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1.0 INTRODUCTION
The treatment of wood products with wood preservatives is a 
necessary and accepted practice for the appropriate use of wood 
under conditions that favour fungal attack and decay. The 
environmental risks posed by treated products such as poles and 
railway ties are not fully assessed, but within the context of 
available data, it appears that the contamination of soil, ground 
water and surface water by products in service is insignificant to 
undetectable. The socio-economic benefits outweigh any potential 
risk. This is not to imply that wood preservatives can be taken 
lightly. They are toxic and contain chemicals that are identified 
as restricted or hazardous by Federal and Provincial environmental 
protection acts. The concern, however, is founded on the hazards 
associated with the manufacture, use and disposal of these 
preservatives, rather than the risk of environmental contamination 
by wood products in service.
1.1 COMMON WOOD PRESERVATIVES
The most widely used wood preservatives are creosote, 
pentachlorophenol and chromated or ammoniacal copper arsenate.
Creosote is the major by-product of coal tar distillation and is 
composed of a complex mixture of polycyclic aromatic hydrocarbons 
(PAH) and heterocyclic hydrocarbons, phenolics, and sometimes other 
aromatics such as benzene, toluene, ethyl benzene and xylenes. It 
is a very effective preservative that has been in use for about 100 
years, and remains the preferred preservative for railway ties, 
bridge timbers and marine piling. Creosote, which is generally 
mixed with a heavy petroleum oil, is immiscible in water but has a 
considerable potential to contaminate ground water because the 
solubilities of its individual components are much higher than 
required to exceed the low tolerance for these chemicals in 
drinking water standards. Creosote is heavier than water, and is 
able to work its way through the soil to contaminate the ground 
water if released in sufficient quantity.
Pentachlorophenol (PCP) became the preferred preservative for poles 
during the mid 1950's. PCP was dissolved in oil, and offered a 
preservative that was much cleaner and more acceptable for full- 
length treatment of poles, where appearance and climbability were 
major factors. We know now that PCP is also a very persistent 
preservative that gives long term protection against a broad 
spectrum of fungal pathogens. Unfortunately, the qualities that 
make PCP so effective also make it a more troublesome environmental 
pollutant, and one that has received special attention in light of 
the concerns expressed about the hazards of chlorinated phenols, 
biphenols (PCB's for example) and the toxicity of dioxins in 
particular. PCP contains small amounts of lower chlorinated 
phenols, polychlorinated dibenzo-p-dioxins and polychlorinated 
dibenzofurans, formed during synthesis of the product. PCP
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solubility in water is only about 14ppxn, but this is well in excess 
of tolerable levels where standards have been imposed for water 
quality. As with creosote, serious contamination would require a 
significant release of PCP into the environment, such as might 
occur at out-dated treating facilities and storage yards (site 
contamination and contaminated run-off).
Chromated and ammoniacal copper arsenates (CAA and ACA) are water
borne preservatives that gained prominence during the 1970's, and 
are now the only preservatives used commercially to treat dimension 
lumber and timbers for the retail trade. These multicomponent 
preservatives become fixed to the wood and are highly resistant to 
leaching if the correct preservative formulations and treating 
procedures are used. The treated wood has no odour and none of the 
objectionable handling and finishing qualities of wood treated with 
oil-borne preservatives. CCA and ACA are also very effective 
preservatives for poles, but the residual chemicals harden the wood 
and tend to make poles more difficult to climb and possibly more 
susceptible to drying splits or checking.
Recently, a modified system of CCA and polyethylene glycol (PEG), 
a water miscible carbowax, was introduced as a pole treatment to 
reduce hardness and improve climbability. This treatment is now 
accepted by many utilities for a substantial number of their poles. 
Ontario Hydro, for example, has increased its use of CCA-PEG poles 
to about 50 percent of total poles purchased in 1991. Some 
municipal utilities use only CCA or CCA-PEG treated poles. This 
shift to the waterborne preservatives reflects the concerns that 
have been expressed about chlorinated phenols, trace dioxins and 
furans. All new telephone poles for the Bell system are expected 
to be CCA-PEG by 1995.
1.2 PRESERVATIVE TREATED PRODUCTS AND THE ENVIRONMENT
The active ingredients of creosote, PCP and CCA or ACA have high 
mammalian toxicity (oral LDS0 of 0.01 to 0.05g/kg;for rats). A less 
toxic alternative to these preservatives is copper naphthenate (LD50 
of >5g/kg) in an oil or mineral spirit carrier. This preservative 
is registered for use by the general public, but has the handling 
and odour disadvantages associated with oil-borne preservatives. 
Commercial use of copper naphthenate as a wood preservative is 
limited and only a few utilities have installed treated poles on a 
trial basis (Mortimer, 1989). The preservative is defined as 
suitable for ground contact and is included in the American 
Wood Preservers' Association Standard for pressure-treated poles.
The environmental impact and hazards associated with the release of 
wood preservatives into the environment are not readily 
quantifiable. The impact must take into consideration the type and 
quantity of chemicals, the rate of release and various 
environmental factors. Among these are the ability of soils to
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attenuate and contain the chemicals, the susceptibility of 
chemicals to biodegradation, and the potential for contamination of 
surface and ground water. A detailed state-of-the-art assessment 
of the health, safety and environmental impacts of wood 
preservatives has recently been published by the Ontario Ministry 
of Transport (MTO, 1992).
The primary concerns have been those pertaining to site 
contamination at treating and storage facilities, where heavily 
contaminated soil could be a persistent source of pollution for 
streams (run-off) and ground water. The site itself may be unfit 
for other uses until cleaned or excavated. A measure of this 
concern is reflected in the development of decontamination 
procedures and pollution control technology (Purvis, 1990; 
Mitchell, 1990; Donald, 1989; Rouse and Pyrih, 1990) and in the 
provisions of new environmental legislation to limit, control or 
prevent the release of toxic substances. Recently, Environment 
Canada published a set of technical recommendation documents for 
the design and operation of treating facilities (Konasewich and 
Henning, 1988), and is now in process of developing national 
guidelines for decommissioning and clean-up of industrial sites.
The hazards from treated wood in service or from the disposal of 
treated wood are quite different from those at treating facilities. 
Well aged and weathered products, such as changed-out poles and 
railway ties, have far less potential to contaminate the 
environment than do freshly installed products.
1.2.1 Railway Ties
The loss of creosote from railway ties during their service life 
can be substantial. Hôsli and Doyle (1987) showed that hardwood 
ties in southern Ontario can loose from 60 to 80 percent of their 
creosote over a period of 27 years, depending on species and 
initial level of treatment. This is roughly 7 to 9 kg of creosote 
per tie, 50 percent of which is probably lost in the first few 
years.
The consequences of this release have not been assessed in terms of 
the creosote constituents retained in the adjacent soil and ground 
water, but it is known that much of the volatile component is lost 
through evaporation, and that biodegradation is effective in 
detoxifying residual creosote leached into soil or aquatic 
environments (Stranks, 1976). There is evidence that creosote 
released from treated products is broken down rapidly and is not a 
significant threat to the environment (Webb and Gjovik, 1988; 
Ingram et al, 1982). This may also apply to other creosoted 
products such as marine piling and bridge timbers.
Leachate tests on creosote treated wood from both new and used ties 
pass the U.S. Environmental Protection Agency limitations for non- 
hazardous waste (Hockensmith et al, 1988). Thus, at this time,
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ties in the U.S. can be disposed of as landfill. They are also 
permitted in Ontario and Québec sanitary landfills on the basis of 
leachate extraction properties defined under Ontario Regulation 309 
and Québec Regulation 1000-85. However, individual private or 
municipal landfills often do not accept ties for disposal.
1.2.2 Utility Poles
Insitu contamination of soil and water by utility poles is 
dependent upon the leaching and migration of the preservative 
chemicals. Mortimer (1989), summarized the results of various 
works on the disposition of preservatives leached from poles. The 
data suggests that soil contamination from PCP poles is highly 
confined and does not persist.
Typically, PCP concentrations in soil within 25cm of the poles are 
significant for new poles (possibly several hundred mg PCP/kg 
soil); however, the level of PCP in soil appears to drop rapidly 
with time and distance from the pole. PCP could not be detected at 
a distance of 25cm from the base of a 10-year old PCP-oil treated 
pole at soil depths of 0 to 30cm (Mortimer 1988) . In contrast, an 
average of 116 mg PCP/kg of soil was found adjacent to 13-year old 
southern yellow pine pole (Mortimer and Hawthorne, 1989) . A higher 
level or soil retention might result from a heavier oil carrier, a 
higher initial preservative loading and greater soil attenuation 
(acid soils). The studies give no indication of how much PCP might 
have been carried away from the soil assay zones by surface and 
ground water, although PCP is relatively insoluble (14ppm). 
Ultimately, the PCP is subject to biodegradation by soil and 
aquatic micro-organisms. The half life of PCP in soil is in the 
range of 20 to 200 days depending on soil conditions, climate and 
PCP concentration (Webb and Gjovik, 1988). In water, the half 
life, with photodegradation, is about 5 days (NRC, 1982).
Tests on PCP treated poles, commissioned by the Electric Power 
Research Institute in the U.S., met with the EPA "Toxicity 
Characteristic Leaching Procedure" (TCLP) test requirements for 
normal landfill disposal (Anon, 1990a). However, tests by Bell 
Canada (Boire, 1991), under both Ontario and Québec criteria showed 
that many poles failed the stringent Québec standards for 
phenolics, polycyclic aromatic hydrocarbons(PAH), and dioxins and 
furans (Section 3.1).
Poles treated with CCA or ACA are much less leachable because the 
preservative chemicals become fixed to the wood after treatment and 
drying. However, the degree of fixation varies, depending on the 
chemical composition of the preservative, drying temperature/time, 
wood species and other factors, such as climate, product size, age 
of product, soil pH and treating processes. Mortimer (1989) 
reported soil concentrations of copper at about 10mg/kg at 
distances of 0.5m to 2.0m from 4 year old poles. Chromium was 
recorded at about 6 mg/kg, while arsenic was less than 1 ppm.
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These levels are less than the background levels defined for soil 
contamination by the Governments of Ontario and Québec, (MOE, 1989; 
MEQ, 1989). In leach water, the concentration of these elements is 
generally 1 to 5 ppm but drops rapidly when water is passed through 
soil (Cooper, 1990). Nevertheless, concentrations of arsenic in 
ground water close to recently treated wood can exceed the 0.05 - 
0.10 ppm criteria for ground water contamination in Québec 
(Ministère de l'Environment du Québec, 1988). Concentrations in 
leachate from aged and weathered wood will be substantially less.
The contamination potential of CCA treated products relates 
essentially to CCA type "C", which is now used almost exclusively 
as a formulation that is better able to fix the arsenic component 
of the preservative.
The loss of preservative chemicals from CCA or ACA treated lumber, 
timber and plywood has implications similar to those of CCA treated 
poles.

2.0 TREATED WOOD USE/DISPOSAL IN ONTARIO AND QUÉBEC
2.1 TREATED WOOD VOLUMES
Utility piles and railway ties account for about half of the volume 
of wood that is treated and placed in service annually (Table 1). 
The remainder is lumber, timbers and plywood treated primarily with 
CCA for decking, fencing, wood foundations, landscaping, sign posts 
and playground structures. The use of waterborne preservatives 
(CCA and ACA) has roughly tripled since 1980, in response to a 
growing renovation/remodelling industry and increased concerns 
about the hazards of PCP and creosote in human habitats.
Railway ties are almost all treated with creosote. In 1991, an 
estimated 40 million ties were in service in over 20,000 km of 
track in Ontario and Québec (CNR CPR, Ontario Northland and Algoma 
Central Railways). Based on an average life of 25 years, the tie 
replacement rate comes to about 1.6 million per year. However, 
some ties are salvaged for use in secondary lines and others 
discarded prematurely due to track abandonment. The annual 
replacement of ties is a highly variable quantity, but a total of 
0.8 million (75,000 m 3 wood) is a reasonable figure for 1991 (Table 
1).

Utility poles continue to be the primary use for PCP. The hydro 
and telephone companies in Ontario and Québec have in the 
neighbourhood of 5 million poles in service, but a breakdown 
between PCP and CCA-type poles has not been attempted. However, 
the switch to CCA treated poles is a relatively recent trend and 
therefore, the poles removed from service over the next decade will 
be almost entirely PCP treated.
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The service life of a pole is highly variable, depending on the 
potential for decay (climate, species, initial treatment, 
groundline retreatment) and the circumstances of its removal 
(upgrading, line relocation, damage). An average life expectancy 
of 30 years might be a reasonable figure according to Ontario 
Hydro. This suggests an average pole replacement rate of about 
160,000 poles per year (125,000m3) for utilities in Ontario and 
Québec. This is higher than the estimate for the current rate of 
replacement or disposal. (Table 1).
Lumber, timber and plywood used in construction are treated almost 
exclusively with CCA and ACA (primarily CCA). The volumes 
presently in use in Ontario and Québec are not apparent, but since 
these products are typically used in residential and commercial 
applications their volumes could be approximated on the basis of 
national production and population. Nationally, the amount of wood 
treated with these preservatives since 1975 is in the order of 10 
million m 3 (estimated from D.G. Bell and Associates, 1986; Cooper 
and Ung, 1989). Therefore, it would be reasonable to expect that 
the total consumption in Ontario and Québec to date would be in the 
neighbourhood of 6 to 7 million m 3.
The amount removed from service annually at this time is small 
since the service life of CCA treated products is anywhere from 15 
to 50 years, depending on the level of treatment, species and end 
use. Wood that is discarded comes from construction waste (trim, 
left-overs), renovations and unsaleable lumber at the wholesale and 
retail level, where it is estimated that 3 to 10 percent of the 
lumber can become cull as a result of warp and splits. This 
estimate comes from an enterprise that uses treated lumber waste to 
make fencing accessories (Cap King, Whitby Ontario). At a current 
annual consumption of perhaps 650,000 m 3, the level of disposal in 
Ontario and Québec could be in the order of 30,000m3 per year.
2.2 DISPOSAL PRACTICES FOR PERSERVATIVE TREATED WOOD
2.2.1 Railway Ties
The estimated 780,000 ties (75,000 m3) that may be removed over a 
given year in Ontario and Québec are disposed of in several ways. 
A small quantity of the better ties are reused in secondary track, 
but most are hauled out by regional contractors, who try to sell 
the best to landscapers, builders and private individuals before 
discarding the remainder. This is more difficult in Québec, where 
sale to farmers is prohibited because of possible contact with 
livestock. Québec also has a province-wide prohibition on the open 
burning of ties.
Old ties can be used for fence posts, retaining walls, shoring and 
other landscaping uses, but such markets are limited and easily 
saturated, particularly in view of the 90kg weight of a typical 
hardwood tie. Many of the worst ties end up in land-fill, although
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in Northern Ontario it is still possible to burn old ties under 
permit from the proper authorities. The railway companies 
acknowledge that tie disposal is becoming a serious problem and 
that alternatives must be pursued. Some stockpiling of used ties 
is already occurring in Québec because the practice of abandoning 
spent ties along the track right-of-way is no longer an acceptable 
disposal option. In the U.S., the disposal of used ties has been 
a problem for a long time. In 1984, the Association of American 
Railroads commissioned a report on railway tie disposal that deals 
with th*3 traditional methods of using spent ties (Dolby and 
Associates, 1984).
2.2.2 Poles
Most of the poles removed from service are re-used in part or in 
total. Those removed in good condition due to road widening or 
upgrading of a line are re-used in other lines or cut up for stubs, 
braces or pole anchors. Some utilities, such as Toronto Hydro, 
clean and brush treat these salvaged poles. Even poles removed for 
mechanical breakage by storms or automobile accidents are cut into 
stubs or anchors. Only a small portion of the pole must be 
disposed of at local landfill sites.
On rural lines, removed poles often end-up on farms and campgrounds 
as foundation piers, fence posts, corrals, lighting poles and other 
general construction items. Utility personnel are careful to 
advise that the treated portions of the poles should not be used as 
firewood or for uses that could contaminate food. This approach is 
becoming less acceptable to utilities because of concern that the 
poles could be mis-used. Some utilities require that the user sign 
a waiver of liability. A common practice with either butt or full- 
length treated poles is to cut the pole at groundline and leave the 
treated butt in place. This not only reduces the cost of removal 
but reduces the amount of treated wood that must be disposed of. 
These butts are widely distributed and cause no more environmental 
harm than the original pole placement. This argument might also be 
made on behalf of a Québec regional telephone company that has 
disposed of some poles by placing them into cable trenches as a 
protective covering for optical cable.
A significant proportion of the poles removed at this time are 
butt-treated western red cedar. The above-ground portions of these 
poles are untreated and may be used for firewood, building poles, 
posts and sawn timbers.
Bell Canada estimates that one-third of their poles could be reused 
directly, or with some remedial treatment. Most poles are removed 
for reasons other than decay, and therefore a renewed emphasis is 
being placed on Bell's reuse policy. Substantial cost savings are 
to be realized, considering the $300 to $400 cost per pole. 
Nevertheless, disposal problems are anticipated. In Ontario, pole 
sections can still be discarded in landfill if accepted, but in
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Québec this practice requires the permission of provincial 
authorities.
2.2.3 Lumber. Timber and Plywood
Waste wood that is treated with CCA and ACA comes primarily from 
the residential and commercial sectors as scrap and cull wood. 
Therefore, most of this wood ends up in landfill by way of 
municipal waste disposal operations. Lumber retailers have a much 
higher concentration of these wastes, and this has given rise to at 
least one enterprise that remanufactures such wood into alternate 
products. Cap King of Whitby, Ontario receives from 80 to 100 m3 
of treated wood waste per week from retailers, and produces 
products such as post caps, fence lattice, planter boxes, turnings 
and mini retaining ties. The waste from this operation is 
primarily sawdust and shavings, which go to landfill.

3.0 LIMITATIONS ON DISPOSAL OF PRESERVATIVE-TREATED WOOD
3.1 LANDFILL
Landfill is generally considered the option of last resort for 
solid wastes, but may be economically and socially acceptable under 
certain circumstances. The cost of landfill disposal varies
greatly with location. Costs in heavily populated areas are
rapidly escalating, while this service is still provided free in 
other areas. For example, in Toronto, the tipping fee has 
increased as follows: 1984, $13.24/t; 1987, $18.07/t; 1988,
$50.00/t; 1992, $150.00/t; in both Sudbury and Timmins, there were
still no tipping fees in 1988.
Solid waste disposal is regulated on the basis of leachate quality 
criteria determined experimentally by the TCLP. Ontario Regulation 
309 (Waste Management) and Québec Regulation 1000-85 (Hazardous 
Waste Regulation) define "leachate toxic waste" as a waste that 
produces a leachate containing contaminants in excess of 100X 
specified values evaluated by a standard procedure. These 
specified values for chemicals in wood preservatives are:
Ontario: Arsenic 0.05 mg/* ; Chromium 0.05 mg /£
Québec: Arsenic 0.05 mg/* ; Chromium 0.05 mg/£

Phenolics 2.00 mg/*; PAH 0.005 mg/£
Dioxins 0.015 Mg/*; Furans 0.015 M9/*Oil/ grease 30 mg /*

If treated wood were evaluated according to the standard leachate 
test as described in this regulation and produced leachate with 
more that 5mg/£ of arsenic or chromium, it could be classified as 
a "leachate toxic waste".
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The experimental evidence on the depletion of wood preservatives in 
service, their fate in the environment, and the leachate tests on 
treated wood products, while sketchy, suggest that landfill 
disposal is an environmentally acceptable means of disposal for all 
types of treated wood. However, since the largest growth of 
treated wood products is foreseen in the residential construction 
area (mainly CCA), this method of disposal will soon be too costly 
and other options will have to be considered.
At this time, treated wood products are not considered toxic or 
hazardous wastes in Canada and so do not come under direct 
legislative control for these classifications of wastes.
Municipalities may enact bylaws or otherwise apply incentives that 
affect the disposal of solid wastes. Bylaws affecting the 
operation of incinerators and the issuance of permits for open 
burning within the city boundaries may affect disposal of treated 
wood. Also, most landfill sites are owned and operated by 
municipalities and all are feeling the pressures of the escalating 
production of waste in our society. In Ontario, it is estimated 
that about 300 landfill sites will be filled by 1997 and it is 
becoming very difficult to develop new sites. Some municipalities 
in large urban centers are responding to the landfill crisis by 
excluding recyclable materials if other options are available. In 
Ontario, the Regional Municipality of Peel has excluded wood from 
landfill to promote the diversion of wood waste to a wood recycling 
facility that produces wood chips for other uses. The private firm 
operating this facility has discretion over what is "suitable" wood 
waste, and may exclude preservative-treated wood.
3.2 OPEN BURNING
Open burning is prohibited in most populated areas. In Québec, as 
in Alberta, treated wood is specifically considered in legislation 
that prohibits open burning without the approval of the Department 
of the Environment. Creosote-treated wood is still burned in 
Canada but where burning is allowed, a permit for treated wood may 
be denied at the discrestion of the authorities.
There are suggestions that potentially carcinogenic polycyclic 
aromatic hydrocarbons may be generated during burning of creosote 
treated wood, although there is a long history of this practice 
without apparent adverse effects. There is sufficient evidence 
that hazardous quantities of deleterious compounds are generated by 
the combustion of creosote to recommend banning of this practice at 
this time. It is recommended that CCA, ACA and PCP treated wood 
not be open burned because of chromium and/or arsenic in the 
airborne emissions and ashes, and because of the possibility of 
generating dioxins from PCP treated wood.
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3.3 ECONOMIC CONSIDERATIONS
The cost of shipping spent ties and poles is a significant factor 
in finding alternative solutions to disposal problems. Any 
technology that promises to consume a large quantity of ties and 
poles may have to bear the cost of gathering and shipping these 
items hundreds of kilometres to a centralized processing facility.

4.0 EMERGING AND POTENTIAL TECHNOLOGY FOR THE DISPOSAL OF
PRESERVATIVE-TREATED WOOD

4.1 CONTROLLED INCINERATION
The most promising use of old ties in the U.S.A. is as a fuel for 
co-generation systems at tie treating facilities. The U.S.D.A. 
analyzed the potential of used ties as an energy source (Church, 
1976) and cited the following benefits, advantages and processing 
considerations :

Tie cars can deliver old ties when they pick up new ones for 
replacement.
If the boiler furnace requires shredding of the wood, up to 20 
tonnes per hour can be ground up using heavy duty swing-hammer 
shredders.
Used ties have an average heat content of 6730 BTU/16 
resulting in an energy value of about 1.5 million BTU's (1580 
MJ) per tie.
Stack emissions meet EPA standards.
Burning generates 5 X the fuel required to pick up and 
transport used ties - a net energy gain.
Coal burning facilities can mix treated tie pieces with coal.
Cost of pickup and delivery is lower than cost of disposal at 
most landfill sites.

The concept has been put into practice at an EPA approved Hicksons 
Building Products Ltd. plant in Pennsylvania (Anon, 1990b). Used 
ties from the Conrail system are burned to generate high pressure 
steam which drives a steam turbine to generate electricity that is 
sold to Pennsylvania Power and Light Co. The low pressure exhaust 
steam is used in the plant for process heat. This system consumes 
750,000 - 900,000 ties per year in a 10 MW plant. Conrail delivers 
the used ties and picks up new ties for replacement using the same 
rail cars. The boiler accepts full sized split ties and burns them 
at approximately 1100°C. Stack particulates are precipitated
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electrostatically and 42,000 ties leave only 32 tonnes of ash, 
which is shipped to landfill. The plant generates 61 million 
kilowatts of electricity per year at a capital cost of $9 million. 
Ties are also being burned at facilities in Montana, Wisconsin, 
California and Alabama to produce steam for heat or power. This 
approach is more feasible in the USA than in Canada, since power 
costs are higher in the USA and local power companies are required 
to accept and pay for electricity generated by others.
In Canada, there appears to be a trend away from large scale wood 
burning facilities at this time. However, the solid waste 
management crisis facing virtually every major population center in 
Canada has resulted in interest in "Refuse Derived Fuel" 
facilities. High fuel value, presegregated ties and other products 
would be highly desirable furnish for these facilities.
Treated wood can be reduced in volume with or without the recovery 
of energy, by incineration under conditions that prevent the 
release of toxic gases, vapours, fly ash or grate ash into the 
environment. This is the disposal method of preference for organic 
hazardous or toxic waste such as contaminated sawdust and sludge 
from treating plants and finely divided sawdust or sander dust that 
fails to meet the leachate test criteria for chromium and arsenic.
Such levels of emission control can only be assured at the few 
hazardous waste treatment facilities that are in operation or under 
consideration in Canada. If large volumes of waste treated wood 
were shipped to these facilities as the ultimate method of 
disposal, they would typically be handled as follows:

The wood is ground and fed into a rotary kiln with secondary 
combustion to consume all of the wood and organic 
constituents.

- Deleterious combustion by-products are removed by 
electrostatic precipitators, scrubbers etc..

- Active mineral wastes in the ash are encapsulated in a 
concrete matrix and placed in a lined landfill cell with 
continuous leachate monitoring.

The cost of such treatment is extremely high, and unfeasible for 
large volumes of treated wood products. For example, at the 
proposed Ontario Waste Management Corp. facility, the average cost 
(capital cost recapture + operating costs) is estimated at $600 per 
tonne of waste, excluding collection and transport. For railway 
ties, ignoring the weight of entrained moisture, the cost of 
disposal would be about $40 per hardwood tie and $28 per softwood 
tie compared to current costs of $25-30 to purchase new ties. 
These are not costs that would be incurred at a co-generation plant 
specifically designed to burn ties.
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4.2 RECYCLING TREATED WOOD
4.2.1 Railway Ties
The potential to make other products from used railway ties is 
negligible, but attempts have been made to recycle the ties into 
new ties. In Kansas City a company called Cedrite Technologies 
Incorporated produced a reconstituted tie by chipping old ties, 
combining the chips with resin, and pressing the mixture in a mould 
(Anon, 1988). The plant was designed to handle up to 50,000 used 
ties per month. Ties from a prototype plant have been in service 
for up to 15 years on several railroads, including Canadian Pacific 
but are reported as having bond durability and lateral spike 
resistance problems. Furthermore, the ties were not competitive in 
price with conventional ties. The plant has ceased operations and 
is now for sale.
Another possible approach is to rip substantial sized, sound pieces 
out of failed ties and re-assemble them into a laminated tie (Love, 
1976) . Unsuccessful attempts have been made to saw ties for pallet 
stock, mine timbers and crib blocks (Church, 1976) and for the 
manufacture of charcoal briquettes (Glavin, 1982).
Railway ties are not a good source of fiber for alternate wood 
products because of the creosote/oil preservative and the 
prevalence of embedded stones from the track ballast. 
Hammermilling would be the only practical machining option and 
therefore the processes that favour ties are those that make use of 
wood chips; however, with creosote, the options are limited to 
items such as a reconstituted tie (Cedrite process). If a resin- 
bonded, wood composite tie is not acceptable for railway ties, then 
an alternative, such as landscaping timbers could be considered. 
Molded timbers can easily be made in different sizes and with added 
features, such as interlocking ends and bevelled edges. As a 
landscaping product, the composite timbers are superior to used 
ties, but must compete in the same market with an alternative that 
is practically free.
4.2.2 Poles
Aside from the recovery of lumber from the above-ground portion of 
butt-treated cedar poles, there are no recorded attempts to recycle 
or make alternate products from changed-out poles that cannot be 
reused.
There has been an attempt to assess the potential of a pole 
recycling program. A pilot project by TDL Woodtreating Ltd. and 
Les Poteaux de Bois de la Rivière La Lièvre Inc. was undertaken in 
1989 (Henry, 1990). Poles from Bell Canada and Ontario Hydro were 
shipped to TDL's treating facility in Masson, Québec, where they 
were evaluated, but the initiative was abandoned before the 
objective was realized. Currently, a new initiative is underway by
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Eco Pole enr. of Forestville, Québec to assess the technical 
feasibility of making new poles by jointing salvaged pole sections 
end-to-end (Anon,1992).
Utility poles treated with PCP/oil would be difficult to 
remanufacture into other wood products because of the oil content. 
A suggestion that these poles, like logs, could be sawn into lumber 
for retreating may appear obvious, but the residual oil is likely 
to create a messy and hazardous working environment. PCP, like 
creosote, is not a ’'fixed" preservative and therefore, the effects 
of long-term exposure could be exacerbated. Furthermore, the 
sawdust and shaving residues from a pole remanufacturing facility 
may not meet the leachate quality criteria for landfill because of 
the increased leachability of such residues. It is worth noting 
that a new PCP treated pole contains approximately 200 litres of 
oil solvent. In the future, when CCA-PEG treated poles come out of 
service, the possibilities for a pole remanufacturing facility will 
be considerably enhanced.
A more promising alternative is to cut the utility poles into 
guiderail posts for highways. This option is currently under 
review by an Ontario Ministry of Transport task force on wood 
preservatives. Items such as pole/post dimensions, preservative 
retreatment and redesign of rail connections need to be addressed.
4.2.3 Alternate Products
The reworking of CCA-treated wood is already being demonstrated 
commercially (Section 3.3) . Basic woodworking machinery is used to 
convert waste wood into saleable products. Wood containing fixed 
waterborne preservatives is physically cleaner and more suitable 
for mechanical processing, but operations such as chipping, sawing, 
planing and sanding, create a toxic dust that must be taken into 
consideration with respect to occupational health and safety. 
Furthermore, the processing residues must be disposed of in an 
environmentally acceptable manner.
CCA-treated wood could also be chipped and refined for use in 
composite panel products, although most of the particles would be 
free of preservative and not resistant to decay without further 
treatment. Also, panelboard plants are high volume consumers of 
wood fiber and require a consistent supply of raw material. It 
would be inappropriate to mix small amounts of treated wood with 
regular wood because the product would have to be identified for 
restricted use. Particleboards generally are not exposed to 
conditions for decay and therefore the need for a decay-resistant 
panel is questionable. Wood containing creosote or PCP is 
unsuitable for end uses that are typical of wood-based panel 
products (sheathing, flooring, furniture).
Two products that could safely accommodate treated wood particles 
are cement-bonded particleboards and wood/cement building blocks.
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There is no significant production or use of these products in 
North America but products, such as sign boards and highway sound 
barriers, could be made if the treated particles are compatible 
with cement.
4.2.4 View of an Integrated Recycling Operation
An analysis of the economical viability of a recycling operation, 
based solely on preservative-treated wood, is not within the scope 
of this report. Clearly, a recycling facility will require a 
substantial and uninterupted supply of waste material, and the 
logistics of collecting this material over a very large area are 
not favourable. Nevertheless, if a processing facility is 
contemplated, its operational parameters might include the 
following:
♦ A waste receiving station (possibly charging a tipping fee).
♦ A wood/cement composite line for panels or blocks
♦ A jointed pole and post recovery line.
♦ A moulded landscaping timber line
♦ A preservative retreatment station.
♦ An approved incineration system using treated wood residues 

for process heat (with or without co-generation of power)

4.3 BIOREMEDIATION
Pentachlorophenol contamination of soil and groundwater around 
treating plants and sawmills, and the waste disposal problems 
associated with PCP treated material have prompted research efforts 
to be directed towards bioremediation. Several reports have 
documented the ability of fungi as well as aerobic and anaerobic 
bacteria to degrade PCP under laboratory conditions (Lamar et al. 
1990; Saber and Crawford, 1985; Salkinoja-Salonen et al. 1989). 
Fungi are an attractive choice for bioremediation because they 
produce enzymes capable of inducing oxydation and hydrolysis of the 
main wood elements (lignin, cellulose), thus giving better access 
to the PCP locked within the stable cellular structure of wood.
Lamar et al. (1990) reported that inoculation of PCP contaminated 
soil with the white rot fungus Phanerochaete chrysosporium resulted 
in 98% loss of PCP but only 2% mineralization, which is defined as 
complete conversion to mineral elements, i.e. water, carbon dioxide 
and inorganic chloride. McBain et al. 1991 showed with the same 
fungus that 70-80% of the PCP was O-methylated to 
pentachloroanisole, with a tetrachloroanisole as a minor 
metabolite. Pentachloroanisole is more lipophilic and volatile 
than PCP and thus more susceptible to bioaccumulation in the fatty 
membranes of living organisms, potentially causing more deleterious 
environmental effects. Phanerochaete spp are unusual among white 
rot fungi in that they do not form laccase, an enzyme known to 
catalyse a number of reactions with a variety of chlorinated
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phenols. Roy-Arcand and Archibald (1990) reported that the crude 
laccase enzymes, at concentrations typically secreted by cultures 
of Trametes (Coriolus) versicolor, could directly mineralize the 
organochlorine of chlorophenolic compounds. The bacteria 
Rhodococcus chlorophenolicus (Salkinoja-Salonen et al. 1989) and 
Flavobacterium sp. (Crawford and Mohn, 1985) have shown 
respectively 20-35% and 60% mineralization of PCP. In laboratory 
studies Flavobacterium sp was capable of degrading 30-50 ppm PCP in 
under 6 hours but only 20-25% degradation occurred after 8 weeks in 
wood (Topp, 1988). Scale-up from laboratory to pilot plant and 
industrial situations using either system still requires much 
research.
Three research groups in Canada are currently investigating the 
feasibility of bioremediation treatment of PCP treated wood. These 
groups are identified in Section 6.0. In the U.S. the Microterra 
Co. , Louisiana, claims to be able to decontaminate chips from 
treated poles in about 3 months, using a process developed at 
Louisiana State University, at a cost of $100-200 per pole (Anon, 
1991). The elements required for an integrated process have been 
tested at the benchtop level, but there is no evidence that this 
process has yet been tested on a large scale.
The use of micro-organisms that are able to convert chemically 
fixed inorganic preservative complexes into water soluble 
components followed by compositing of the remaining organic matter 
has been reported by Stephan and Peek (1992) and a number of micro
organisms have been found to possess the ability to degrade 
polycyclic aromatic hydrocarbons in both pure culture and mixed 
communities.

5.0 RECOMMENDATIONS
1. Railway tie disposal is already a pressing problem, and the 

options for a creosote/oil containing waste are negligible or 
ineffective. Therefore, the regulatory authorities should not 
rule out the possibility of safe incineration of spent ties 
(with or without co-generation). In view of U.S. experience, 
the concept deserves at least a second look.

2. The development of alternatives for used poles, such as the 
end-jointed pole and the round guiderail post, should be 
supported.

3. Studies should be conducted to determine if it is possible to 
combine treated wood particles with cement in cement-bonded 
products, and to assess the physical properties of such 
products. Wood/plastic and wood/resin composites may also be 
included.
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4. More data should be obtained on the fate of wood preservatives 
in the environment to substantiate the effects of leaching 
(eg. aged product vs. fresh product, leaching from processing 
residues such as sawdust, and the spread of toxicants from 
products in service).

5. More tests should be carried out on the combustion of creosote 
and PCP treated wood, with the objective of defining the 
limits for safe combustion.

6. Regulatory authorities should promote the formation of active 
alliances with mutual interest in the disposal, recycling and 
alternate use of treated wood products.

6.0 POSSIBLE ALLIANCES IN PURSUIT OF DISPOSAL OPTIONS
(1) Canadian Railroads, Ontario Hydro, Hydro Québec, and 

Provincial Environment Ministries
Subject: discuss and study possibilities of using
railway ties as supplementary fuel in a co-generation 
facility or in modified combustion systems at thermal 
power plants.

(2) Forintek Canada Corp., CANMET and University of Toronto
Subject: Research on wood/cement composites using
treated wood wastes.

(3) Bell Canada, Canadian Electrical Association and Forintek 
Canada Corp.

Subject: Development of jointed utility poles
(4) Bell Canada, Ontario Hydro, Hydro Québec and Provincial 

Transport Ministries
Subject: Use of poles for guiderail posts (initiatives
taken).

(5) Universities, Bell Canada, Hydro and Forintek Canada Corp.
Subject: Research on bioremediation of PCP treated wood.
Initiatives underway:
a) Hydro Québec*

Armand Frappier Inst. Laval, Québec
Biogenie Co., Québec City
Canadian Electrical Association (sponsor)

(♦Project direction: R. Roland)
b) University of British Columbia*

Bell Canada
Natural Sciences and Engineering Research Council 
of Canada (partial sponsor)

(♦Project direction: J.N.R. Ruddick)
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c) University of Waterloo*
University of Toronto
Ontario Hydro
LPB Poles, Masson, Québec
Natural Sciences and Engineering Research Council 
of Canada (partial sponsor)

(♦Project direction: C.W. Robinson)
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Table 1. Preservative Treated Wood Use and
Disposal Estimates for Ontario - Québec

Current Annual Replacement/Disposal
Total Volume 1 Preservative PreservativeProduct In Use (m3) Type Chemicals2(m3) (Tonnes)

Railway Ties Creosote/
CPR 1,500,000 40,000 Petroleum 2400
CNR 2,060,000 26,000 Solution 1500
Other 190,000 9,000 (99%) 540

Utility Poles
Ontario Hydro 1,064,000 16,000 Pentachloro- 56
Hydro Québec 1,080,000 36,000 phenol in 126
Municipal Hydro 488,000 8,000 oil 28
Bell Canada 1,200,000 30,000 (95%+) 105
Regional Tele. 200,00 5,000 18

Construction 5,000,000 30,000 CCA/ACA 120
Lumber (most CCA)

Railway tie and pole replacement from year to year is highly 
variable (±50%)
50% creosote depletion over service life of ties treated to 120 kg/m3 
30% PCP depletion over service life of poles treated to 5 kg/m3 
CCA/ACA taken at initial treatment level of 4 kg/m3
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