in-woods chipping of burned timber. H e has agreed to 
answer any questions from mil l operators or timber suppliers. 

A main factor affecting the economics of chipping burned timber in the woods 
is the salvage stumpage price. Bowater's normal stumpage is $9.50/m^ and 
burned salvage stumpage is 50 cents. Road costs for Bowater have increased 
from $2-4/m^ of chips produced because areas that are badly burned are not 
harvested and more road must be built. The flail chain itself and its components 
have increased in price by about 40% because of the speed they're running the 
flails; that adds another 75 cents/m^ of chips produced. Bowater negotiated 
widi the Ontario Forestry Branch that green trees within the perimeter of the 
fire have the same salvage price as the burned trees because they'll be killed by 
insects in a few years. 

Like some fellows mentioned earlier, the whole process starts with the buncher; 
the operator can cut a high stump i f the lower stem is burned; this stub is a 
good place for a hawk to roost, or a spotted owl in Oregon. In the end the chips 
are cheaper to produce which helps, especially in the market today. 



Ring Debarlcers and Rosser Head Debarkers 

Lyndon Hartley 
Chimo Industries Inc., Kamioops, BC 

Chimo Industries, a wholly owned subsidiary of die Forano International Group, 
is based out of Kamioops. Ch imo has been making debarkers for many years, 
and over die last six years it has made changes to the styles and types of equipment 
available. C h i m o makes single-rotor ring debarkers and dual rotor machines. 
The company has two styles of machines: the common tri-roll feeding system 
with spike rolls, and a horizontal press roll feeding system, witli rolls on the top 
and bottom. The new debarkers have rotors that slide-out and a new style of 
debarking knives and holders are entering the market. 

Forano manufactured the Cambio debarker for 20 years or more under license, 
and has made many changes over that time. For example, it produces the 
previously mentioned Cambio systems with the tri-roll feed, and it makes a 
F-series with an airbag system and an air seal system. O n some new machines 
with air-seals, the pressures can be adjusted on the fly as can the Nicholsons 
and the V K B s . The new machines run with scanners and the pressure can 
be changed depending on the diameter of the log, etc. because six inch diameter 
logs don't require the same pressure as 16 inch logs. 

Although these forest fires are a big concern, they are certainly not the first, 
and people have tried different methods of removing bark from burned timber. 
Brunette Machine Works L t d . was among the first companies to manufacture 
machines with counter-rotation; they produce a cross-hatching effect. Some of 
these machines worked in the Cranbrook area. Counter-rotation is a good 
alternative to dual-rotor. Unfortunately each burned log is different; one log 
may require 40 pounds of pressure to remove the bark, while the next may 
only need 20 pounds and wi l l be torn apart by 40 pounds pressure. For 
counter-rotation machines, i f two rotors are close together a holding device 
between the rotors is helpful to prevent counter stresses on the log; these stresses 
will shred the log, especially i f it is dry. Some people have put in two separate 
machines or have spaced the rotors more widely to eliminate that problem. 

In the Cambio style debarkers, the rotors turn counter-clockwise while 9 5 % of 
the Nicholsons and the V K B s have clockwise rotation. Some people have placed 
two machines in-line, one behind the other, 20-25 feet apart, for processing 
burned wood and beetle-killed dried wood. The counter-rotating action is still 
present because each type of machine rotates in the opposite direction. 

Rosser head debarkers can be another alternative. Rosserheads on debarkers 
rotate at high speeds, move over a log and chew off the burned bark; the whole 
outer part of the log can be removed. These debarkers are slow, noisy, and messy 
but they could be an option for portable installation in the bush or possibly on 
a trailer in a corner of the log yard where they can be connected to a power 
source. The units require 50-100 hp. The Rosser can debark logs with big butts 
as well, and productivity ranges from 400-500 logs/shift. 



The Sawline Solution to Fire Killed Timber: A Portable Sawmill 

Ed Yerhulst, Sawline Canada Inc., St. Albert, AB 

• The portable sawmill is set up on a remote site near the burned timber. 
The mil l uses 3 phase power or generator sets for power, and requires a 
minimum of six people to operate. It can manufacture 70-120 mbf/shift 
depending on the size of timber. 

• Burned timber is presorted and bucked on site. 

• O n l y heavily charred timber is processed by the portable mil l and cut into 
cants or flitches. 

• Slighdy charred timber is sent directly to the main mi l l . The portable mill 
could be set up in the main mil l yard, depending on the distance to the 
main mil l from the burned timber. 

• Waste material is left in the bush. 

• A burn pit, incinerator or conventional burn system is used to eliminate 
waste material. 

• The main mil l introduces flitches or cants into its existing cutting program 
which enables them to easily meet existing specifications for customers. 

The Benefits of Using a • Decreased handling of both burned sawlog and waste material wh id i : 
Portable Sawmill 

• decreases handling and transportation costs. 

• decreases chances of chip contamination. 

• The timely manufacturing of burned timber in a remote location wil l : 

• reduce the time required for timber to decay providing nutrients for the 
next rotation. 

• decrease the likelihood of third party mills from out of province being 
allocated timber from local F M A s . 

The Process of Using a 
Portable Sawmill 



Pulping Chips from Burned Timber 



Fibreco Pulp's Experience Making BCTMP Using Chips from Burned Deciduous Timber 

Ron Erickson, Lab Supervisor 
Fibreco Pulp, Taylor, BC 

This paper presents an overview of Fibreco Pulp's burned wood experience, 
including details of tlie fire and the companies involved in the operation. Fibreco 
Pulp's B C T M P pulping process, the objectives set by the mil l when running the 
burned wood, problems encountered and solutions wdll be discussed. 

Companies Involved Tackama (ovmed by Slocan Group) is located in Fort Nelson, B C . 

• Tl ie sawmill and plywood plant utilize approximately 700,000 m^ of coniferous 
and 200 000 m^ of deciduous wood. Chips from both mills are shipped to 
Fibreco and represent approximately 50% of Fibreco's chip supply. 

• Logs were sorted in the log yard into green, light burn (burned 3-6 m from 
the base of the tree), and heavy burn (black for the total length of the tree). 

Fibreco's pulp mil l is located in Taylor, B C . 

• It is a market B C T M P mil l wdth 240 000 t/year capacity. The pulp is used 
in products ranging from newsprint to folding box board and tissue. 

• There are 2 chip suppliers: Tackama, Fort Nelson and Canadian Forest 
Products (Canfor), Fort St. John. 

Chip Handling System and Fibreco receives chips by rail car from Tackama and by truck from Canfon A n 
Chip Inventory Management end-dumper is used and a system of two flingers maintains pile inventory. C h i p 

supply is used on a first-in first-out basis. Typically, the mi l l has a seven day 
inventory, which is 4 000-5 000 bone dry metric units (BDU). A loader feeds 
the reclaim system which delivers chips into the mi l l . 

Pulping Process The pulping process is shown in Figure 1. After the chips have passed through 
the screening and cleaning system they enter the first pre-steaming bin; steam 
is not usually added there except in the winter The chips then pass through a 
chip washer, a twin-screw drainer, and a second steaming bin where steam is 
added year round to maintain a temperature of 95°C at the bottom of the bin . 
From there die chips go through a plug screw, which compacts them, and through 
a chemical impregnation tower at atmospheric pressure. Although the chips pass 
through a third pre-steaming bin, steam is not commonly added in that b in . 

A l l chips are processed through common steps up to this point, but then the 
chips separate into two lines and pass through pressurized pre-heaters. Line 1 
is a low freeness line which produces a shorter fibre pulp that requires more 
energy and is used for products like newsprint. Line 2 may be either a low or 
high freeness line. For high freeness, more chemical energy and pre-heater 
pressure is added, but less energy is put into the pulp, resulting in longer fibres. 
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Figure 1. The pulping process used at Fibreco. 

Next the chips go through a primary refiner and a secondary refiner on eacli 
line, and then into a latency chest which feeds some screens and cleaners. The 
rejects from die screens and cleaners are directed to a reject refiner, then through 
another screening system as well. Pulp from the reject screen can be metered 
into either Line 1 or Line 2. This ability was advantageous when the burned 
chips were processed because it provided extra options. 

After screening and cleaning the chips are sent to an outside storage tower, and 
then enter the bleaching system. T h e bleaching system has two stages and 
products range from 60 bright to 80 bright. Note that no product brighter dian 
a 72 brightness was produced in the last year. The pulp can be processed 
through either single or double stages, depending on the desired brightaess or, 
i f the pulp is bright enough, it can go direcdy to a final wash press. From the 
bleaching system and press, the pulp is dried in a flash drier, baled, and tied 
into one tonne units. 

The fire occurred in the spring of 1996 and harvesting was conducted in the 
winter of 1996. Processing in die mil l was from A p r i l 1997 to M a y 1998. The 
ground fire was fast but not hot and the majority of trees were only burned on 
the bottom 3 to 6 feet. 



Tackama was mandated to use the wood by the B . C . Min i s t ry of Forests 
( B C M O F ) . 

Objectives • Identify the potential risks/exposures associated with processing burned 

wood. 

• Create a tracking system to monitor die movement of the chips. 

• Devise a management system. 

In order to determine the dirt content, an appropriate dirt testing procedure 
(TAPPI T213 om-89) had to be selected. The resulting values were correlated 
with an outside lab (Paprican). A dirt monitoring program was established and 
baseline dirt levels were determined. 

The changes to pulp quality were determined by tracking finished pulp quality 
and comparing to historical averages. Changes could then be compared to the 
burned wood addition rate. 

The burned wood addition rate is very difficult to determine, as mentioned 
earlier, there is no real procedure for determining the amount of carbon on chips. 
The chips were run through a classification system when they were received. 
From that classification, bark that had char on it would be separated and 
weighted to calculate the percentage of charred bark. The same was done for 
chips to determine the percentage of charred chips. The pulp quality, in terms 
of its physical strength, has not yet been correlated to the percentage of charred 
chips and bark but this is planned. 

In November of 1996, the mil l was informed that it would be receiving burned 
wood chips. Four trials were conducted and each ran 100% burned wood chips. 
In the first trial on Jan. 22, 1997, 56 B D U s were run in a single line operation. 
There was no noticeable dirt problems and the number of dirt particles in the 
sheet d id not increase. However, there was a color difference with the dirt 
particles. The brown bark colour was absent in the sheet, but there were black 
particles of carbon. The refining system breaks the carbon into small particles 
well, and typically, dirt size was below 0.02 mm^. This colour is a quality 
concern i f 80, 85 or brighter sheets are being produced because the difference 
between the dark particles and the white vrill be more noticeable than in the 60 
to 70 bright sheets. For the results of Trials 1-4 see Table 1. 

Identifying Potential Risks/ 
Exposures and Quality 
degradation 

Tracking Systems Tracking and handling procedures and controls were required when process-
ing burned wood chips. The inventory of burned wood chips was monitored. 
Burned wood chip deliveries were identified separately and chip and pulp quality 
were tested separately from the regular chip and pulp furnish. Addit ional chip 
testing parameters (% charred bark and % charred chips) were implemented. 
The rate of feed of burned wood into the mil l was identified and controlled. 

Throughout the process; communication was required between Fibreco and 
Tackama and within Fibreco. A burned wood usage report was supplied by 
Tackama. Trouble shooting procedures were required in the event of dirt en-
tering the pulping system. 



Table 1. Trial Dates, Volumes, Operations and Results of Running Burned Wood 

Trial (no.) Date Volume (BDU) Operation Result 

1 Jan. 22, 1997 56 single line No quality problems 
but number of dirt 
particles increased 

2 Feb. 28, 1997 84 single line 
(heavy bum) 

No quality problems 
but number of dirt 
particles increased 

3 Mar. 20, 1997 360 2 line No quality problems 
but number of dirt 
particles increased 

4 April 15-17, 1997 1 400 2 line No quality problems 
but number of dirt 
particles increased 

Management Systems New C h i p Qual i ty Specifications were given to the suppUer. The revised 
Implemented specifications included die amount of charred bark and charred chips allowed. 

The chip quality testing procedure was revised, with extra testing and reporting 
required. As mentioned earlier, a Burned W o o d Usage Report was established. 
Weekly reports were prepared by Tackama on the percentage of green, light 
and heavy burned wood run through the sawmill. New responsibilities were 
assigned for monitoring, quantifying and tracking dirt levels. 

Continually Processing the The pulp mil l started to receive burned wood chips M a y 15, 1997. R 1 4 and 
Burned Wood Chips tear quality problems were noticed in June and July 1997. A trend of l o w R 1 4 , 

tear and burst was evident by June 5, primarily on Line 1, the low freeness line. 
R 1 4 refers to the longest pulp fibre lengths, and has a direct relationship to 
tear. Because Fibreco was receiving chips from Canfor and Tackama, the net 
amount of burned wood chips running through the mil l was 30-40%. 

Low moisture wood was received from Canfor between June 6-26 with an average 
moisture of 40.3%. The quality problem was at critical levels by the end of Jime 
on both lines. A customer declined shipment after being advised of the low tear 
levels. Fibre supply was identified as the sole reason for poor quality. 

To improve pulp quality, steam was added to the di i rd pre-steaming bin. The 
quality rose from critical levels to slightly below the historical average (Table 
2). The steam in effect added moisture back into the wood. Brightness testing 
off the refiners is considered the base wood brightness. 

The changes in wood and pulp quality; for the pei iod M a y to December, are 
presented in Table 3. 

Operational Changes Changes made in the operation of the mi l l to maintain product quality at 
acceptable levels (Table 4): 

• Addit ion of steam to the pre-steaming bins 
• Increase in sulfite 
• Increase in preheater pressure 



Table 2. Changes to Refiner Pulp Quality During Low R14, Low Tear Problem 
(June-July 1997) (Information from low freeness grades) 

Average 
quality Percent Average Percent 

Historical between change quality change 
Pulp average June 2- from after steam from 
property quality July 9, 1997 historical addition historical 

Primary refiner 
Line 1 Tear 9.5 6.5 -32% 8.1 -15% 

R14 22.5 14.2 -37% 17.3 -23% 
Avg. fibre length 1.73 1.53 -12% 1.70 -2% 

Secondary Refiner 
Line 1 Tear 9.5 7.2 -24% 8.7 -8% 

R14 14.6 3.6 -75% 11.9 -18% 
Avg. fibre length 14.8 1.37 -7% 1.58 7% 

Table 3. Pulp and Wood Quality Changes 

Wood (refiner) 

Brightness: dropped from 58-59 to 56-57 

Finished pulp (for newsprint 135, freeness 60 bright grade) 

R14: dropped from 12% to 8% 

Tear: dropped from 7.7-7.8 to 7.4-7.5 

Tensile: did not drop 

There is relationship between tensile strength and bleach liquor addition. The addition of extra 
bleach liquor for brightness could have kept the tensile strength at historical levels. 

Fibre length: dropped from 1.6 to 1.45 mm. The shift in the fibre length from the long fibres 
to the middle-sized fibres may have also helped to maintain the tensile strength. 

Advantages to Fibreco of Being a market pulpmill it can produce a number of grades and different grade 
Processsing Burned Wood combinations to service a variety of customers. The mil l process allows a wide 

range of operational changes and fiber transfer between lines, making it 
adaptable to different chip furnishes. As well, the product provided by Fibreco 
is typically only 5 to 30% of the customer's pulp furnish. 

By using internally produced burned wood chip supply, establishing costs for 
poor quality chips is less of an issue than i f the chips were purchased? 

Burned wood was not 100% of fibre supply. Tackama would typically run only 
30 to 50% burned wood and the wood processed by Canfor was primarily from 
the standard wood supply. 



Table 4. Operational Changes 

Operating parameter Effect 

Refiner brightness Decreased 2 points, from 
58-59 to 56-57 

Peroxide consumption Increased 
60 ISO: 3^9 kg/t 

70 ISO: 16^25 kg/t 

Chip pretreatment 
Pre-steaming APS 1: 0->1500kg/h 

APS 2: 3500^6000 kg/h 

APS 3: 0-^1500 kg/h 

Sulfite addition 10^12 kg/l 

Pre-heater pressure 120-̂ 170 kPa for low CSF 

Recommendations Sawmills: 

• preserve moisture content since it has the largest effect on pulp quality. 

• cut and use burned timber as soon as possible, Fibreco started using burned 
wood 12 months after the fires and continued for up to 24 months. 

• sort the logs in the yard so the pulpmill can manage its burned wood blend. 

• debark logs well. 

Pulp mil l : 

• identify acceptable dirt levels. 

• manage burned wood intake. 

• use burned wood as soon as possible. 

• preserve the long fibres by using chip impregnation or monitoring the 
refiner operation. 

Questions 

Q. What amount was heavily burned wood? 
A . 30 000-35 000 m^ was heavily burned wood and the remaining 250 000 m^ 

was from the light burn. 

Q. W h y d i d the m i l l stop process ing b u r n e d t i m b e r after 24 
months? 

A . The sawmill finished all the burned timber that it had in the yard. 



Finlay Forest Industries' Inc.'s Experience Making Newsprint Using Chips from Burned 
Coniferous Timber' 

Ed Hogarth, Area Representative, 
Nicholson Manufacturing Ltd., Sidney, BC 

Introduction Finlay Forest Industries Inc. operates two sawmills, two planer mills, and a pulp 
and paper mi l l in Mackenzie , B C . Total annual wood consumption is 1.2 
mil l ion m^ with the pulp and paper mill consuming 100% of the sawmill chips. 

The fire broke out M a y 27, 1995 approximately 300 km north of Mackenzie, 
near the settlement of Fort Ware. By the time the attack crews were positioned, 
the fire had gained a strong foothold. In the end, over 3 004 ha were involved, 
predominantly spruce-pine-fir (SPF). 

O f the one million m^, inventoried by the B C Forest Service 600 000 m^ would 
be harvested by TimberWest (formerly Fletcher Challenge) and Finlay Forest 
Industries. T h e balance of 400 000 m^ was set aside as riparian zones, for 
native land use and as habitat zones. 

Fletcher Challenge, upon receiving the decision of its kraft mi l l not to accept 
any carbon chips recovered from the bum, sold its portion of the burned wood, 
approximately 50% of the salvageable volume to Finlay. Finlay was able to 
utilize this wood fibre as it produces a different type of pulp (newsprint) and 
could make the offsetting allowances v\dthin that process. 

The reduced cost of the burned wood fibre presented potential financial gains. 
The two main concerns of the pulp mi l l were brightness levels and carbon 
content. Brightness levels dropped 1.5-2 points at times but were brought to an 
acceptable level by using peroxide bleaching. The high percentage of dryness 
was an added concern. W i t h the help of a chemical additive I .R.A.IIc and a 
stage three pre-steaming process, the fibre ran through the system well. 

The Harvest The actual harvest began in the summer of 1995. Fletcher Challenge had 
established contracts wdth its harvesting contractors that required cut-to-length 
harvesting. This was completed relatively quickly. The material was then dry 
decked through the wdnter prior to transport via barge dovra Williston Lake to 
Finlay's log yard the foUowdng spring. 

Finlay harvested its portion of the salvage using tree length systems. This 
volume was then put in the lake, boomed and transported to the sawmill. The 
booms were dewatered as required by the production needs of the mi l l . 

Debarking Once the decision was made to harvest the fibre from the Fort Ware fire, the 
management group reviewed the options available for the primary breakdown 
of the logs and the downstream effects wdthin the sawmill. The group made a 

Presentation made by Kevin Pugh, former Mill Manager, Finlay Forest Industries Inc. and 
Ed Hogarth to the Canadian Woodlands Forum Annual Meeting held March 24-26, 1997 in 
Vancouver, B.C. 



site visit to the Weyerhaeuser Kamloops mil l , which had recently completed a 
similar project. In September 1995, Finlay decided to purchase a 22" Nicholson 
A S A tandem ring debarker. A 27" Nicholson tandem was later added. Both 
machines were installed in March 1996. 

Each machine consists of twelve roll feedworks, widi two air seal rings operated 
in series. T h e first r ing rotates clockwise while the second has a counter-
clockwise rotation. T h e rings are equipped wi th six lightweight tool arms 
using 2- and 2.5-inch tips. The rings are driven through a jackshaft assembly 
using 100 HP, 1800 R P M motors. The feedworks are two speed (220 F P M slow/ 
300 F P M high) and employ open roll control wid i intermediate flutes on the 
infeed rolls. 

The process of debarking the logs required some logistical considerations. The 
Fletcher Challenge wood was drier because of its land storage, shorter log lengdi 
and barge transport. This caused premature fracturing within the wood grain. 
T h e larger diameters had a spiral grain, wh ich , once splitting occurred, 
impeded the downstream processes in the sawmill. W o o d processed in this dry 
condition through the debarkers had greater fibre loss. After the canters and 
sawing operations, rough lumber fell apart on the conveyors because of the splits 
in the grain caused by drying. Conversely, the Finlay wood, which was tree-
length and had been stored in the lake, d id not present similar problems. 

After processing, the logs varied in the degree of charcoal present. Logs with 
obviously unusable fibre had the affected sections bucked out by the operator 
at the cut-off saw. Based on diameter, the logs were then directed to one of the 
debarkers. The debarker operator has the ability to change tool a rm pressure 
while the machine is operating via the P L C system. Tli is is possible because of 
the use of air seal rings. To assist the operator in making pressure adjustments, 
a colour monitor was installed in the booth to more effectively identify bark, 
charcoal, or stain. 

The use of tandem rings with counter rotation allows more effective clean up 
of the log by attacking knots, catfaces, and other surface irregularities from both 
sides. Bark content throughout the project averaged less than 0.5%. 

Operational Considerations Based on experiences outlined by Weyerhaeuser personnel, a few operational 
considerations were put into place. First and foremost, the fibre was processed 
as quickly as possible from the stump. Finlay's own experience also indicates 
that, when possible, water storage or at least water spraying of decked logs is a 
big factor in fibre recovery. The installation of chip diverters in the conveyor 
line enabled the operators to re-direct contaminated chips to the hog system. 
These were installed as a precaution because it is impossible to have the 
debarkers remove all of the charcoal. Dust was also identified as an inherent 
problem when processing burned wood. A bu i ld ing was constructed that 
separated the mill from the debaikers and, the engineer built the infeed modules 
outside, which eliminated some of the dust problems. A water misting system 
was installed at the debarker infeeds. A l l switching gear was pressurized wdth 
about 5 PSI. W i t h burned wood, much of the resin is burned off, which decreases 
the amount of toxin witi i in the dust. Dust sampling randomly throughout the 
project showed levels of dust wdthin allowable standards. Respirators were 
available to anyone wdsliing to use them. The processing at the mil l began in 
A p r i l of 1996. The mil l ran 100% burned wood tiirough to September of 1997, 
on a three-shift basis wdth minimal downtime because of breakdowns. One 
concern was the wear experienced on the log decks and conveyors due to the 



abrasive nature of the carbon, especially when mixed with water. Cha in wear 
alone was at least twice the normal rate. Shafts, bearings and wear surfaces also 
suffered noticeably increased wear. 

Towards the end of the project Finlay processed an average of 70 loads per day 
(4000 m^) and metered in about 8 to 10 loads of very dry, burned wood to finish 
it off. The metering of burned wood into the regular fibre supply allowed the 
mil l to maintain required production rates. 

Finlay Forest Industries was able to process a questionable fibre source while 
maintaining production requirements and establishing profitable returns. 

Finlay has also realized added benefits by using tandem debarkers, such as the 
ability to continue running while servicing one ring, as well as the option of 
operating single-ring during normally easy summer debarking conditions. The 
most recent benefit has come from the ability to effectively process frozen 
balsam in winter conditions. 

Processing burned wood requires careful consideration, for example sorting and 
watering systems. In the future, every effort should be made to get the fibre to 
the mil l as soon a possible after the fire. It is preferable to harvest tree-length to 
reduce the drying effect. Finlay had the advantage of using Williston Lake to 
slow down the drying process. 

If Finlay was faced with the opportunity to process fire-killed timber again the 
company would do so, using the experience gained in 1996. The only changes made 
to the mill were die addition of the tandem ring debarkers and the diverter gates. 

Dur ing negotiations with the B . C . Minis try of Forests ( B C M O F ) , Finlay was 
able to make amendments to its five year plan which had been developed in 
1994, a year before the fire. The first 50 000 m^ were issued as a salvage permit, 
with a stumpage rate at 10.25 /m^. The B C M O F dropped the chip residual from 
the smmpage formula. The company had the responsibility of total reforestation 
of some segregated areas where it was uncertain whether Finlay or the B C M O F 
had responsibility. Finlay is now responsible for any natural calamities that may 
occur on its license area. Site degradation was an issue in areas of fire guard 
construction. N o concession was made there; Finlay had to rehabilitate the 
areas. Workers ' Compensat ion B o a r d ( W C B ) had safety concerns due to 
windthrow and the potential for windthrow. Finlay had five sorts for the burned 
wood, partly to allow a different stumpage fee for each sort. The only increased 
mil l cost was the tandem debarkers, however the company negotiated these as 
part of its concession for the total project. The price of the two debarkers was 
subtracted from the stumpage. Finlay did tree-lengdi processing but bucking 
was not allowed in the bush so the operators bucked all the timber on the decks. 

The total area burned, 3004 ha, less the nonproductive areas, five burned 
plantations (which were covered by insurance), and the recently logged areas, 
was a net merchantable forest area of approximately 1987 ha. The total timber 
salvaged from the fire was about 500 000 m^. Although spruce had the greatest 
fire damage, most of it was suitable for dimension lumber and chip recovery 
was high. Because Finlay had the chip component excluded from the stumpage 
fee, this was a bonus. 

In areas not salvaged due to native concerns or remaining as riparian zones, 
blowdown has not been as bad as expected however, none of the occasional high 



winds diat are normal in those areas, have occurred since the fire. Because the 
carbon impregnation of wood due to the spikes of the harvesting equipment 
was a concern, utilization standards were lowered to a 10 cm diameter top 
and a 15 cm diameter butt. 

Processing at the Pulp Mill Finlay processed 100% of the burned wood. The company had experience with 
dry wood from harvesdng bark beede ki l l ; since 1993 about 40% of its total 
harvest was bark beetle kil led timber. In the early spring o f 1994, a chip 
penetrant was added to the pulping process, provided by a supplier who knew 
of the problems Finlay was having widi dry wood. The penetrant was originally 
used in die Far East to soften trees prior to peeling in veneer plants. Finlay added 
this chemical to the R M P prior to the change to the T M P A t the T M P plant, 
the penetrant was deemed to be unnecessary since a sodium sulfite treatment 
was installed. The company ran 100% burned wood for a week vwthout the 
penetrant and the product lost between 20-25% of its total quality. The fines 
level on the paper machine increased to the point where drainage and quality 
of the final product were decreasing. The penetrant was incorporated into the 
plant after the plug screw feeder and prior to feeding into the refiners. Wi th 
the addition of the penetrant, the product improved to a 10% total decrease in 
tensile, tear, burst and overall quality, from normal conditions. 

The fibre length of the final product averaged about 1.48 mm. In the first week 
of running burned wood the fibre length fell below 1.2 mm, which is a dramatic 
drop in quality. T h e penetrant was continually used in the burned wood 
process and maintained the quality for customers. 

The carbon didn't seem to go through the pulp mill's cleaning system. There 
was a four-stage cleaning system on the T M P and a five-stage system on the 
paper machine. Dir t had never been a concern at Finlay since the chips come 
directly from the sawmill through a blowline. Eight hours after chipping in the 
sawmill the chips are used in the pulp mi l l . Unfortunately, the blowline has 90° 
elbows in it which damage dry wood chips. Two months into the burned wood 
scenario, Finlay started trucking the chips 300 yards to the pulp mil l to retain 
chip size. The 3/16 and under were close to 40% of total chips. It's hard to run 
a 69" refiner witli sawdust. 

Conclusion Finlay would take the opportunity to work vwth burned wood again because 
the cost-benefits tliat were negotiated with the government were favourable and 
the double ring debarker was able to remove the majority of the charcoal prior 
to chipping and pulping. 

Questions Q. What penetrant was added to the chips? 
A . It was a product with diverse ingredients, tiie main one being ethylene glycol. 

Q. What was the duration of burned wood use? 
A . The fire was in May. Finlay started processing timber from the burn the 

following Apr i l -May, until a year and a half after har-vesting. Total length 
of time working with burned timber was two and a half years. 

Q, What caused the difference in dryness in the log fiirnish? Was 
it storage i n the lake or cut-to-length processing? 

A . The timber was harvested right away and decked over the winter, then 
brought to the mill yard and stored. Checking was noticed almost immediately 



in the log yard, caused by the shorter log lengths and that the logs had been 
stored on land. F rom the tree-length aspect, the log length helped to 
retain the moisture and by putting the wood into the lake, the moisture 
content was increased by about 5-6%. 

Q, What has a greater effect on moisture content of burned timber, 
harvesting or storage methods? (Is it a harvesting issue or a 
storage issue that determines moisture content?) 

A . If you have to deck burned logs for a long length of time, then cut-to-length 
versus tree-length would be an issue, but i f you're going to process the cut-
to-length immediately or before the tree-length then cut-to-length is not a 
problem. 

Q. Due to the increase in fines level and the loss of strength, d id 
Finlay meet the customer's specifications? 

A . The re were times when F in lay had to purchase fibre from Fibreco , 
Louisianna- Pacific and Fletcher Challenge Canada L t d . to meet certain 
customer needs. For 95% of its customers, Finlay was able to meet their 
needs on a quality, strength and credibility basis. 



Peace River Pulp Ltd.'s Experience Making Kraft Pulp Using Chips from Burned 
Coniferous Timber 

Gary Samek 
Process Engineer, Peace River Pulp, Daishowa-Marubeni International Ltd., Peace River, AB 

Part i - Mill Trial to Utilize Chips Recovered from Burned Timber at HLFP' 

H L F P produced lumber and chips from coniferous trees salvaged from fires in 
1995. Cliarcoal damage was cut out at bodi roadside and millyard processing 
operations to ensure that the residual chips produced from the stems did not 
contain carbon particles. However, regardless of the attention paid to log quality, 
approximately 32 000 bdt of charcoal-contaminated chips were produced and 
available for pulping. O n September 19, 1996, Peace River Pulp started a 
softwood run with the intent of gradually converting the chip furnish from 100% 
green chips to 100% carbon contaminated chips from H i g h Level Forest 
Products L t d . (HLFP) . Dur ing the trial, pulp quality was continually monitored. 
Prior to committing to a mil l trial, some lab work was done to determine die 
quality of pulp from the charcoal-contaminated chips and various other 
concerns were considered (Appendix I). 

Results of the trial indicate Peace River Pulp could not operate on 100% 
charcoal-contaminated chips because of process control problems in the mil l 
and customer sensitivity to carbon. Future utilization of chips from burned wood 
will require a high degree of log preparation, facilities to allow die chips to be 
blended with green chips, and continuous pulp quality testing in the mi l l . Blend 
rates will depend on customer requirements. Increases in costs associated with 
log processing, chip blending, quality testing and marketing must also be 
considered. 

Introduction H L F P followed a detailed harvest plan to recover the burned timber and 
harvest crews were instructed that no logs with charring into the wood would 
be accepted at its mill .^ However, approximately 32 000 bdt of chips were 
produced from the salvaged t imber that had some degree o f ca rbon 
contamination because not all the burn defects could be removed. Peace River 
Pulp undertook a mi l l trial to determine the quality of pulp that could be 
produced from these chips. The mil l referred to the charcoal-contaminated 
chips as burned wood. 

The trial started with 100% green chips going to the digester at 2:00 a.m. 
September 19. At 2:00 a.m. September 20, burned wood (charcoal contaminated 
chips) was added to the chip line until it represented approximately 30% of the 
chip furnish. A t 8:00 a.m. September 20 the burned wood ratio was increased 
to 50%. A review of operating conditions on the morning of September 22 
showed two operational problems: level control in the chip b in and level control 
in the Impregnation Vessel (IV) could not be operated in the automatic mode 

Taken from Proceedings of Workshop on Salvaging and Processing Burned Timber, FERIC, 
Vancouver, B.C. Special Report SR-124, July 1997, ed. E.A. Sauder. 

Review of 1995-1996 Fire Salvage Harvesting Operations: High Level Forest Products, p.ll. 

Summary 



and had been placed in manual control. T l ie most probable cause of the level 
control problems was the low moisture content in the burned wood chips. These 
problems and the fact that the pulp produced from the 50% burned wood chip 
mix was on-grade led to the decision to maintain a 50% ratio of burned wood 
chips for the duration of the softwood run. Table 1 summarizes the events that 
occurred during the burned wood pulping trial. 

Table 1. Summary of Events During 1996 Burned Wood Pulping Trial 

Date Time Event 

Sept. 03 Chips from burned wood began arriving at mill. Chips were 
off-loaded using a portable dumper and piled in a separate pile to 
minimize the risk of earbon contamination of the green softwood 
chips. 

Sept. 19 0200 Softwood green chips go to digester. 

Sept. 20 0200 
0800 
1853 

30% burned wood chips to digester EA" to wood increased to 16.0. 
50% burned wood chips to digester. 
EA to wood increased to 16.2. 

Sept. 21 0330 
0930 
1100 

30% burned wood chips as final pulp. 
50% burned wood chips as final pulp. 
EA to wood decreased to 16.0. 

Sept. 22 0130 
0638 
2055 
2115 
2300 

#5 dilution conveyor failure. 
Digester slowed to 10 rpm. 
Bypass off on #5 washer. 
Brown slock down to flush #5 washer. 
Bypass on #5 feed open. 

Sept. 23 0050 
0150 

#5 washer and #4 washer down. 
Digester shut until 0443. 

Sept. 24 0500 Chips off digester. 

Sept. 25 0455 Pulp off machine prior to shutdown. 

Effective Alkali. 

This report summarizes the information obtained during the trial . Regular 
quality testing from the burned wood pulping trial is compared to the data for 
the period of January to August 1996. Ex t r a quality testing that was done 
during die trial is summarized. Approximately 254 A D M t (air dry metric tonnes) 
of the 30% mixture were produced and about 4 000 A D M t of the 50% burned 
wood pulp were produced. Repulp during the burned wood pulping trial was 
only 74 A D M t . 

D i r t . Softwood dirt counts for all the pulp produced from the burned wood 
chips (30% and 50% mixtures) were compared to softwood dirt counts for pulp 
produced from clean, green chips for the period January-August, 1996. The 
latter data include startups and other process problems that occurred during 

Quality Comparison: 
Regular Peace River Pulp 
Testing 



the period. The analysis showed that pulp produced from the burned wood 
chips had a very similar dirt count distribution to the January-August data. The 
average dirt count for softwood pulp produced from January to August 1996 
was 0.65 ppm when all dirt counts above 5.0 ppm were removed from the data. 
The average dirt count for the burned wood trial was 0.82 ppm. Even though 
there were some operational problems associated with pulping the chips from 
the burned wood, control measures were sufficient to minimize high dirt counts. 

Brightness. Overall , there was a lower average brightness for pulp produced 
from the burned wood chips compared to the January-August 1996 period, 
although most of the brightness measurements were greater dian 90% I S O 
brightness. This may have been due to the lower than usual operating rates 
giving a better opportunity to control brightaess. 

A higher percentage of pulp was produced from the burned wood chips that 
was less than 88% brightness, compared to the January-August period. This 
may have been the result of a bleach plant upset and a small sample size. 

Viscosity. The average viscosity for pulp produced from the burned wood 
chips was 19.1. For the period January-August 1996, this value was 20.6 (a 
decrease of 7.3%). The proportion of pulp with a viscosity greater than 20 cps 
was 21.8% for the pulp produced from the burned wood chips and 53.2% for 
the period January-August 1996. The viscosity data for the burned wood chip 
pulping trial were re-evaluated with the data from the earlier period when 
problems occurred wdth the #5 washer and the short digester shut-in was 
removed. These data showed tliat the percentage of pulp wdth a viscosity greater 
than 20 increased to 37.3% when the viscosities corresponding to the #5 washer 
problems and the short digester shut-in were removed from the analysis. 

PFI Strengths. Final pulp PFI (Physical Freeness Index) strength tests were 
done on five samples taken throughout the trial: one test at the beginning of 
the trial on pulp produced from green chips and four tests on the various blends 
of pulp from the burned wood chips. Table 2 compares the burst, tear and ten-
sile strengths of the pulps produced from burned wood chips to Sept. 20th green 
wood samples and the January-August 1996 (year-to-date) average. The value 
for the burned wood chip pulp was determined by averaging the four PFI re-
sults from the trial, one at 30% burned wood chips and three at 50%. 

Compared to the January-August period, the pulp from burned wood chips 
had the following values: 

• initial burst index was 15% liigher and die initial tensile index was 10.6% lower. 

• at 600 C S F (Canadian Standard Freeness), burst index was 10.1% lower, 
tear index was 13.7% higher, and tensile index was 22.6% lowen 

• at 400 CSF, burst index was 1.2% higher, tear index was 11.6% lower, and 
tensile index was 4.8% lower. 

The number of standard deviations from the January-August period was determined 
by taking the average of the burned wood chips, subtracting the green wood 
average, and dividing the difference by the standard deviation of the Januar)'-
August data. The results showed that only three P F I characteristics of the pulp 
from burned wood chips were greater than one standard deviation from the 
green wood average; tear at 400 and 300 C S F are 1.6 and 1.4 standard deviations 
lower, respectively, and tensile at 600 C S F is 1.1 standard deviation lowen 



Table 2. Comparison of Pulp from Burned Wood Chips to Green Wood Data 

Sept. 20 
green wood 

(%) 

1996 average 
(YTD)» 

(%) 

Standard deviation 
from 1996 average 

(no.) 

Burst Index 
Initial 114.9 115.0 0.8 
600 CSF" 92.4 89.9 (0.6) 
500 CSF 94.6 99.5 (0.1) 
400 CSF 98.6 101.2 0.3 
300 CSF 97.3 100.9 0.2 

Tear Index 
Initial 110.9 105.0 0.3 

600 CSF 115.4 113.7 0.8 
500 CSF 106.4 96.0 (0.3) 
400 CSF 93.1 88.4 (1.6) 
300 CSF 91.3 92.1 (1.4) 

Tensile Index 
Initital 118.1 89.4 (0.5) 
600 CSF 96.1 77.4 (1.1) 
500 CSF 98.3 92.8 (0.8) 
400 CSF 101.8 95.2 (0.7) 
300 CSF 102.1 94.8 (0.9) 

^ Year-to-date. 
Canadian Standard Freeness. 

When comparing the September 20th data to the burned wood data, there are 
two major differences from the Y T D green average: the tensile values at initial 
and 600 CSF. The burned wood initial tensile strength was 18.1% higher than 
the green wood sample (Sept. 20) and 10.6% lower than the Y T D value. The 
burned wood tensile strength at 600 C S F was 3.9% lower than the green wood 
sample (Sept. 20), and 22.6% lower than the Y T D value. 

Overall , the strength characteristics of the pulp made from 50% burned wood 
chips appeared slightly lower than die green wood data, but are not significandy 
lower. 

Dirt . Di r t contamination, particularly carbon, was the main concern prior to 
the trial. In addition to the regular dirt testing, a program was developed to test 
all the sheets from a whole bale of pulp once every six hours for dirt count and 
to undertake a dirt analysis on the contaminants found. 

The data from the dirt counts are summarized by dirt count range in Table 3. 
The data show that the first bale checked, right after transition to the green 
softwood chips had the highest dirt counts. It is noted that dirt cotmts are usually 
higher after a mil l makes a transition from hardwood to softwood and this bale 
illustrates this. The next three bales, the first two made from green-wood chips 
and the third made from 30% burned wood chips, show an average of 23.1% 
for all sheets with 0.0 ppm dirt. The pulp produced from 50% burned wood 
chips show an average of 10.8% for the pulp sheets with 0.0 ppm dirt. The 
percentage of sheets with dirt counts less than 1.0 ppm was 73.2% for the two 
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bales pulp made from green wood and 30% burned wood chips, and average 
69.8% for the pulp made from 50% burned wood chips. 

In addition to dirt counts on each sheet of the bale, every tenth sheet was 
analyzed for dirt composition (Table 4). Overall , the pulp produced averaged 
0.9%, 18.6% and 19.6% of dirt due to carbon, for pulp produced from green 
chips, 30% burned wood chips and 50% burned wood chips, respectively. 

Despite the fact the carbon contamination increased during the trial, there was 
no significant impact on the overall dirt count for the bale. Table 5 summarizes 
the bale average dirt count for all the bales tested, and includes an estimate of 
the average ppm of carbon in each bale. These data show that the highest dirt 
counts came from the bale immediately after transition and that there was no 
difference in the whole bale dirt counts between the burned wood chips and 
the green chips. Excluding the first green wood bale after transition from the 
comparison, the green wood bales averaged 0.88 p p m dirt, and the bales 
produced from burned wood chips averaged 0.86 ppm dirt. 

Table 5. Burned Wood Trial: Full Bale Dirt Count Averages 

Burned 
wood 
(%) 

Date 
(1996) 

Time Lot no. Dirt count 
(ppm) 

Carbon 
(ppm) 

0 20 Sept. 1130 27637 1.74 0.02 
0 20 Sept. 1930 27641 0.86 0.00 
0 21 Sept. 0100 27644 0.90 0.01 
30 21 Sept. 0700 27647 0.71 0.13 
50 21 Sept. 1300 27650 0.70 0.19 
50 21 Sept. 1900 27653 0.93 0.23 
50 22 Sept. 0100 27657 0.91 0.21 
50 22 Sept. 0700 27660 1.29 0.19 
50 22 Sept. 1300 27664 1.26 0.09 
50 23 Sept. 0100 27669 0.82 0.09 
50 23 Sept. 0745 27671 0.80 0.12 
50 23 Sept. 1300 27674 0.78 0.13 
50 23 Sept. 1900 27676 0.80 0.28 
50 24 Sept. 0100 27679 • 0.75 0.11 
50 24 Sept. 0700 27682 0.79 0.18 
50 24 Sept. 1300 27685 1.00 0.19 
50 24 Sept. 1900 27688 0.61 0.16 
50 25 Sept. 0100 27690 0.80 0.12 

O n average, the dirt count due to carbon in all the bales made from carbon-
contaminated chips was 0.16 ppm. W h e n comparing the dirt count average 
from regular testing during the burned chip run of 0.82 ppm, to the 0.65 ppm 
from the January-August softwood runs (major dirt counts removed), the 
difference of 0.17 ppm can be attributed to the carbon contamination seen. This 
26% increase in the dirt count appears to be attributed solely to carbon. 

Filtrate Analysis. In addition to the whole bale counts, filtrates from the C D , 
E O , D1 and D 2 washers as well as the machine white water were sampled once 
every six hours to check for carbon contamination. Reviewing the filter papers 
from these tests show no conclusive evidence of carbon contamination in any 
of the filtrate streams. 



Cleaner Performance. As a precautionary measure, the rejects from the 
quintinary cleaners were sewered for the duration of the trial. O n September 
22, a sample of all the cleaner feed and rejects was taken to look for carbon 
content. A qualitative review of the sample pads showed very little to no 
carbon content in all the cleaner rejects. Some carbon was observed in the quint 
rejects; however, a quantitative analysis was difficult to complete. 

Processing the burned wood chips from H L F P at a ratio of 50% resulted in the 
production of on-grade softwood pulp. Dir t counts, brighmess and viscosity were 
well within on-grade specifications. Pulp produced from the burned wood 
averaged 0.82 ppm dirt, of which an estimated 0.17 ppm was due to carbon. 
The percentage of viscosities greater than 20 cps, with the #5 washer upset 
removed from the data, was 37.3%. This is somewhat lower than the 53.6% 
for die period January-August. This is a concern as some customers require 
>20 cps viscosity pulp. T h e other concern is that the maximum viscosity seen 
was 22.8 cps. Tl ie lower viscosity during tiie burned wood trial may have been 
due to process conditions, as slightly higher E A to wood ratios were used and 
the production rate was lower than usual for most of the trial. However, it is 
still a concern for die production of >20 cps viscosity pulp. PFI strengths were 
slightly lower than the 1996 green wood average but were very similar to the 
green wood test taken during the softwood run. As no significant measurable 
quality differences exist from the pulp produced from 50% wood chips from 
burned logs, it is recommended that the use of the chips from burned logs 
continue, but at a rate lower than 50% to eliminate die digester control problems 
encountered. 

There are two methods for utilizing the chips produced from burned logs. The 
first is to continue blending the chips from a separate pile. This option has the 
advantage o f regulating the amount of chips blended to the m i l l . T h e 
disadvantage is extra work for the wood handling group to mix the chips and 
to handle two separate softwood piles. If this option is chosen, there are two 
options for hauling the chips. The first is continued use of the portable dumper, 
while the second is to use the regular dumper during designated weekends, 
utilizing the whole Goldstar fleet and adjusting the chip flinger accordingly. 
The latter option was not used for the trial as concerns of possible contamination 
of the green chips were raised. W i t h the success of the burned wood pulping 
trial, it appears that the carbon contamination would have minimal impact on 
the green pile leaving the latter option available. 

A third option is to decide on a blend rate, and haul the burned wood chips on 
a slow but continuous basis, mixing all the chips on one pile. The advantage is 
no extra handling is required; the disadvantage is the blend rate cannot be 
adjusted, and i f any problems relating to subsequent chip quality arise, there is 
no ability to unmix the chips. 

Peace River Pulp waited for six months after the mil l trial to ensure there were 
no end-user issues with the pulp produced. It was decided to use the burned 
wood chips at 10% blend rate. One in 10 chip vans from H L F P contained 
burned wood chips. T l i e crawler tractor was used on die chip pile to thoroughly 
blend the chips. The remaining 27 500 bdt of the total 32 000 bdt of chips 
were processed into market kraft pulp over a nine month period. 

O n average, the dirt count due to carbon in all the bales made from carbon-
contaminated chips was 0.16 ppm. W l i e n the dirt count average from regular 
testing during the burned wood pulping trial of 0.82 ppm is compared to the 



0.65 ppm from Januar)'-August softwood runs (and the major counts removed), 
the difference of 0.17 ppm can be attributed to the carbon contamination. 

Market conditions for kraft pulp are soft and customers of market pulp are 
continually demanding cleaner pulp. W i t h soft market conditions, even the 
perception of extra dirt contamination can affect overall competitiveness and 
hence viability of a mi l l . 

Methods to minimize carbon content in the chips should be researched before 
full scale processing of burned logs occurs. Plans should be implemented to 
conduct lab and mil l trials as soon as possible after forest fires. Pilot chipping 
trials should be done by all companies affected by the fires prior to full scale 
chip production to provide samples for labs and mills. Currentiy, no quantitative 
measure of carbon contamination in wood chips exists. Without a dependable 
and reproducible measure of wood chip carbon contamination, the utilization 
of chips recovered from burned wood must be viewed on an individual supply 
basis. Research is needed to develop a method to test for carbon in chips from 
burned wood. 

Production of burned wood chips should be treated as i f the chips wi l l be 
utilized for value added products. Ch ip producers should work closely with chip 
consumers to develop products that can be used ratiier than first producing chips 
and then asking i f they can be utilized. 

Part II - Assesment of the Possibility of a Mill Scale Trial on HLFP's Chips 
From Burned Wood 

Summary H L F P processed wood salvaged from fires in 1995. There are approximately 
32 000 bdt of chips at F I L F P tiiat are contaminated with carbon. There appears 
to be only two methods of disposal for the chips: burning the chips or processing 
them at Peace River Pulp. Each option has associated costs and /o r risks that 
need to be evaluated. This memo summarizes the information to date and 
addresses the options, risks and decisions that are required to determine the best 
way to handle these chips. 

Burning the Chips Concerns: landfiUing of the chips may be an unlikely solution given the 
environmental policies o f today. 

Costs: extra costs associated with the burning of the chips are estimated in 
excess of $400 000. 

Processing the Chips at Peace Concerns: carbon contamination of chips has caused problems at other 
River Pulp mills. The main problem is high dirt in the final pulp as well as the potential 

contamination of the water system. A mill may have to stop water recirculation 
and purge the system of water and/or pulp. The other concern is a loss in pulp 
strength due to low chip moisture. 

Risks: running the chips at Peace River Pulp has the risk of contaminating the 
final pulp producing off grade, as well as contaminating the filtrate system 
requiring the dumping of filtrate and/or pulp. 



Lab Data on the Chips from C h i p Data . To assess the risks, Peace River Pulp obtained a composite 
Burned Wood sample of die chips from the burned wood and performed various tests. Table 

6 summarizes bark and chip classification data for the wood chips from burned 
wood and has the average values for chips from H L F P for January-April , 1995 
and 1996. T h e one concern is the bark content at 1.70%. T h i s poses two 
concerns: 

1. A potential for inner bark contamination of the pulp. 

2. The expectation that the carbon contamination will be higher in the bark 
than the chips. 

Pulp Data. To assess the pulping qualities of the burned chips, Peace River 
Pulp requested Econotech to conduct a laboratory pulping trial on a composite 
sample (Table 7). 

Tests done by Econotech showed the moisture content was only 31.8% in the 
composite sample. This raised the concern of poor steam impregnation in the 
steaming vessel and associated digester problems. Further tests were done on 
chip moisture by taking samples from various areas of the pile. The test results 
confi rmed low moisture content in the chips with an average of 35.6% 
moisture as compared to 46.6% moisture on average for die green chips. 

PFI Data . A sample of the wood chips from burned wood was sent to 
Econotech for a lab cook and bleach. The screened yield was 45.8%. The 
bleached pulp was then tested for PFI strengths and dirt count, and compared 
to D 2 stage bleached softwood from Peace River Pulp. Table 8 compares the 
P F I data from the Econotech Lab Bleach to Peace River Pulp's D 2 pulp. This 
comparison produced by K a m y r and Econotech on Peace River softwood pulp 
showed that lab bleached pulp was approximately 10% higher in burst, tear 
and tensile at 450 C S F when compared to the mi l l D 2 . Assuming a 10% loss 
in strength from the lab to the mil l , pulp produced from the wood chips from 
burned wood should be within one or two standard deviations of typical Peace 
River softwood strengths. 

Table 6. Summary of Tests Done on HLFP Burned Wood Chip Samples and Typical 
Data 

Target Bark 
<1.25% 

Fines" 
<3.0% 

Pins" 
<3.0% 

Small'̂  
<45% 

Accepts'' 
No limits 

Overs" 
<15% 

#1 1.98 1.5 1.1 23.1 37.0 7.3 
1.42 3.4 2.2 30.2 60.4 3.8 

Average 1.70 2.4 1.7 26.6 63.7 5.6 
1995 average 0.85 2.0 1.1 26.7 60.7 9.6 
1996 Jan.-Apr. 1.22 2.7 1.5 33.5 53.4 9.0 

" Retained fraction on pan. 
Retained fraction on 2-mm thick bars. 
Retained fraction on 7-mm round holes. 
Retained fraction on 16-mm round holes. 
Retained fraction on 10-mm bars. 

' One small rock weighing 0.2 g found in sample. 



Table 7. Econotech Pulping Trials and Results 

Species Spruce 
Simulation type KCK 
O.D. charge (g) 3 000 
O.D. solids (%) 68.2 
Cook number D518 
Simulation type KCK 

Presteaming 
Time(min) ' 10 
Temperature (°C) 100 
Time (min) 2 
Pressure (psig) 18 

Impregnation 
Time (min) 30 
Temperature (°C) 110 
Pressure (psig) 150 
Initial EA (% N A p ) 14.8 
L/W ratio (total liquid) 4 
Sulfidity (% on AA) 30.3 
Residual EA (g/L NA^O) 21.3 

Cocurrent stage 
Total time (min) 120 
Maximum temperature (°C) 170 
Time at maximum temperature (min) 90 

End of cook 
Residual EA (g/L N A ^ ) 7.8 
Residual AA (g/L N A p ) 14.3 
H factor 1515 

Unbleached pulp 
Total yield (%) 46.2 
Knots, 0.5 inch RH (%) 0.2 
Screened rejects >0.012 inch (%) 0.2 
Total reject (5) 0.4 
K No. (40 mL), unscreened 19.2 
K No. (40 mL), screened 18.5 
Screened yield (%) 45.8 
Kappa, screened pulp 25.3 
Viscosity, 0.5% CED (cps) 34.4 
Viscosity solubility s.i.'' 

s.i.-slightly insoluble. 

Dirt Counts. Dir t , specifically carbon contamination, is the major concern at 
Peace River Pulp. Two samples of mil l D 2 and the Econotech bleached pulp 
were analyzed for dirt count and identification of dirt. Handsheets of three pulp 
samples were made and the results are summarized in Table 9. The two D 2 
samples showed dirt counts of 17.54 and 7.5 ppm and the Econotech lab bleach 
showed 19.43 ppm. It is noted that the final pulp produced from the two D 2 
samples had less than 2 ppm dirt. This could be due to: the machine cleaners 



Table 8. PFI Test Results on Lab Cook and Bleach Samples of Pulp from Burned 
Wood Chips 

% of D2 pulp 

Burst Index 
Initial 144.3 
600 CSF 100.0 
500 CSF 97.6 
400 CSF 104.3 
300 CSF 104.3 

Tear Index 
Initial 84.3 
600 CSF 132.8 
500 CSF 136.8 
400 CSF 112.5 
300 CSF 104.8 

Tensile Index 
Initial 145.6 
600 CSF 94.8 
500 CSF 98.1 
400 CSF 106.9 
300 CSF 108.3 

Table 9. Pulping Burned Wood Chips Trial: Summary of Dirt Count Data 

Sample Contaminant 
size 

(mm )̂ 
Samples 

(no.) 

Total 
din 

(mm̂ ) 
Din 

(ppm) 

Peace River 
pulp 

(ppm) 

July 29 
D2 pulp 0.06 

0.07 
0.09 

0.93 17.54 10.19 

August 2 
D2 pulp 0.06 

0.07 
0.09 

0.40 7.55 5.09 

Econotech lab 
bleach 0.06 

0.08 
0.09 

10 
2 
3 

1.03 19.43 8.49 

removing some of tiie dirt; or the dirt was not counted, as Peace River Pulp 
procedures do not count dirt with a surface area less than 0.08 mm^. 

Tl ie data in Table 9 show that many of the dirt particles measured in the D 2 
pulps and the lab bleach were below 0.08 mm^ in area. As Peace River Pulp 
uses the modified Tappi dirt count procedure, which does not count dirt 



particles smaller than 0.08 mm^, Table 9 includes a summary of the dirt count 
(ppm) with the smaller particles removed (Peace River Pulp data). Us ing the 
calculation, the dirt counts become 10.19, 5.09, and 8.49 ppm for thejuly 29 
D 2 , the August 2 D 2 , and the lab bleach, respectively. One concern is that there 
is some room for interpretation of dirt particle sizes. There is also a possibility 
that some of the dirt particles that measure less than 0.08 mm^ could be counted 
as particles in die final pulp, tiiis is a concern as the lab bleach showed the highest 
number of dirt particles of all the samples. 

As expected, in the pulp sample (Table 10), the lab bleached pulp (Table 11) 
showed a high level of carbon dirt (42.9% of the measured dirt). 

Table 10. Dirt Analysis 

Contaminant 
Dirt analysis (%) 

Contaminant July 29 August 2 Lab bleach 

Pitch 46.2 20.0 28.6 
Pitchy talc 23.1 20.0 0.0 
Carbon 23.1 0.0 42.9 
Iron 0.0 40.0 7.1 
Inner bark 0.0 20.0 0.0 
Other 7.7 0.0 21.4 

Total Dirt 100 100 100 

The lab data suggest that it may be possible to produce on-grade softwood 
pulp from H L F P ' s burned wood. It is proposed that a four-day trial pr ior to 
the September shutdown be conducted using the chips from burned wood. The 
first two days would be a mixture of 50% chips from burned wood and 50% 
green chips to address the concerns with chip moisture. The last two days would 
be 100% chips from burned wood wdtii extra monitoring of the digester to ensure 
minimal problems are encountered. If pulp produced is off-grade, it would have 
to be warehoused until marketing could find a market, or repulped dur ing 
future softwood runs. If the mil l filtrate system is contaminated during the trial 
run, then all the tanks can be drained and cleaned during the shutdown. 

Q. In the initial test done on the chips in the lab, was the highest 
charcoal content in the pins and fines? 

A . There is no procedure to measure carbon or charcoal, so the answer to that 
is unknown. 

Q. What k ind of cleaners were used and in that what stage were dirt 
particles found? D i d the visual results of using the cleaners meet 
expectations? 

A . The cleaners are called Celleco cleaners, and they work on centrifugal force. 
From visual inspections of the pulp sheets it was difficult to conclude how 
much dirt was in them. There appeared to be more specs of dirt in the 
cleaners in the sixth stage rejects which is typical. As a precautionary method 
the rejects from the 6th stage o f cleaners were sewered rather than sent back 
to the cleaners for fibre recovery. 



Table 11. Summary of Bleaching of Softwood Kraft with O (D50/C50) EoDD 

Sample identification 
Kappa number 
K No. (40 mL) 
Viscosity (mPa.s) 
ISO brightness (%) 

D518 
25.3 
18.5 
34.4 
27.7 

#1 #2 
-stage: 12% cons., 95°C 
NaOH (%) 1.8 1.4 
MgSO,(%) 0.21 0.21 

pressure (psig) 72.5 72.5 
End pH 10.3 10.0 
Kappa 14.3 16.4 
K No. (25 mL) 9.5 10.7 
Viscosity (mPa.s) 17.3 21.3 
ISO brightness (%) 39.8 38.2 
Stage yield (%) 95.9 95.5 

D50/C50-stage: 3.5% cons., 62°C, 35 min 
Kappa factor 
ClOj as available CI2 (%) 
CI, (%) 
End pH 
Residual g/L available CI , 

Eo-stage: 12% cons., 70°C, 95 min 
NaOH (%) 
Oj pressure (psig) 
Oj time (min) 
Final pH 
Kappa number (modified) 
K No. (25 mL) 
Viscosity (mPa.s) 
ISO brightness 
Stage yield (%) 

0.29 
2.378 

1.7 
1.7 

0.03 

1.5 
29^0 

10 
12.0 
1.8 
1.3 

19.4 
64.9 
98.9 

Small trial Large trial 
Dl-stage: 12% cons., 70°C, 180 min 

C10,asC]0^(%) 1.1 1.1 
NaOH (%) 0.43 0.40 
Final pH 4.4 37 
Residual C10j(%) 0.081 0.085 
ISO brightness (%) 90.6 90.2 

D2-stage: 12% cons., 74°C, 180 min 
C10,asC10,(%) 0.35 0.35 
NaOH (%) 0.08 0.08 
End pH 4.2 3.6 
Residual C102(%) 0.007 0.03 
ISO brightness (%) 91.9 91.5 
Viscosity (mPa.s) - 16.2 
Stage yield (%) - 99 4 



Q. What could have been done better by the woodlands, harvesting 
and m i l l employees i f H L F P was to salvage and process burned 
timber again, f rom Peace River Pulp's perspective of buying and 
pulping chips f rom H L F P ? 

A . Pilot work is recommended prior to the full use of chips, for example, a lab 
scale or a mill scale trial. Then, if a method to minimize carbon on the chips 
was found, for example, in the debarking, cleaning or washing phase, it could 
be implemented before the chips were put into piles. 

Q. H o w did the H L F P sawmill sort the logs, and how were the chips 
f rom those sorts categorized? 

A . T o m Hoffman's presentation provided insight into the sorts that H L F P used 
for timber salvaged from the burns. Chips made from the burned wood log 
sort were blended in at the Peace River Pulp operation. H L F P d id an 
effective job of separating the burned wood logs from the green wood logs. 
The green wood chips were brought into the system as usual while the 
burned wood chips were isolated into a pile of their own and blended into 
operations at a later time. 
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Recovery of Pulp Quality Chips from Burned Timber' 

Dennis Araki, Senior Researcher 
Forest Engineering Research Institute of Canada, Western Division, Vancouver, BC 

Dur ing January 1996, FERIC initiated a study to determine whetlier chips from 
burned logs could achieve pulp mil l standards. The objectives of the study were 
to collect a sample of whole logs from trees that had been subjected to different 
fire intensities, and to: 

• Evaluate and compare the effectiveness of the C A E / F u j i K i n g bin-type 
debarker and Nicholson ring debarker in removing charcoal from the logs. 

• Evaluate the potential for removing bark and charcoal from the chips using 
a vibrating screen and the C A E / S R C Vision Optical Sorter 

• Determine the recovery of acceptable pulp chips at each stage, and the phase 
costs for each chip upgrading phase. 

Methods Logs were collected at an active Alberta-Pacific Forest Industries Inc. fire-salvage 
operation near Fort M c M u r r a y and trucked to Slave Lake. The logs had no 
evidence of checking and drying, and were collected from the following sources: 

• Lightly burned aspen trees where fire had blackened the stump and the first 
3 m of the stem. There was no visible charring into the root area of the tree 
or bole. Fire damage was caused by a relatively cool, fast-moving ground 
fire. 

• Moderately burned aspen and spruce trees where bark was charred from 
the stump to >3 m above the ground, but there was no evidence of charring 
into the wood. Fire damage was caused by a hot, fast-moving fire. 

• Heavily burned aspen and spruce trees where bark and wood fibre were 
extensively charred. Fire damage was caused by a hot, slow-moving fire that 
consumed all small woody material. 

• Most of the conifer stems selected appeared to be very black but only the 
bark was damaged. Aspen stems appeared to sustain greater fire damage 
because fire burned into rotten knots and stem defects. 

The logs in each burn class were scaled and weighed prior to debarking. One 
grapple load of logs from each bum class was debarked in Zeidler Forest Industries 
Ltd.'s Nicholson A 5 ring debarker. The logs debarked by the A 5 were cut into 
2.5 m lengths in order to handle tiiem more easily in the veneer plant. A second 
grapple load of logs from each burn class was debarked in Weyerhaeuser Canada 
Ltd.'s C A E / F u j i K i n g bin-type debarker. A l l logs were chipped using a drop 
feed, 6-knife Bmks 1212C d r u m chipper located with the C A E / F u j i K i n g 
debarker. Chips from each sample were collected in separate bins for analysis. 
Recovery is discussed in terms of green chips in and green chips out. 

Presented in Proceedings of a Workshop on Salvaging and Processing Burned Timber FERIC, 
Vancouver, B.C. Special Report SR-124, July 1997. Ed. E.A. Sauder. 42 p. 



After chipping, cliips were transported to B M & M Partnership in Burnaby, 
B . C . for screening using a 6-mm woven wire screen. A sub-sample of chips, 
both before and after screening, was taken to the S imco /Ramic optical sorter 
in Medford, Oregon. T h e optical sorter sorts according to color, and it can 
identify different degrees of greys from 0-260 degrees of grey, i.e., white to black. 
It is capable of sorting 18-20 t / h depending on the level of contamination or 
discoloration of the chips. A continuous stream of chips is fed into the sorter 
on a high-speed belt. Two cameras, one mounted above die chips and die other 
below, capture images of the chip stream flowing past and send these images to 
a computer for processing. The computer analyses the image and targets 
specific particles based on colour and size parameters input by an operator. 
Wl ien the computer identifies a target, specific air-jets across the end of the 
belt are activated to blow the targeted particles dovm into a reject b in . Test 
samples, 270 kg in weight, were used to determine the optical-sorter's effectiveness. 

Samples of chips were collected at all stages and analyzed for size distribution 
and proportion of bark and charcoal. One chip sample from each burn class 
was pulped at Econotech Services Ltd . , Vancouver using standard techniques. 

Table 1 summarizes die chip recovery, charcoal and bark content after debarking 
and chipping as well as after screening aspen and spruce logs. 

Table 1. Chip Recovery, Charcoal and Bark Content after Debarking and 
Chipping, and after Screening 

Debarked and chipped Screened 
Chip Charcoal Bark Chip Charcoal Bark 

recovery content content recovery content content 
(%)' (%)" (%)' (%)" (%)' 

Ring debarker 
Aspen 74-93 1.2-2.7 0.1-1.4 92-93 1.1-2.4 0.1-1.7 
Spruce ^ 61-68 1.4-2.0 0.4-1.0 93-94 0.6-1.3 0.3-1.5 

Bin debarker 
Aspen 71-91 0.3-2.3 0.1-0.9 91 0.4-1.1 0.3-0.5 
Spruce' 66-83 0.9-2.4 0.3-0.6 92-93 0.8-1.1 0.6-0.9 

" Based on the green weight of chips recovered from green logs. 
Charcoal particles and chips with attached charcoal as a percentage of all chips produced. 
Bark as a percentage of all chips produced. 
Based on total chip weight recovered (green weight). 
Light, medium and heavily burned logs. 

^ Medium and heavily burned logs. 

To determine bark content, the bark was cut off of the chips and weighed to 
calculate a percentage o f die total chip weight. The charcoal category includes 
both dusty and woody charcoal. Although the amount of charcoal wasn't high, 
wi th the wood included the worst case scenario was 2.7% and occurred 
immediately after debarking. N e w teeth were put on the ring debarker to 
ensure they were sharp and the pressure was high because, in winter, bark 
removal is difficult. As a result a lot of fibre was removed. This was also true 
for the bin debarking. 

Large-diameter, ring-debarked aspen logs had good bark and inner cambium 
layer removal, while some bark and charcoal remained on the small-diameter 



and crooked logs that were ring debarked. However, many of the logs had a 
grey colour after debarking. The operator at the bin-type debarker controlled 
the length of time the logs remained in the debarking chamber and therefore 
was able to achieve good debarking on all logs. As the degree of burn increased, 
the chip recovery decreased because more fibre was removed from the outer 
surfaces and broken pieces dropped through the bottom of the debarken 

In many cases the bark on medium- and heavily-burned aspen logs fell off 
during handling and this may have contributed to the relatively high chip 
recovery on the ring-debarker. The pressure on the debarking tool was reduced 
for those logs and less wood fibre was scraped away. 

Table 2 summarizes the chip recovery, charcoal and bark content after optically 
sorting both unscreened and screened chips. 

Table 2. Chip Recovery, Charcoal and Bark Content after Optical Sorting 

Debarked and chipped Screened 
Chip 

recovery 
(%)' 

Charcoal 
content 
(%)" 

Bark 
content 
(%)" 

Chip 
recovery 

{%)' 

Charcoal 
content 
(%)" 

Bark 
content 
(%)' 

Ring debarker 
Aspen 81-90 1.3-1.4 0.0 87-89 0.8-1.4 0.0 
Spruce 95 0.1-0.6 0.1-0.4 92-94 0.1-0.6 0.1-0.4 

Bin debarker 
Aspen 86-97 0.1-0.7 0.0-0.1 86-97 0.0-0.5 0.0 
Spruce ' 94 0.1-0.2 0.0-0.4 92-94 0.0-0.3 0.0-0.2 

" Based on chip weight produced as a proportion of the weight of logs chipped. 
^ Charcoal particles and chips with attached charcoal as a percentage of all chips produced. 
" Bark as a percentage of all chips produced. 

Light, medium and heavily burned logs. 
Medium and heavily burned logs. 

Debarking and screening can reduce the amount of charcoal and bark in a chip 
furnish. Opt ical sorting using the S i m c o / R a m i c chip sorter also appears to 
reduce the amount of charcoal in the chip furnish. 

Table 3 summarizes the average acceptable chip recovery including all the 
deductions from log form. The recovery was better with the unscreened 
furnish because small light-coloured material was retained by the sorter while 
with the screened sample, the material smaller than the 6-mm woven wire screen 
had already been removed prior to optical sorting.^ 

Table 4 shows the results of chipping, screening, and optical sorting spruce logs 
that were not debaiked. The recovery after optical sorting was 70% for unbarked 
spruce. There is an increase in recovery from debarked logs as shown in Table 
3. The charcoal content for an unbarked log after chipping was almost 6%. 
Screening did not change this value in diis case, but after optic sorting most of 
the charcoal and bark had been removed. The overall average acceptable chip 
recovery for the unbarked logs after chipping, screening, and optical sorting was 

Araki, Dennis. Draft Report. Recovery of pulp quality chips from burned stems. FERIC Special 
Report in progress. 



Table 3. Average Acceptable Chip Recovery from Optical Sorting Trials 

Optic sorted chips 
Not screened furnish 

Chip recovery 
(%)'•' 

Screened furnish 
Chip recovery 

(%)' 

Ring debarker 
Aspen 56-78 58-73 
Spruce 54-60 52-58 

Bin debarker 
Aspen 63-73 59-72 
Spruce 57-73 56-70 

" Based on green weight of chips recovered from green logs. 
Light, medium and heavily burned logs. 
Medium and heavily burned logs. 

Table 4. Chip Recovery, Charcoal and Bark Content for Unbarked Spruce Logs 

Chip Charcoal Bark 
recovery content content 

(%)" (%)' 

After chipping 100 0.5 5.8 
After screening 91 0.4 5.4 
After optic sorting 68 0.0 0.2 

" Based on green weight of chips recovered from green logs. 
^ Charcoal particles and chips with attached charcoal as a percentage of all chips produced. 

Bark as a percentage of all chips produced. 

64%. The chips produced from die optical sorting trials were screened then 
the fines and pins were analyzed and removed. The pins were 2 m m ' in size. 

The costs and productivities of the machinery used in this study are shown in 
Table 5. The productivities are based on FERIC's experience with the equipment 
and the manufacturer's suggested productivities for processing burned wood. 
These numbers apply to whole logs. 

Table 6 shows the costs to produce one green tonne of sorted chips, either 
screened or unscreened. T h e prices for unscreened chips range from $29.50-
55.50/t depending on the degree of burn and log size. The average log size for 
the study was about 0.2 m ^ W i t h screening, the cost is higher, ranging from 
$35.80-64.40/t. 

The cost to produce acceptable chips using an optical sorter from unbarked 
spruce vwth yield recovery of 64% is $26.60/t. The optical sorter has a high 
initial cost but low operating costs. 

Screening options should be explored further, especially with burned timber. 
It is best to screen the chips as soon as possible after chipping to remove the 
charcoal, preferably at the sawmill. It is not recommended to put the chips into 
a pile and then screen them at the pulp mil l because screening may be more 



Table 5. Equipment Cost and Productivity 

Machine 

Ring debarker and chippr 
Bin debarker and chipper 
Screen 
Optic sorter 
Front-end loader 
Hydraulic log loader 

Price Rate 
($) ($/h) 

1 250 000 207 
1 150 000 161 

100 000 11 
900 000 106 
270 000 101 
220 000 91 

Productivity Cost 
(lyh) ($/i) 

18 11.50 
9 20.10 

18 0.60 
18 5.90 
18 5.60 
9 10.11 

Table 6. Cost to Produce Acceptable Chips (Optic Sorted) 

Optic sorted chips 
Not screened furnish 

Cost 
($/l)" 

Screened furnish 
Cost 
($/t) ' 

Ring debarker 
Aspen 36.63-51.46 39.98-50.52 
Spruce 47.90-52.92 50.67-56.67 

Bin debarker 
Aspen 39.42-45.29 40.58-49.73 
Spruce 39.41-55.50 41.53-52.50 

" Net costs of acceptable chips. 
Light, medium and heavily burned logs. 

" Medium and heavily burned logs. 

difficult at that stage. M a n y mills are using punch plate for the bottom screen, 
but a more aggressive screen such as woven wire may be more effective. Wayne 
Mercer suggested increasing the length of the screen three times in order to 
produce a better result. Alternatively, the feed speed of chips into the screen 
system could be decreased by slowing down the surges. Ensure every chip has a 
chance to hit the screen. 

If a company is considering changing screen systems Dennis Araki at FERIC can 
provide information on screening systems. To decide on the optimal screen size 
for an operation, a minimum 270 kg chip sample is required. It wi l l be run 
through different screens to determine wliich size and thickness yields the greatest 
chip recovery for the best chip quality. Every mil l has a different chipper system 
and that influences screening and should be considered when developing 
screening systems. The trommel screen works fine for in-woods operations and 
the bar screen is usually situated at pulp mills. FERIC has tested five or six screens. 

A new larger model of the optical sorter is on the market. It has 50% more 
capacity than the one used for this study. Radier than putting the entire furnish 
through it, just process burned wood. There are other uses for the optical sorter 
such as cleaning up low grade chips. The optical sorter is expensive and has 
productivity limitations but it may be an option for pulp mills if they want to 
decrease the charcoal in the chips. It is recommended the pulp mills undertake 
their own tests to determine the feasibility of pulping chips from burned logs. 



The report on this project will be published around the end of December, 1998 
and wil l be available to FERIC's member companies. 

Q. Was the optical sorter a C A E ? 
A . T h e unit was developed by the S i m c o / R a m i c corporat ion, Medford , 

Oregan and is marketed in N o r t h A m e r i c a by C A E M a c h i n e r y L t d . , 
Vancouver, B . C . 

Q. D o different diameter logs result i n different chip yields? 
A . Yes, the yield does vary with the diameter of the log. About 9 trees with 

different diameters that averaged 25 cm at the butt were selected for the 
study. O n die smaller diameter logs more bark was removed and more work 
was needed to remove it. 

Q. C a n the optical sorter provide a number value that describes 
chip characteristics instead of sorting? 

A . We had some preliminary discussion on that three years ago. The machine 
takes pictures of chips on die belt, which is moving at 800 feet/min. It can 
distinguish different colours and highlight reject chips. It can identify and 
change the brighmess levels of chip samples on-line. Last winter. Slave Lake 
Pulp ran trials to calculate the thickness, size and colour of batches of chips. 

Y v o n C o r n e a u at Forintek's eastern laboratory has been looking at 
developing an on-line wood chip measurement system. Members in the 
project team include FERIC, Paprican, Forano Inc. (sawmill equipment 
manufacturers) and Groupe Laperriere & Verreault (pulp and paper 
equipment manufacturers). 

Q. H o w does the sorter handle different coloured species? 
A . In a trial where hemlock and cedar chips were mixed together the sorter 

was able to separate out about 85% of the cedar chips based on differences 
in colour. People also considered installing screens for infra-red light that 
would identify the difference between a cedar and a hemlock chip but that 
hasn't been done yet. 

Q, What were the major sources of chip loss? Why was chip recov
ery so low? 

A . Losses in the sorter were due to differences in chip colour wliile in the screening 
process fines and pins were lost. The bottom screen was made of 3 /8" 
woven wire so many chips were lost in screening. Most operations have a 
chip recovery in the low 90%'s for screening but usually punch plate is used. 
T h e charcoal was likely mixed with the small pins and they were both 
screened out to ensure that the charcoal didn't stick to the chips. Also, the 
sorter cannot differentiate between wood that was black because it was part 
of the inner cambia l layer of aspen and wood that was blackened by 
charcoal; it was all classified as a reject. 

Q, What was the sequence of events in the trial? 
A . The unbarked logs were chipped, screened and then sorted in the optical 

sorter. 
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Composting Wood Residues 

Stacey Schaub M.Sc. BIT 
KC Environmental Group Ltd., Edmonton, Alberta 

Introduction Composting is a viable option foi- utilizing wood residues, and this presentation 
wdll provide information about the basics of composting and the parameters to 
begin a composting operation. The information provided wdll show companies 
the benefits of composting which is another option for utilizing wood residues. 
Composting is one of the five services provided by K C Environmental Group 
L t d as outlined in Table 1. 

Table 1. Environmental Group's Services 

1. Environmental Site Assessments 
2. Environmental Management Systems 
3. Composting 
4. Eco-certifieation 
5. Integrated Waste Management 

What is composting? Composting is a managed process that controls biological decomposition and 
stabilizes organic substrates, by managing diermophilic conditions, to produce 
a humus-like product called compost. 

Benefits of Composting Composting can be performed on-site which reduces transportation costs. 

Compost is rich in nutrients and can be a valuable amendment for horticultural 
and reclamation practices. 

The compost product improves soil structure, texture and water holding capacity. 

Composting is a cost effective disposal system. Tl ie end product may be beneficial 
to the environment as a soil supplement and can be marketed and sold to 
generate revenue to off-set costs. 

The composting process includes three stages: init ial microbial activation 
phase, active composting phase, and the curing phase. Each phase typically 
has a specific temperature range and microorganism. Generally, the init ial 
microbial activation phase is mesophilic (20°C to 45°C) , the active stage is 
thermophilic (45°C to 75°C) and the curing phase is mesophiUc. The major 
groups of microorganisms in compost ing are fungi, actinomycetes and 
bacteria. Fungi and actinomycetes function best under mesophilic conditions 
where as bacteria best work under thermophilic conditions to decompose the 
feedstock materials. For each phase, certain microorganisms decompose 
organic materials better and create the environment that is best suited for 
decomposing the feedstock materials. Some of the microorganisms responsible 
for the decomposition process, including the type of feedstock material they 
best breakdown, are shovra in Table 2. 



Table 2. Compost Microorganisms and Target Feedstock They Decompose 

Microorganisms Target material 

Bacteria Starches 
Fungi Cellulose 
Actinomycetes Cellulose and lignin 
Yeast Sugars 
Algae Moist materials 
Protozoa Biosolids 

In all composting projects, independent of the method that is selected, the three 
composting phases occur. However, it is the sophistication of the method selected 
that will increase the rate of decomposition for the feedstocks and produce a 
final product. For example, in Figure 1, a schematic diagram compares the three 
composting methods: 

• passive piles and windrows 

• mrned/aerated piles and windrows 

• in-vessel systems. 

The figure shows that higher teclinolog)' systems (in-vessel) require higher capital 
investment but wil l result in better process control and more materials being 
processed. W i t h the higher waste processing rates, the throughput increases so 
the amount o f feedstocks processed can be increased. W i t h that said, the 

Composting Methods 

^ Higher technology-
more control ^- . 

/ In-vessel \ 
^^^^^^^^systeni^^^ 

+-» 

o 
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/ Turned/ \ 
/ aerated \ 
1 piles 

^^^^—^^^^^^^^^ \ a n d w i n d r ^ ^ 

/Pass i ve pi les\ / 
[ a n d ^ i n d r o \ ^ <^ Increased area 

--^ required 

Throughput 

Figure 1. Schematic comparison of composting methods. (Ref. S.Schaub & J. 
Leonard. Trends in Food Science and Technology Vol. 7, No. 8 (74) 
Aug. 1996, pg 263-268. 



following three simplified questions can assist companies in making a decision 
about the method they would like to use: 

1. What type of material is going to be composted? 

2. W i l l composting occur in a rural or an urban setting? Rural settings have 
space available so passive piles and windrows might be an economical 
method to consider. 

3. What capital and operating funds are available? 

Figure 2 lists the seven composting processes and steps to produce a finished 
product. The duration of some of these processes may decrease as higher 
technological systems are implemented. For example the active composting and 
compost curing steps may be shortened using an in-vessel system. Independent 
of the composting method selected for processing feedstock materials to a 
finished product these seven compost processes apply. 

A complete understanding and careful planning for each of the seven processes 
(Figure 2) is important when considering a composting operation. A t this 
workshop, speakers have focused on ways to move the burned wood to the mills 
(feedstock recovery, step #1) and methods to process the charcoal material 
(feedstock preparation, step #2). It is fairly common to have operators stop the 
planning stage after composting, step #3. But , compost operators can not 
forget the other steps, screening, refining, and storing, that may be required to 
take the compost to the final product and marketing stage. W h e n considering 
composting as an alternative method of processing or disposal, all of these steps 
must be considered in the planning process to ensure a successful result. 

For K C , partnership is one excellent opportunity for combining the seven 
composting steps. We encourage others who produce wood residues and other 

Material Collected and 
Delivered to the Facility 

Model First Level Detail 

1. Feedstock 
Recovery 

I 
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I 
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M Finished Product 

5. Compost Curing Finished Product 5. Compost Curing Finished Product 

1 
6. Compost Screening 

and Refining • Finished Product 

; 
7. Compost Storing 

LT I n i n A ^ m n i i t 
and Packaging r in isneu r r o u u c i 

Figure 2. Composting process model with product sources. ( Ref. Compost 
Facility Operating Guide, June 25, 1997, USA Composting Council. 



organic by-products to look for partners to combine the organic materials and 
make a compost operation viable. Also important is to produce a final product 
that can be sold to companies that can use the finished product. For example, 
Sun Gro Horticulture is looking for additives to supplement their professional 
mixes and to prolong the life of their peatbeds. 

The seven steps of composting require, in some form, a type of monitoring to 
ensure that the steps are successful. This monitoring involves six key process 
variables, which in part or in whole are to be met for each step in the composting 
process model (Table 3). A description of the six process variables includes: 

Table 3. Management of Key Process Variables 

MANAGEMENT OF 
KEY P R O C E S S VARIABLES 

P R O C E S S 
VARIABLES 

FEED-
STOCK 

Feedstock 
Collected 

and 
Delivered 

PROCESSING STEPS 
P R O C E S S 

VARIABLES 
FEED-
STOCK 

Feedstock 
Collected 

and 
Delivered 

step 1: 
Feedstock 
Recovery 

step 2: 
Feedstock 

Preparation 

step 3: 
Composting 

step 4: 
Odor 

Treatment 

step 5: 
Compost 
Curing 

step 6: 
Compost 

Screening 
and 

Refining 

step 7: 
Compost 
Storing 

and 
Packaging 

P o r o s i t y v / v / v / V 
N u t r i e n t b a l a n c e v / 
O x y g e n a n d p H \/ V 
M o i s t u r e / / \/ 
T e m p e r a t u r e V 
T i m e v / V / 

Ref. Compost Facility Operating Guide, June 25, 1997, USA Composting Council. 

Six Key Process Variables Porosity 

Feedstock nutrients 

Oxygen 

Moisture content 

This parameter is important for creating the 
environment where natural aeration can take 
place within a pile. 

Th i s parameter is required to maximize the 
composting processes. T l ie carbon to nitrogen 
( C / N ) ratio should be between 30 to 40:1. By 
blending feedstocks, the appropriate ratio can be 
achieved. 

Composting is an aerobic process in which the 
organisms require oxygen to survive and function. 
In composting piles, the oxygen levels should be 
above 10% in order for microorganisms to survive. 
Careful ly selecting feedstock materials and 
establishing porosity using bulking agents helps 
to promote aerobic composting. 

This parameter is critical since microbial activity 
is maximized under ideal moisture contents (45% 
to 60%). I f the compost piles are above 60%, 
then porosity and oxygen could be reduced. 



Temperature M a x i m i z i n g poros i ty and the compos t ing 
mediod will increase temperatures and therefore 
the rate of decomposition. Temperature is used 
to monitor the stage of composting. As shown 
in Tab le 2, mic roorgan i sms have o p t i m a l 
temperamres in wliich tiiey decompose feedstocks. 

Retention time This parameter describes the duration of each 
composting step (Figure 2) to produce a finished 
product. A finished product can be produced 
between six months to two years. T h e time 
period between feedstock materials and finished 
compost depends on the composting mediod, the 
six process management variables, and other 
composting attributes. 

Some of the additional composting attributes that are required within the 
composting processes are described and discussed below. These attributes are 
very important and should be part of any composting operation so that optimal 
composting occurs at all stages (Figure 2) and that a finished product that is 
viable and useful is produced. 

Compost Attributes The following attributes effect the quality of the compost: 

p H and moisture content p H should be between 5.5 to 8. If p H 
exceeds 8, decomposition will be reduced. 
T h e average mo i s tu re con ten t is 
b e t w e e n 4 5 % to 6 5 % , howeve r , 
moisture content can be increased by 
testing recipes in the K C mini-compost 
vessels. 

Bulk density and particle size Particles wi th sizes greater than 10 
centimetres should be ch ipped and 
processed before they are used v\dthin 
the composting system. Depending on 
the feedstock materials, the ideal size is 
5 centimetres. 

Stability is examined at the end of the 
composting process when microbia l 
activity is very low and the pile wil l not 
reheat. Compost activity and stability 
should proceed until the product no 
longer demands nitrogen i f the compost 
is a p p l i e d to so i l . I f app l i ed i n an 
unstable state, plants may be killed as the 
compost may give rise to phytotoxins. 

Soluble salts Depending on the composting process 
and sometimes the feedstocks, a high 
concent ra t ion o f soluble salts w i l l 
p roh ib i t compos t ing by i n h i b i t i n g 
microbial growth. 

Stability 



Trace elements 

Nutrient content 

Pathogens and weed seeds 

Growth tests 

Organic matter 

Inerts 

Water holding capacity 

Trace elements are an issue with some 
feedstock but K C is not concerned with 
wood residues. 

The C / N ratio for composting should be 
about 30:1. T h e ratio should not be 
greater than tiiis because decomposition 
will be slowed. If the ratio is lower, then 
there is a chance of nitrogen loss and 
greater potential for odours. 

In all composting processes, the C C M E 
Guidelines for Compost Quali ty (1996) 
state that the feedstock materials need to 
sustain thermophilic conditions for three 
to fifteen days, in order to kill tiie pathogens 
and weed seeds in the mix. The duration 
of the thermophilic temperatures depend 
on the composting method 

Laboratory analysis can be conducted to 
confirm the maturity of the compost. 
The tests confirm that the stable compost 
contains no organic phytotoxins that 
could delay seed growth or inhibit plant 
growth. 

Organic matter content is a benefit in 
compost as it improves the soil texture, 
increases soil structure, and soil water 
holding capabilities. 

Inerts can be cons ide red the n o n -
decompostable material or the bulking 
agents. T o remove inerts, screening 
operations are added to the composting 
process and feedstocks used in the mixes 
are monitored. 

Soil that has a compost additive typically 
has greater water holding capacities and 
improved plant growth. 

What Are The Uses For Wood 
Residues? 

Bulking agent This is necessary when dealing with very 
wet or fine materials. A bulking agent 
creates the pore spaces that are necessary 
for establishing an ideal environment for 
the microbial organisms to decompose 
the materials. A suitable environment 
means microbial populations increase 
quickly and thermophilic conditions can 
be attained. Fuel waste which tends to be 
greater than eight centimetres has been 
used and would be screened out at the 
end of the curing stage. Bulking agents 



are also a good starter material after the 
screening process as it contains the 
inoculum to seed die incoming materials. 

Carbon source 

p H amendment 

M u l c h 

What to Consider When Moisture content 
Composting Wood Residues? 

Some materials have a high nitrogen 
content and need to be balanced by a 
feedstock watli a higher carbon content 
in order for composting to proceed (e.g., 
wood residues, shavings, sawdust) 

Depending on the market for the compost, 
ash can be stockpiled and amended with 
the compost. Ash would not typically be 
added to the composting mix since the 
p H is above 8. Once the finish compost 
is produced, ash can be mixed into the 
compost and this additive incorporated 
into the soil. 

Depend ing on the compost location, 
mulch product from wood residues is a 
great water absorber to improve on site 
roads, helps to keep the compost area 
clean, and can be used as a media in the 
horticulture industry. 

Mainta in die mixtures moisture content 
between 4 5 % to 65%. 

p H Some w o o d b y - p r o d u c t s are very 
alkaline (ash from power generation 
stations). However, depending on the 
market for the compost , the p H of 
the final product should be neutral . 
Further, the feedstock mixture should be 
within the range for optimal microbial 
decomposition (5.5 to 8 pH) . 

High cellulose and 
l ignin content Fungi and actinomycetes have to be 

es tabl ished i n compos t pi les . T h e 
optimum temperature for this is 4 5 ° C . 
The rate of activity is not high at this 
tempera ture , so two years may be 
required to get a mature and usable 
compost product. 

Compost screening The wood chips are screened out of the 
compost product. In some feedstocks, 
m i c r o b i a l popu la t i ons m a y not be 
established so manure, which does have 
m i c r o o r g a n i s m s , c a n be a d d e d . 
A l t e rna t i ve ly , the screened material 
that was used as a bulking agent can be 



used as a starter or inoculum because 
microbes will be on the chips. 

Analysis of feedstocks. Analysis of the feedstock's G / N ratio, trace elements, 
and moisture content need to be conducted. 

Modeling-recipe formulat ion. K C Environmental has mini-compost 
vessels that hold up to two hundred litres of material. In these vessels, a recipe 
can be tested under ideal conditions and monitored. If favourable results are 
attainable from the project then the following steps can be taken. 

• Site preparation 

• Site process operations 

• Maturat ion process 

• Maturity testing 

Conclusions Composting takes partnership and K C is there to help. We are looking for 
opportunities to use wood residues wdth other industrial feedstocks to develop 
successful composting operations. Partnership - it can and is being done. For 
example, an industrial co-composting project started in September of 1991, 
was successful when a glycol feedstock was amended by adding carbon in the 
form of wood shaving and sawdust. After two turnings and a composting 
period of a year and a half compost was produced. The volume reduction of 
the product was 60%. W i t h the feedstock materials that were used, the 
composting process decomposed the wood residues so that no screening was 
necessary. The company used the product for landscaping and as an amendment 
to their soil. The compost project was successful in stabilizing the glycols, using 
the carbon amendments, and produced a usable product. 

Come talk to us and let us help you find a viable alternative for wood residues 
and other organic by-products. 

Questions Q. What composting system uses a two-year time frame? 
A . The aerated static pile, turned twice wdth a wdndrow turner. A windrow 

turner, depending on the location, costs approximately % 1 300 per turn but 
it also depends on the volume of material. For the materials in tiie above 
mentioned project, the bulk density was quite low so seven wdndrows 100 m 
long could be processed in half a day. 

Q. If you were using agricultural waste, how do the product and 
production costs compare to wood wastes? 

A . K C Environmental has only dealt wdth wood waste and not agricultural 
waste. Wood waste is used to supply the carbon amendment. Agricultural 
waste, which is straw, could be costly. 

Getting Started 



Discussion and Closing Remarks 



Q, H o w d id H L F P negotiate its utilization standards for burned 
wood? 

A . Dennis Qiaintillio (Alberta Environmental Protection): The process started 
with a joint industry - Alberta government meeting in Edmonton and a 
memo sent by Cl i f f Henderson, Assistant Deputy Minister of the Alberta 
Dept. of Environmental Protection. In July, an ad hoc committee chaired 
by Doug Sklar will convene to discuss details such as utilization standards. 
There will be industry, regional and district representation at the committee 
and Doug will represent the departmental level. 

Q. What k ind of product can OSB producers utilize f rom burned 
wood? 

A . The burned wood probably won't have a big effect on regular operations. 
The green wood currentiy running through the mill has 80% moismre content 
compared to decked wood which normally is about 90%. Slave Lake Pulp 
and Weyerhaeuser are considering processing burned timber from the S1 
Management Un i t . The stand to be salvaged are dead and through the 
summer the drying factor will be critical in regards to stranding, although 
there may be more fines generated than normal. 

Tony Sander's comment: A manager from Weyerhaeuser Slave Lake's O S B 
mill told me they haven't experienced problems in the past producing O S B 
from fire-damaged stems. However, there are more fines produced because 
of the dryness of the burned wood, although soaking the bolts reduce the 
burned wood effects. T h e Polar B o a r d d iv is ion o f S locan-Tackama 
Division had the same experience: the wood seemed to be drier, there seemed 
to be more fines generated when stranding but the overall dryness was 
compensated for when the bolts were soaked and went through the initial 
pre-treatment. Anybody who wants further details cou ld contact the 
Weyerhaeuser plant at Slave Lake and the Polar B o a r d plant at Fort 
Nelson. 

Q. Where d id Fibreco measure the R14 and did the company use 
the results of those measurements to select which process to use? 

A . Ron Erickson (Fibreco Pulp): The R 1 4 measurement was taken at the Bauer 
refiner. The R 1 4 values certainly affected the decisions to apply the extra 
pre-treatment at al l the stages: sulfite, pre-steaming and pre-heater 
pressurization. Decisions were made at the R 1 4 finishing line operation. 

Q, Was there an advantage to running the logs butt- or top-first 
through the debarker? 

A . Dennis Araki (FERIC): In the FERIC chipping study, the butts went through 
first. The only difference from regular operations was that the knives on the 
debarker were sharpened and the feed was slower to remove the bark. Some 
companies debark logs top first with the ring debarker so the rings can fully 
wrap around the log and remove as much bark on the butt ends as possible. 
Poorly debarked tops can be bucked off with minimal impact on recovery. 



Q. How can you get the charcoal specks out of pulp? 
A . Paul Watson (Paprican): M a n y years ago, Paprican developed a process 

called Paprifer, a system that upgrades chips by using a washing stage. 
Unfortunately, Paprifer is a batch system so it is not applicable in an 
industrial context, though it is possible that it could be modified. It's 
probably not possible to chemically remove charcoal from chips because it 
is inert. The cleaning systems presented at this workshop can remove 
charcoal from the chips. 

A floatation process might remove the charcoal from pulp but it would be 
similar to a cleaning system. A physical process would probably be needed 
because of the inert nature of charcoal. 

Q. What should people cons ider when they want to collect a 
representative chip sample to determine the type of chips they 
have and possible methods to process them? 

A . Controls are problematic in chip sampling. Some people at this workshop 
have compared burned wood samples against previous historical samples. 
Sampl ing of chips is a nightmare. For the last 20 years Paprican has 
considered various methods of d i ip sampling. Robin Berlyn, from Paprican's 
Pointe Claire, Q C office has studied chip sampling. B ig samples and large 
numbers of samples are required to be representative, particularly in 
laboratory studies of chip sampling. Paprican's research group now tends 
to start its studies w i th standing trees and follows them through the 
chipping, debarking and pulping process. Statistical representativeness is 
not possible when sampling chips. 



Closing Comments 

Companies affected by the fires have been trying to calculate the volume of 
salvageable wood. Estimates of the volume of burned timber were given at the 
beginning of the workshop. The total damage will probably range between 8-9 
million m^, but remains to be finalized. Since the last meeting on M a y 21,1998, 
die area of burned cutblocks was given to Cliff Henderson to review and it should 
be resolved within a few weeks. 

Tl ie F R I A A administration has been contacted about mechanisms to use for 
the allocation of funds. F R I A A is drafting a proposal on funding allocation for 
reforestation of cutblocks for consideration by the L F S . Issues have been raised 
on deciduous dead timber dues. Some rates published in the legislation are 
being reviewed and w i l l soon be settled. W i t h respect to operating plans, 
several companies have already started salvage operations. At the end of July, 
operating plans, i f not finafized in detail, should at least have allocation and 
utilization standards. 

There is a scarcity of green chips in general so there wi l l be pressure on 
companies, both the sawmills and pulp mills, to utilize some of the ideas 
presented at this workshop to maximize chip recovery from burned wood. The 
work is just beginning in that regard. 

This workshop was an excellent investment in both time and money. Boti i the 
amount and quality of information that was put forward on salvaging and 
processing burned t imber was impressive. The workshop was t imely: it is 
valuable to listen to recent experiences and the information will have a large 
benefit-cost impact. 

At the time of the first meeting (May 21, 1998) in Edmonton there were major 
fires at a level diat Alberta had not experienced for some time. T l i e fire hazard 
was increasing on a daily basis and resources from nine provinces and the U S A 
were on the fire line. Today, adequate rain throughout the province has brought 
the build-up index back to normal. It is still early in the fire season, but this is a 
welcome break from the fires and provides an opportunity' for this salvage 
initiative. 

Thanks to FERIC for putting this workshop together on short notice and to the 
speakers for their excellent information, especially those people who were pulled 
out of the audience to speak. It was gratifying to hear people speak with such a 
level of experience and expertise. The fact that the speakers volunteered is proof 
that everyone is trying to work through this to the best of their abilities. 

O n behalf of Environmental Protection thanks to all speakers and participants. 

Doug Sklar 

Alberta Environment 
Protection 

Dennis Quintilio 

Alberta Environmental 
Protection 
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#2- 1335 DalhousieDr. 
Kamioops, BC 
V2C 5P6 
Phone: (250) 851-9907 
Fax: (250) 851-9952 
e-mail: lhartley@chimo.com 

Clear Lake Ltd. 
Colin Bamsey 
4310-97th St. 
Edmonton, AB 
T6E 5R9 
Phone: (403)448-1858 
Fax: (403)434-8144 

Clear Water Forest Products Ltd. 
Ken Pickrell 
PO Box 2527 
Meadow Lake, SK 
SOM IVO 
Phone: (306)236-6511 
Fax: (306) 236-2121 

mailto:summ@westfrasertimber.ca
mailto:chappell@uniserve.com
mailto:rbohning@nrcan.ca
mailto:lhartley@chimo.com


Clear Water Forest Products Ltd. Dept. of Renewable Resources, Emco Ltd. / BP Co. 
Sandy Spiden Univ. of Alberta M.N. Currey 
PO Box 2527 Lars Bach PO Box 576 
Meadow Lake, SK Dept. of Renewable Resources, Edmonton, AB 
SOM IVO Gen. Services Bldg. T5J 2K8 
Phone: (306)236-6511 Edmonton, AB Phone: (403)440-7313 
Fax: (306) 236-2121 T6B 2U1 Fax: (403)465-1181 

Phone: (403)492-1497 
Coneco Equipment Inc. Fax: (403)450-5397 Emco Ltd. / BP Co. 
Les Hadden e-mail: lars.bach@ualberta.ca H. Meimar 
16116- 111th Ave. PO Box 576 
Edmonton, AB Double B Logging Edmonton, AB 
T5M 281 Leo Berube T5J 2K8 
Phone: (403)451-2630 PO Box 1719 Phone: (403)440-7313 
Fax: (403)451-2646 Whitecourt, AB Fax: (403)465-1181 

T7S 1P5 
Corser Resources Ltd. 1 Phone: (403) 778-8838 Eric Penna Contracting 
Craig Corser Fax: (403) 778-8839 Eric Penna 
4209 - 6th Ave. PO Box 1980 
Edson, AB Double B Logging Athabasca, AB 
T7E 1A5 Andre Girard T9S 2B6 
Phone: (403)723-3330 POBox 1719 Phone: (403)675-9461 
Fax: (403)723-1957 Whitecourt, AB Fax: (403)675-9122 
e-mail: yellwood@telus.planet.net T7S 1P5 

Phone: (403)778-8838 FERIC 
Cowley Forest Products Fax: (403) 778-8839 Dennis Araki 
Dale Strandquist 2601 East Mall 
Cowley, AB Double B Logging Vancouver, BC 
Phone: (403)628-3991 Terry Langley V6T1Z4 
Fax: (403)628-3993 PO Box 1719 Phone: (604)228-1555 

Whitecourt, AB Fax: (604)228-0999 
Crestbrook Forest Industries Ltd. T7S 1P5 e-mail: dennis-a@vcr.feric.ca 
Wayne Mercer Phone: (403)778-8838 
PO Box 4600 Fax: (403)778-8839 FERIC 
Cranbrook, BC Marv Clark 
V1C4J7 Double B Logging 2601 East Mall 
Phone: (250)426-9373 Roger Paradis Vancouver, BC 
Fax: (250)426-5372 POBox 1719 V6T 1Z4 

Whitecourt, AB Phone: (604)228-1555 
Cutting Edge Mechanical Services Ltd. T7S 1P5 Fax: (604)228-0999 
Les Sutherland Phone: (403)778-8838 e-mail: marv-c@vcr.feric.ca 
PO Box 206 Fax: (403)778-8839 
Entwisde, AB FERIC 
TOE OSO Economic Development Edmonton Craig Evans 
Phone: (403)727-2091 Kent McMuller 2601 East Mall 
Fax: (403)727-2033 9797 Jasper Ave. Vancouver, BC 

Edmonton, AB V6T 1Z4 
Denharco T5J 1N9 Phone: (604)228-1555 
Dave Blackmore Phone: (403)917-7645 Fax: (604)228-0999 
9341 -71st Ave. Fax: (403)426-0535 e-mail: craig-e@vcr.feric.ca 
Grande Prairie, AB 
T8V 6E2 
Phone: (403) 814-3979 
Fax: (403)532-2585 

mailto:lars.bach@ualberta.ca
mailto:yellwood@telus.planet.net
mailto:dennis-a@vcr.feric.ca
mailto:marv-c@vcr.feric.ca
mailto:craig-e@vcr.feric.ca


FERIC 
Stephanie Sambo 
2601 East Mall 
Vancouver, BC 
V6T 1Z4 
Phone: (604)228-1555 
Fax: (604)228-0999 
e-mail: stephanie-s@vcr.feric.ca 

FERIC 
Tony Sauder 
2601 East Mall 
Vancouver, BC 
V6T 1Z4 
Phone: (604)228-1555 
Fax: (604)228-0999 
e-mail: tony-s@vcr.feric.ca 

FERIC 
Alex Sinclair 
2601 East Mall 
Vancouver, BC 
V6T 1Z4 
Phone: (604)228-1555 
Fax: (604)228-0999 
e-mail: alex-s@vcr.feric.ca 

Fibre West Resources 
Keith Hutton 
19Farr Oaks 
St. Albert, AB 
Phone: (403)458-1409 

Fibreco Pulp 
Ron Erickson 
PO Box 330 
Taylor, BC 
VOC 2K0 
Phone: (250)789-9300 
Fax: (250)789-3089 

Finning (Canada) 
Jim Jamieson 
PO Box 2405 
Edmonton, AB 
T5J 2S1 
Phone: (403)483-4304 
Fax: (403)483-3676 

Finning (Canada) 
Jim Keay 
PO Box 2405, 10430 - 178th St. 
Edmonton, AB 
T5J 2S1 
Phone: (403)483-3645 
Fax: (403)483-3676 
e-mail: jkeay@finning.ca 

Forest Industry Suppliers Assoc. of Alberta 
Ken Glover 
1 - 8008- 107th Ave. 
Edmonton, AB 
T5S 2J5 
Phone: (403)489-5900 
Fax: (403)489-6262 

Forest Industry Suppliers Assoc. of Alberta 
Tom Stoddart 
1 - 8008 - 107th Ave. 
Edmonton, AB 
T5S 2J5 
Phone: (403)489-5900 
Fax: (403)489-6262 

Forintek Canada Corp. 
Ron Nielson 
2665 East Mall 
Vancouver, BC 
V6T 1W5 
Phone: (604)222-5672 
Fax: (604)222-5690 
e-mail: ron@van-forintek.ca 

Gran Contracting Ltd. 
Greg Lennea 
PO Box 338 
Barrier, BC 
VOE lEO 
Phone: (250)672-5729 
Fax: 

High Level Forest Products 
Tom Hoffman 
PO Box 749 
High Level, AB 
TOH IZO 
Phone: (403)926-3781 
Fax: (403)926-4773 

Interior Mill Equipment (1985) Ltd. 
Walter Kabatoff 
PO Box 1810 
Grand Forks, BC 
VOH IHO 
Phone: (250)442-5541 
Fax: (250)442-2426 
e-mail: ime85@awinc.com 

IWG Wood Grinders & Custom Screening 
Clayton McCormack 
16011 - 110th St. 
Edmonton, AB 
T5X 4S1 
Phone: (403)975-4523 
Fax: (403)457-2323 

J. Henry Enterprises (Brydon Geomatics) 
Jack Henry 
PO Box 7 
Whitecourt, AB 
T7S 1N3 
Phone: (403) 778-5856 
Fax: (403)778-5856 

J.R. Blackmore & Sons 
Ken Oler 
PO Box 22, Site 12, RR2 
Sundre, AB 
TOM 1X0 
Phone: (403)638-7642 
Fax: 

KC Environmental 
Stacey Schaub 
15619- 112 Ave. 
Edmonton, AB 
T5M 2V8 
Phone: (403)488-7926 
Fax: (403)452-8284 
e-mail: kcgroup@connect.ab.ca 

Mar Logging 
Marcel Nobert 
POBox 1635 
High Prairie, AB 
TOG lEO 
Phone: (403)776-2131 
Fax: 

mailto:stephanie-s@vcr.feric.ca
mailto:tony-s@vcr.feric.ca
mailto:alex-s@vcr.feric.ca
mailto:jkeay@finning.ca
mailto:ron@van-forintek.ca
mailto:ime85@awinc.com
mailto:kcgroup@connect.ab.ca


Millar Western Forest Products Ltd. 
Colin Berg 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Ray Cartwright 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Richard Clark 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Gordon Clarke 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Mark Coolen 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Troy Donadt 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Duane Farrar 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Jim Halawell 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Jim Herculson 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Archie Jacobs 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Ken Kozak 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Richard Krygier 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Roger Luce 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Steve MacPhail 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Karen Manweiller 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Alan Marusyk 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Bob Mason 
PO Box 3030 
Boyle, AB 
TOA OMO 
Phone: (403)689-3030 
Fax: (403)689-3500 

Millar Western Forest Products Ltd. 
Max Matthews 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403) 778-4631 

Millar Western Forest Products Ltd. 
Ross Maxwell 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Keith Murray 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Pat Rogers 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 



Millar Western Forest Products Ltd. 
Jonathan Russell 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Jeff Seammell 
PO Box 3030 
Boyle, AB 
TOA OMO 
Phone: (403)689-3030 
Fax: (403)689-3500 

Millar Western Forest Products Ltd. 
Rob Seipert 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Todd Stanton 
PO Box 3030 
Boyle, AB 
TOA OMO 
Phone: (403)689-3030 
Fax: (403)689-3500 

Millar Western Forest Products Ltd. 
Trevor Wakelin 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Dave Wall 
PO Box 3030 
Boyle, AB 
TOA OMO 
Phone: (403)689-3030 
Fax: (403) 689-3500 

Millar Western Forest Products Ltd. 
Les Welsh 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Bruce West 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. 
Axel Winter 
PO Box 3030 
Boyle, AB 
TOA OMO 
Phone: (403)689-3030 
Fax: (403) 689-3500 

Millar Western Forest Products Ltd. 
Auralee Wolfe 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Forest Products Ltd. (Silvacom) 
Ted Gooding 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: (403)778-2221 
Fax: (403)778-4631 

Millar Western Pulp 
Grant McFarlane 
5004 - 52nd St. 
Whitecourt, AB 
T7S 1N2 
Phone: 
Fax: 

Millar Western Pulp 
Allan Pawlowich 
PO Bag 2200 
Edmonton, AB 
T5J 4W2 
Phone: (403)486-8200 
Fax: (403)486-8283 

Millar Western Pulp 
Ron Reis 
PO Bag 2200 
Edmonton, AB 
T5J 4W2 
Phone: (403)486-8200 
Fax: (403)486-8283 
e-mail: ronreis@millarwestem.com 

Millar Western Pulp 
Walter Thompson 
PO Bag 2200 
Edmonton, AB 
T5J 4W2 
Phone: (403)486-8200 
Fax: (403)486-8283 

Mostowich Lumber Ltd. 
Amie Mostowich 
PO Box 90 
Fox Creek, AB 
TOH IPO 
Phone: (403)622-4296 
Fax: (403)622-4297 

Mostowich Lumber Ltd. 
Mike Pasula 
PO Box 90 
Fox Creek, AB 
TOH IPO 
Phone: (403 622-4296 
Fax: (403)622-4297 

Nicholson Manufacturing Ltd. 
Bill Freyrer 
PO Box 2128 
Sidney, BC 
V8L 3S6 
Phone: (250)656-3131 
Fax: (250)656-3111 
e-mail: feyrerwj@nmbc.com 

Nicholson Manufacturing Ltd. 
Ed Hogarth 
PO Box 2128 
Sidney, BC 
V8L 3S6 
Phone: (250)656-3131 
Fax: (250)656-3111 
e-mail: feyrerwj @ nmbc .com 

Northeastern Alberta Lumbering Assoc. 
Don Sarafinchan 
PO Box 232 
Lac La Biche, AB 
Phone: (403)623-3933 
Fax: (403)623-3966 

Northeastern Lumber Assoc. 
Glenn Onciul 
PO Box 232 
Lac La Biche, AB 
Phone: (403)623-3933 

mailto:ronreis@millarwestem.com
mailto:feyrerwj@nmbc.com


Northland Chipper Sales Ltd. 
Mike Jennings 
104-20551 Langley Bypass 
Langley, BC 
V3A 3E8 
Phone: (604)532-6000 
Fax: (604)532-6001 

North wood Pulp and Timber Inc. 
Doug Ens 
PO Box 9000 
Prince George, BC 
V2L 4W2 
Phone: (250)962-3215 
Fax: (403)962-3566 
e-mail: doug_ens@northwood.ca 

Novotny Management 
George Novotny 
PO Box 701 
Grand Forks, BC 
VOH IHO 
Phone: (250)442-3657 
Fax: (250)442-3657 
e-mail: novotny@wkpowerlink.com 

Nyt Owl Investments Ltd. 
James Mason 
PO Box 1378 
Mayerthorpe, AB 
TOE INO 
Phone: (403)778-0201 

Onysly Environmental Services 
Barrie Onysly 
POBox 1212 
Athabasca, AB 
Phone: (403)675-9669 

Paprican 
Paul Watson 
3800 Wesbrook Mall 
Vancouver, BC 
V6S 2L9 
Phone: (604)222-3200 
Fax: (604)222-3207 
e-mail: watson@vanlab.paprican.ca 

Peace River Pulp 
Berry Heinen 
PO Box 6500 
Peace River, AB 
T8S 1V5 
Phone: (403)624-7421 
Fax: (403)624-7416 

Peace River Pulp 
Gary Samek 
PO Box 4400 
Peace River, AB 
T8S 1V7 
Phone: (403)624-7367 
Fax: (403)624-
e-mail: gsamek@prpddmi.com 

Peterson Pacific Corp. 
Bill Taylor 
29408 Airport Road 
Eugene, OR 
97404 
Phone: (541)689-6520 
Fax: (541)689-0804 
e-mail: sales@petersonpacific.com 

Risley Equipment Ltd. 
Carl Whitelock 
9024- 108th St. 
Grande Prairie, AB 
T8V 4C8 
Phone: (403)532-3282 
Fax: (403) 538-1808 

Robin Stewart Enterprises (1992) Ltd. 
Peter Derochie 
PO Box 493 
Rocky Mountain House, AB 
TOM ITO 
Phone: (403) 845-2368 
Fax: (403) 845-4996 

Robin Stewart Enterprises (1992) Ltd. 
Al Radford 
PO Box 493 
Rocky Mountain House, AB 
TOM ITO 
Phone: (403) 845-2368 
Fax: (403) 845-4996 

Sanders & Company 
Manny Baillie 
PO Box 1780 
Sundre, AB 
TOM 1X0 
Phone: (403)638-7731 
Fax: (403) 638-4670 

Sandwell Engineering Inc. 
Ed Condrotte 
1190 Hornby St. 
Vancouver, BC 
V6Z 2H6 
Phone: (604)684-9311 
Fax: (604)688-5913 
e-mail: econdrotte@sandwell.com 

Sandwell Engineering Inc. 
Bill Lloyd-Jones 
1190 Hornby St. 
Vancouver, BC 
V6Z 2H6 
Phone: (604)684-9311 
Fax: (604) 688-5913 
e-mail: blloyd-jones@sandwell.com 

Sawline Canada Inc. 
Ed Verhulsl 
72 Sheridan Dr. 
St. Albert, AB 
T8N 0J2 
Phone: (403) 891-0251 
Fax: 

Schuurman Enterprises Ltd. 
Henry Schuurman 
PO Box 1780 
Cochrane, AB 
TOL OWO 
Phone: (403)932-2435 
Fax: (403)932-6152 

Sheridan Equipment 
Don Davidson 
10571 - 178th St. 
Edmonton, AB 
Phone: (403)484-5651 
Fax: (403)489-8098 

SKS 
ChffStelter 
3585 Grandview Hgy. 
Vancouver, BC 
V5M 2G7 
Phone: (604)431-3893 
Fax: (604)431-3894 

mailto:doug_ens@northwood.ca
mailto:novotny@wkpowerlink.com
mailto:watson@vanlab.paprican.ca
mailto:gsamek@prpddmi.com
mailto:sales@petersonpacific.com
mailto:econdrotte@sandwell.com
mailto:blloyd-jones@sandwell.com


Slave Lake Pulp 
John Isbister 
PO Box 1790 
Slave Lake, AB 
TOG 2A0 
Phone: (403) 849-7707 
Fax: (403) 849-7725 
e-mail: jisbi@westfrasertimber.ca 

Slave Lake Pulp 
Bert Laroque 
PO Box 1790 
Slave Lake, AB 
TOG 2A0 
Phone: (403) 849-7707 
Fax: (403) 849-7725 

Slave Lake Pulp 
Grant Pearson 
PO Box 1790 
Slave Lake, AB 
TOG 2A0 
Phone: (403) 849-7707 
Fax: (403) 849-7725 

Slave Lake Pulp 
Gordon Sanders 
PO Box 1790 
Slave Lake, AB 
TOG 2A0 
Phone: (403) 849-7707 
Fax: (403) 849-7725 
e-mail: gsand@westfrasertimberca 

Spruccland Millworks 
James Kirstein 
PO Box 60 
Fort Assiniboine, AB 
Phone: (403)584-2222 
Fax: (403)584-3722 

Sundance Forest Ind. Ltd. 
Dave Cole 
PO Box 6810 
Edson, AB 
T7E 1V2 
Phone: (403)723-3977 
Fax: (403)723-5046 

Sundance Forest Ind. Ltd. 
Bob Henderson 
POBox 6810 
Edson, AB 
T7E 1V2 
Phone: (403)723-3977 
Fax: (403)723-5046 . 

Sunpine Forest Products Ltd. 
Greg Neill 
PO Box 622 
Sundre, AB 
TOM 1X0 
Phone: (403)638-3772 
Fax: (403) 638-3750 

Tara Forest Products 
Tom Casey 
PO Box 60 
Calling Lake, AB 
TOG OKO 
Phone: (403)331-2036 
Fax: (403) 331-3037 

The Edge Forestry Magazine 
David Holehouse 
50- 51561, RR 224 
Sherwood Park, AB 
T8C IH5 
Phone: (403)922-2157 
Fax: (403)922-6372 
e-mail: dholehouse@aol.com 

The Edmonton Journal 
Paul Marck 
10006- 101st St. 
Edmonton, AB 
T5JOSl 
Phone: (403)429-5274 
Fax: (403)429-5500 
e-mail: pmarch @ thej oumal.southam.ca 

Timberworks Construction Company 
Marco Castro-Wunsch 
15619- 112th Ave. 
Edmonton, AB 
T5M 2V8 
Phone: (403)451-2760 
Fax: (403)452-8284 

Tolko Industries Ltd. 
Dave Knight 
PO Bag 3000 
High Prairie, AB 
TOG lEO 
Phone: (403)523-2101 
Fax: (403)523-4125 
e-mail: hpwoods@inetnorth.net 

Tolsons Enterprises Ltd. 
Mike Tolmie 
Chilliwack, BC 
Phone: (604)792-9575 
Fax: (604)792-3715 
e-mail: logger@uniserv.com 

Vanderwell Contractors (1971) Ltd. 
Con Dermotl 
PO Box 415 
Slave Lake, AB 
TOG 2A3 
Phone: (403) 849-3824 
Fax: (403)849-2530 

Vanderwell Contractors (1971) Ltd. 
Darrel Mackay 
PO Box 415 
Slave Lake, AB 
TOG 2A3 
Phone: (403) 849-3824 
Fax: (403) 849-2530 

Vanderwell Contractors (1971) Ltd. 
Darren Piatt 
PO Box 415 
Slave Lake, AB 
TOG 2A3 
Phone: (403) 849-3824 
Fax: (403) 849-2530 

VK Brunette Ltd. 
Ian Corrigall 
330 Edworthy Way 
New Westminster, BC 
V3L 5G5 
Phone: (604)522-3977 
Fax: (604)522-6806 

Weldwood of Canada Limited 
Bryan Allan 
760Switzer Drive 
Hinton, AB 
TIV 1V7 
Phone: (403) 865-8548 
Fax: 

Weldwood of Canada Limited 
Warren Kehr 
760 Switzer Drive 
Hinton, AB 
T7V 1V7 
Phone: (403) 865-8153 
Fax: (403) 865-8165 
e-mail: warren_kehr@weldwood.com 

mailto:jisbi@westfrasertimber.ca
mailto:dholehouse@aol.com
mailto:hpwoods@inetnorth.net
mailto:logger@uniserv.com
mailto:warren_kehr@weldwood.com


Weldwood of Canada Limited Weyerhaeuser Canada Ltd. 
Bryon Muhley Marc Meyer 
760 Switzer Dr. 2509 Aspen Dr. 
Hinton, AB Edson, AB 
T7V 1V7 T7E 1S8 
Phone: (403) 865-8170 Phone: (403)723-5677 
Fax: Fax: (403)723-3841 

West Fraser Timber Co. Ltd. Weyerhaeuser Canada Ltd. 
Per Henrichsen Heath Schneider 
PO Box 6000 2509 Aspen Dr 
Quesnel, BC Edson, AB 
V2J 3J5 T7E 1S8 
Phone: (250)992-9244 Phone: (403)723-5677 
Fax: (250)992-3027 Fax: (403)723-3841 

e-mail: schneih@wdni.com 
West Fraser Timber Co. Ltd. 
Ray Levac Whitecourt Star 
PO Box 6000 Richard Westlund 
Quesnel, BC Phone: (403)778-3977 
V2J 3J5 
Phone: (250)992-9244 Woodland Equipment 
Fax: (250)992-3027 Wayne Gilroy 
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References on Salvage of Burned Wood Available from FERIC, Western Division 

Baumgaitner, David C . 1987. Salvaging fire-damaged timber in Michigan. 
Nordiern Journal of Applied Forestry 4(1987). 4 p. 

Abstract: Most wildfire effects appraisal systems suggest that the value of 
salvageable dead or damaged trees should be included to determine 
the net economic impact of the fire. However, little information on 
how to estimate salvage values has been available, and salvage 
values are often neglected in postfire value change appraisals. A 
survey of forest managers in M i c h i g a n provided statistics on 
salvage occurring in Michigan from 1980 to 1983. Uses to which 
wildf ire-damaged t imber is put and problems i n market ing 
damaged t imber are identified. Guidel ines are suggested for 
wildfire effect appraisers to use in estimating salvage values after 
fires. 

Balatinecz,JohnJ. 1987. Improving the utilization of fire-killed t imber 
— Phase I. Ontario Minis t ry of Natural Resources and Canadian Forestry 
Service. Canada-Ontar io Forest Resource Development Agreement R A . 
#34006. 26 p. 

Conclusions: The salvage and utilization of fire-killed timber for a variety of 
forest products is technically feasible; however, economic 
feasibility is questionable. 

Fire-killed timber can be harvested by conventional methods. 
However, logging costs are estimated to be 20% higher than for 
green timben 

Fire-killed timber may be utilized for a variety of products, but 
the best options are lumber, heavy timbers (e.g., poles, posts, 
house logs), composite panels and fuels. For pulp and paper it 
is judged to be undesirable because of the presence of chan Char 
affects the cleanliness of the pulp and hence its marketability. 

The majority of Ontario Forest Industry Association respondents 
support the conduct of Phase II of the present study. 

Dieterich,Jolin H . 1979. Recovery potential of fire-damaged southwest
ern ponderosa pine. U.S. Department of Agriculture, Forest Service, Rocky 
Moun ta in Forest and Range Exper iment Station, Fort Col l ins , Colorado . 
Research Note R M - 3 7 9 . 7 p. 

Abstract: T h e survival potent ia l o f f i re-damaged ponderosa pine is 
dependent on many factors, inc lud ing season when the fire 
occurs, percentage of crown scorch, and consumption of live 
crown material. Other factors influencing survival include site 
conditions, available growing season moisture, and incidence of 
insect attracts. 



FERIC. 1998. FERIC literature review on log storage methods, conducted 
on M a y 25, 1998. Forest Engineer ing Research Institute o f C a n a d a , 
Pointe-Claire, Qiiebec. 91 p. 

Summary: A listing of references from a literature search on " T R E E - C D " 
C D - R O M (Forestry Abstracts, Forest Product Abstracts and 
Agroforestry Abstracts) and the Forest Engineering Research 
Institute of Canada Library. Report is available as a hard copy or 
a W O R D 6.0 datafde. 

Krilov, Alex and Ingate,Jack. 1984. Recovery of chips from fire damaged 
plantation pine by a novel water blasting technique. Appita V o l . 37 
No. 5. 4 p. 

Summary: A water blasting technique was developed as part of a system 
designed to salvage chips from fire damaged pines. The complete 
system was installed by Australian Pines and Products L t d . at Tea 
Gardens, New South Wales, to deal with die severely charred logs 
resulting from a wildfire wliich burnt 5 700 hectares of Pinus elliottii 
plantation in December 1979. A Nicholson A 4 debarked logs. 
After debarking die logs were blasted by high-pressure jets of 
water mounted in the mouth of the anti-thrash tunnel of the 
debarker. This removed any remaining bark and charcoal. T l i e 
logs were then chipped by a Nicholson disc chipper. More than 
150 000 tonnes of clean contaminant free chips were produced 
by this system. 

A unique "cradle" was designed so that water from the high 
pressure jets always struck the log from the optimum distance of 
80 m m regardless of log diameter. Water from the system was 
successfully recycled using a series of settling ponds and a 
flocculating agent. Moni tor ing showed water losses of only two 
percent of total throughput. 

L o w e l l , E i n i C ; W i l l i t s , Susan A . ; and K r a h m e r , R o b e r t L . 1992. 
D e t e r i o r a t i o n of fire-killed and fire-damaged t imber i n the 
western United States. U .S . Department of Agriculture, Forest Service, 
Pacif ic Northwest Research Stat ion. Genera l Techn ica l Repor t P N W -
G T R - 2 9 2 . Pordand, Oregon. 27 p. 

Abstract: Fire-killed and fire-damaged timber are an important source of 
fiber and are becoming more important because of a decrease in 
the land base available for timber harvest. Forest managers need 
to know the causes of deterioration and degrade, the expected 
losses in product volume and value, and the impact of time on 
deterioration. 

This report reviews the literature on rate of deterioration for tree 
species found in the Western U n i t e d States, the factors that 
influence rate o f de te r io ra t ion , a n d the agents p r i m a r i l y 
responsible for volume and value loss. Because beetles are the 
primary insects responsible for some deterioration, literature on 
beetle-killed trees is incorporated. Also, estimating rate of survival 
of fire-damaged trees is reviewed. 



Knowledge of rates of deterioration wil l assist in preparing harvest 
plans, environmental impact statements, and timber appraisals in 
fire-damaged and fire-killed stands. 

Key words: Fire-killed stands, deterioration, burned timber, fire-
damaged stands. 

Conclusion: This report suggests: 

• the primary problem in evaluating rate of deterioration from 
the literature is variation; both in methodology and within the 
forest resource on a given site. 

• species is the most important factor when looking at rate of 
deterioration; other factors include: species characteristics (such 
as bark thickness or depth of sapwood), tree diameter, rate of 
growth, age, local site conditions, severity of the fire, and time 
of year the burn took place. 

• the primary deteriorating agents are: insects, stain and decay 
fungi, weather, weather checks breakage and char; insect 
activity usually precedes fungal attack in fire-damaged and 
fire-killed trees and provides a mechanism for introducing 
micro-organisms (fungi) that accelerate sapwood deterioration; 
decay, once introduced, will deteriorate the sapwood ahead of 
any insect damage. 

• value losses wi l l depend on species and the products being 
manufactured. 

Lowell , E in i and Cahi l l , James M . 1996. Deterioration of fire-killed t im
ber in southern Oregon and northern Cali fornia. Western Journal of 
AppHed Forestry 11(4). 7 p. 

Abstract: Deterioration of fire-killed timber in the coastal mountains of 
southern Oregon and northern California was monitored over a 
3 yn period (1988-1990). Defect was identified and measured on 
felled and bucked sample trees by using Scr ibner and cubic 
scaling rules. Douglas-fir [pseudotsuga menziesii), grand fir [Abies 
grandis), white fir {A. concolor), ponderosa pine [Pinus ponderosa) and 
suga pine [Pinus lambertiand), covering a wdde range of geographic 
areas, site conditions, and tree size and age, were studied. One year 
after death, Douglas-fir, sugar pine, and ponderosa pine had lost 
about 1 % and die true firs 5% of their cubic volume. The sapwood 
of the pines was heavily stained. The occurrence of sap rot and 
weather checks increased the second year. Percent loss in al l 
species was correlated wdth small-end scaling diameten A logistic 
regression model predicting die incidence of cull was developed 
for use on logs that have been dead for 3 years. 



Pitze, M e l v i n ; G o r m a n , John and M c K a y , M a r v i n . 1982. Burned forest 
converted into pr ime bleached pulp, sackkraft, and lumber. 4 p. 

Abstract: Four hundred and eiglity thousand cubic metres of logs were 
salvaged from the 1980 Woody Fire in Saskatchewan. Stringent 
production and quality control procedures resulted in the successful 
conversion of this burned timber into quality lumber and chip 
furnish for prime bleached kraft softwood pulp and premium 
grades of multiwall sackkraft. 

Poole, N o r m . 1990. Have m i l l w i l l travel . Logg ing and Sawmil l ing 
Journa l . February, 1990. 2 p. 

Abstract: Ca r r i e r L u m b e r Ltd . ' s experience salvaging insect and fire 
damaged wood in remote areas. The operation was located 325 
km west of Williams Lake, British Columbia , and consisted of two 
portable savraiills, a planer mil l and large drying yard. The mills 
produced about 100 million F B M of 2 X 4 and 2 X 6 studs a year. 

Sauder, E . A . 1996. Salvaging and Processing Burned T imber Work
shop: H i g h Level, Alberta, November 13-14, 1995. Forest Engineering 
Research Institute of Canada, Vancouver, British Columbia . FERIC Internal 
Report. 

Abstract: Over the spring and summer of 1995, a series of forest fires in 
Western Canada left forest companies with the task of salvaging 
large volumes of burned fibre. Forest fires are not uncommon in 
this region and the requirement to recover burned t imber is 
accepted, however, the magnitude of the problem this past year 
was more significant than experienced previously by most major 
forest companies in central Saskatchewan, Alberta , and British 
Columbia . To provide the Forest Engineering Research Institute 
of Canada (FERIC) member companies vrith current information 
on the salvaging, sawmilling and pulping of burned wood, FERIC 
organized a workshop for members directly affected by salvage 
operations. Twenty people representing five forest companies, two 
research institutes, the Alberta government, and one native band 
attended. Forest company representatives included individuals 
with forestry, wildlife, pulp m i l l and sawmiUing expertise. The 
meeting was held in H i g h Level, Alberta, in mid-November, 1995, 
and was hosted by H i g h Leve l Forest Products L t d . These 
minutes summarize the presentations and the discussion relating 
to six general topics: overview of 1995 fires; planning challenges; 
logging logistics; harvesting production concerns; harvesting 
equipment productivity; and, mill ing and processing. 



Sauder, E . A . (ed.) 1997. Proceedings of a workshop on salvaging and 
process ing burned timber. Forest Engineer ing Research Institute of 
Canada, Vancouver, British Columbia . FERIC Special Report SR-124. 48 p. 

Abstract: Over the spring and summer of 1995, a series of forest fires in 
Western Canada left forest companies wdth the task of salvaging 
large volumes of burned fibre. To provide its member companies 
wdth current information on tiie salvaging, sawmilling and pulping 
of burned wood, the Forest Engineering Research Institute of 
Canada (FERIC) organized a workshop for members directiy affected 
by salvage operations. Twenty people representing five forest 
companies, two research institutes, the Alberta government, and 
one native band attended. The meeting was held in H i g h Level, 
Alberta, in mid-November, 1995. One of the recommendations 
from that meeting was to convene a second meeting in the spring 
of 1996 in order to review the wdnter harvest season and transfer 
experiences gained. Weyerhaeuser C a n a d a (Saskatchewan) 
Limited hosted the follow-up workshop in Prince Albert, Saskatchewan 
on J u l y 9-10, 1996. E i g h t people representing four forest 
companies, two research organizations and the Saskatchewan 
government attended. Forest company representatives included 
individuals with forestry, pulping and sawmilling expertise. These 
Proceedings summarize the presentations and the discussion 
during tiiis second workshop, on three general topics: the harvesting 
of burned timber, sawmilling and pulping of burned fibre, and 
research being undertaken to utilize burned fibre. Recommendations 
for future research are also included. 

U n k n o w n . 1998. Mechanized logging i n a fire salvage: R ichmond 
Logging produces 812 loads a day in limby, charred ponderosa pine. 
Timber/West M a r c h , 1998 23(3). 4 p. 

Abstract: R ichmond Logging experience salvaging ponderosa pine timber 
in northeast Washington. Area was harvested using two feller-
buncliers, a grapple skidder, a buckerman, a loader with a Keto 
500 processor, and a hydraulic log loader A i r cleaners were cleaned 
daily and extra care was taken to lubricate the equipment. Two 
sawlog sorts were produced; residual chips from the sawlogs went 
to a pulp mi l l . 



Wallis, G.W.; GodfreyJ.N.; and Richmond, H . A . 19??. Losses in fire kiUed 
timber. Environment Canada and Canadian Forestry Service, Pacific Forest 
Research Centre, Victoria, British Columbia . Information Report B C - X - 8 8 . 
l i p . 

Summary: Magnitude of losses occurring following fire kill in mature timber 
is direcdy related to the extent of the burn, intensity of the fire, 
tree species and rate of salvage. Wliere the fire is relatively cool or 
the timber affected is thick barked, e.g. Douglas-fir, and salvage is 
completed i n the first year, losses in all probability wi l l be of 
minor consequence. Wliere a fire is hot and salvage is delayed, 
consideration must be given to both direct and indirect losses. 

Direct losses result from the physical consumption of trees, in 
total or in part, arid, depending on the size of the timber, may 
account for up to 10% of the preburn inventory. Direct losses 
during mill ing occur primarily at the barkers, where advanced sap 
rot is lost wi th the bark, and at the chippers where advanced 
decay is reduced to fines with its attendant problems. 

Indirect losses arise from increased breakage, insect and fungal 
activity and product degrade. These losses wil l be minor during 
the first year, increasing relatively rapidly thereaften By the fifth 
year after the burn , economic ut i l iza t ion of species such as 
hemlock wil l be in question and utilization of moderately decay-
resistant species, such as Douglas-fir, will be confined to the butt 
log of large trees. Small diameter trees and small top logs will have 
little value by the end of the fourth year because of increased 
breakage and extensive decay. Follovsdng large burns, a significant 
buildup in wood borer and bark beetie populations can be expected 
in dead and dying trees. Early salvage contributes to a reduction 
in these populations through the removal of young broods before 
they emerge. Where salvage is delayed, heasj attacks on burned 
trees will occur from increased populations and migrations from 
surrounding areas. 

Degrade in products manufactured from the fire-killed trees wall 
be minor in the first year, being confined to peeler grades. 
However, with increased insect and decay activity, losses wi l l 
multiply rapidly thereafter; face veneers wi l l be degraded to core 
stock, infested saw timber w i l l be prohib i ted on the export 
market, structural grades wi l l be lowered because of reduced 
strength, and increasingly higher volumes of peeler and lumber 
grades will be consigned to pulping. 

In summary, the forest manager should consider the following in 
weighing his decisions concern ing the salvage o f fire-killed 
timber: 

1. Because of the rapid progression of deterioration, utilizable 
fire-killed timber should be salvaged immediately. 

2. Most of the volume of small diameter trees wi l l be lost to 
decay within 3 to 4 years following the fire; stands with a high 
percentage of this material probably should be salvaged first. 



In contrast to 2, the first and most severe product degrade wdll 
be peeler grades as a result of insect attack. 

4. Where there is a choice, stands with a high percentage of 
decay susceptible species, e.g. western hemlock and the true 
firs, should be salvaged before stands containing decay resisting 
species such as Douglas-fir and western red cedar. 

5. Consideration might be given to felling fire-killed trees even 
though they can not be removed immediately, to reduce the 
increased breakage and because deterioration of logs touching 
the ground is apparently slowen 

6. Leaving large patches of dead timber adj acent to healthy stands 
wdll increase the risk of mortalit)' in the green trees through 
migration of insects from the killed timben 

Wdcox, W. Wayne. 1978. Review of literature on the effects of early 
stages of decay on wood strength. Wood and Fiben Wmter 1978, V. 9(4). 
5 p. 

Abstract: Available literature on the effect o f early stages o f wood decay on 
various strength properties is reviewed. Results, adjusted to 
equivalent weight losses, are compared tabularly. Strength in 
toughness and impact bending appear to be almost totally lost 
after losses in weight of less than 10%; some other strength 
properties are affected to only minor degrees. 

WiUits, Susan and Sampson, George. 1988. Effects of a forest fire on lumber 
recovery from white spruce in interior Alaska. Forest Products Journal 
V o l . 38, N o . 11/12. 5 p. 

Abstract: Recovery estimates of lumber volume and value for logs and trees 
are needed by land and mil l managers to plan efficient use of live 
timber and salvage of fire-killed timber. Cubic recovery percent 
based on firmwood cubic scale for the live sample ranged from 
38 percent for a 6-inch diameter log to 60 percent for a 16-inch 
diameter log. Board foot recovery (recover)' ration) based on gross 
cruise measurement ranged from 105 percent for a tree 9 inches 
in diameter at breast height ( D B H ) to 123 percent for a tree 
20 inches D B H . N o differences were found in volume recovery 
based on firmwood scale among the live and fire-killed log 
samples. Significant differences were found in volume recovery 
based on gross cruise measurements among die live and fire-killed 
tree samples. Significant losses, 25 to 34 percent loss in dollars 
per hundred cubic feet of firmwood scale and 42 to 57 percent 
loss in dollars per thousand board feet of gross cruise volume, 
were found in value between die live and dead samples. Immediate 
harvest of the fire-killed timber is essential to maintain the value 
of lumber products. Even for alternative products such as house 
logs and firewood, degrade and value loss occurs i f the timber is 
left unharvested for a year or more. 

Conclusions: Salvage of the fire killed trees wdthin the first 4 months followdng 
the fire would have minimized the effects of checking and wood 
borers which caused a reduction in lumber value. Checking and 



borer holes in standing trees can create catchment areas for 
water leading to decay and further value loss. One method to 
reduce lumber loss due to checking is to produce a higher 
percentage of timbers and large lumber items instead of 
dimension lumber. 
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