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Executive Summary 
 
As U.S. and Canadian agencies consider potential restrictions of the use of treated wood in 
aquatic environments, it is important for policy makers and regulators to understand the 
potential economic consequences of their actions.  This paper evaluates the economics of 
the treated wood industries of the U.S. and Canada and the potential impact restrictions on 
treated wood in aquatic environments would have on the national economies, the affected 
end markets, and on the treated wood producers. 
 
Construction in aquatic environments includes structures in, over, and adjacent to marine 
(salt water) and fresh water environments and within the buffer zones around these aquatic 
areas.  Buffer zones generally include the land area surrounding a water body for which 
surface runoff is likely to impact the quality or quantity of the water.  A road located in a 
river valley would be within the river’s buffer zone.   
 
Sales of treated wood to be installed in aquatic environments currently total approximately 
$907 million in the U.S. and $187 million in Canada each year.  This treated wood is used 
in construction and maintenance projects with annual installed costs of approximately $2.2 
billion in the U.S. and $450 million in Canada.   
 
If treated wood use was prohibited in aquatic environments and alternative materials were 
used instead, the annual cost to the user markets would increase as estimated below: 
 

Market Area United States Annual 
Increased Costs 

(millions) 

Canada Annual 
Increased Costs 

(millions) 
Residential and Commercial $483 $99 

Utilities $57 $12 
Railroads $81 $17 

Rail system replacements $1,012 $202 
Marine Construction $1,283 $264 
Roads and Highways $47 $10 

U.S. Total $2,963 $604 
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In addition to end user impacts, the wood preserving industry and those who depend upon 
it would be hurt by the loss of business and employment.  These direct impacts would 
multiply through the local, regional, and national economies as companies purchase fewer 
products and services and affected households then cut spending on goods and services.  If 
treated wood use was restricted from aquatic environments, annual economic losses to the 
producer industry are estimated to be as shown below. 
 

United States Canada Impact 
Jobs Lost Payroll Lost Jobs Lost Payroll Lost 

Direct Loss in Wood 
Preserving Businesses 

2,473 $75 million 471 $14 million 

Total Direct, Indirect, 
and Induced Impact 

11,129 $338 million 2,120 $64 million 

 
The impacts to the economy clearly would be significant if agencies were to restrict treated 
wood from use in aquatic environments.  Thus, it is imperative that agencies base any 
decisions about treated wood in aquatic environments on sound science.   
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1 Introduction 
Treated wood has been used for more than 100 years in end uses that demand strength, 
flexibility, long term durability, and cost effectiveness.  Typical uses such as marine piling and 
railroad ties are exposed to extreme physical and environmental stresses.  Treated wood has been 
and continues to be selected for many uses where its durability, strength, economy, and aesthetic 
characteristics make it the material of choice.  Many of these uses are installed in or near aquatic 
environments. 
 
Where federal or state permits are required for project approvals it has become increasing 
difficult to use treated wood because of costly and time consuming permit applications and 
consultations.  The National Oceanic and Atmospheric Administration (NOAA) Fisheries, which 
has review and consultation authority on many projects under the authority of the U.S. 
Endangered Species Act (ESA) and Magnuson- Stevens Act (Essential Fish Habitat) is 
undertaking an independent scientific review of the environmental impacts of treated wood that 
will lead to a guideline document.  The review and guidelines should help resolve ongoing 
disputes over the environmental risks associated with treated wood in aquatic environments and 
greatly expedite the approval of treated wood for the agency and other federal and state agencies 
that look to the agency for guidance.  Similar regulatory issues are being debated within Canada.  
The WWPI has been actively promoting a scientifically sound set of risk-based guidelines with 
the involved Federal and State agencies.  An outcome that further restricts the use of treated 
wood in aquatic environments would have significant economic consequences to the Federal and 
State governments, the public, and to the treated wood industry.  However, the potential of this 
impact is not documented and is the motivation for this project to educate all on the magnitude of 
the economic impacts.  
 
The purpose of this paper is to evaluate the important role of treated wood in the North American 
infrastructure by evaluating the economic impact within the U.S. and Canada that would likely 
result if treated wood was to be prohibited from use in aquatic environments.  Economic impacts 
considered include those encountered by end users and treated wood producers.  End users 
would have to bear the higher costs for products used in construction as alternates to treated 
wood.  These costs would be borne by Federal, State, and local governments, businesses, and by 
individual homeowners.  Impacts related to the reduction in production of treated wood would be 
losses in jobs and markets for domestically produced wood products and losses in jobs and 
income to the local economies where the products are produced. 
 
This paper focuses on those types of projects in which treated wood is now typically used 
because of its low cost and effective performance.  While treated wood will not result in the 
lowest overall construction cost for all projects, in projects in which the use of treated wood will 
allow lower cost, that difference is often significant.  Thus, regulation forcing the use of 
alternatives to treated wood would result in higher costs. 
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2 Treated Wood Market in Aquatic Environments 
The size of the market for treated wood to be used in aquatic environments is estimated in the 
following sections and associated tables.  First, the overall treated wood market in the U.S. and 
Canada is defined, primarily based on published industry statistics.  The overall market is then 
subdivided into separate end product areas, also based primarily on published industry statistics.   
 
Evaluation of the market for treated wood in aquatic environments requires a basic definition of 
“aquatic environments.”  This is included in Section 2.2 below. 
 
With an understanding of the scope of aquatic environments, each main product market is 
evaluated to determine the size of the aquatic share of that market, likely alternate products that 
would be used instead of treated wood, and the economic impact of requiring the use of those 
alternates in aquatic environments. 

2.1 Treated Wood Market Analysis 

2.1.1 U.S. Treated Wood Market 
The American wood preserving industry has conducted production and sales surveys.  

These are based on survey forms that are sent to all known wood preserving facilities in the U.S.  
Since not all respond, the surveyors have extrapolated the data to estimate U.S. and regional 
statistics.  Three survey reports were used in this evaluation.  Wood Preservation Statistics 1997 
(Micklewright 1998) provided historical U.S. production data covering most years from 1984 to 
1997.  This is the most recent complete industry report.  The 1995 Wood Preserving Industry 
Production Statistical Report (AWPI 1996) was used for missing years 1993 through 1995.  
AWPI 1997 was used for 1996 data.  1992 was not covered by these reports, so the average of 
one previous and one following year was used.  The production data is summarized in Table 1.  
Current production is estimated as the average of the last 10 years for which production data is 
available.   

The statistical reports summarize production by three preservative classes (creosote, oil borne, 
and water borne), by region, and by product type.  The primary preservative in the oil borne 
category is pentachlorophenol.  Copper naphthenate is also an oil borne preservative.  CCA is the 
primary water borne preservative, although ACZA is  the predominate waterborne preservative 
used for aquatic applications in the West.  Recent product label changes by the CCA registrants 
have resulted in a transition to copper quaternary formulations (ACQ) or copper azole (CA) for 
some applications.  In this study, it is assumed that the total volume of water borne preservative 
treated wood is not changed by this transition to different water borne preservatives.   

2.1.2  Canadian Treated Wood Market 
Production of treated wood in Canada has been reported in statistics published by the Canadian 
Treated Wood Institute (CITW).  Production statistics used in this paper are based on the 
Canadian statistics for 1999 (CITW, 2001) and are shown in Table 1-D, E. and F.   
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2.1.3 Production Breakdown by Product 
Annual production of treated wood by type of product is estimated in the Wood Preservation 
Industry Statistics 1997 (Micklewright, 1998) and is summarized in Table 1C.  The percentage 
estimated for each product out of the total production is applied to the estimated current annual 
production to estimate current annual production of each product.  That is, the production 
proportions for each product determined by Micklewright for 1997 are assumed to be the same 
for current production.   
 
The product breakdown determined from the U.S. statistics is assumed in this evaluation to apply 
equally to the Canadian treated wood market.  It is recognized that this assumption is probably 
not completely accurate.  However, lack of comparable statistics for Canada, the high level of 
cross-border trade, and the need to simplify make use of this assumption practical. 

2.1.4 North American Treated Wood Production Summary 
Overall statistics for treated wood are reported in Table 1 for the U.S. and Canada.  The total 
annual production of treated wood in the U.S. and Canada is estimated to be approximately 595 
million and 122 million cubic feet, respectively. 

2.2 Aquatic Environments Definition 
Aquatic environments include marine, fresh water, and buffer zone areas as described below. 

2.2.1 Marine environments 
The marine environment includes salt and brackish water areas, including coastlines, bays, 
estuaries, and other saltwater or brackish wetland areas.  Structures such as marinas, docks, 
retaining walls, and bridges installed in such areas would be included. Both wood immersed in 
water and wood installed above the water line is considered to be in marine use. 

2.2.2 Fresh water environments 
The fresh water aquatic environment includes areas in, on, over, and immediately adjacent to 
lakes, rivers, streams, or other wetlands.  Structures potentially affected include marinas, docks, 
retaining walls, and bridges in or crossing fresh water bodies.  Both wood immersed in water and 
wood installed above the water line is considered to be in the fresh water aquatic environment. 

2.2.3 Aquatic buffer zone environments 
Definition of a buffer zone is not clear and may vary considerably based on the situations and 
people making the determination.  In general, the buffer zone for a given body of water is the 
land area surrounding the water for which surface water runoff is likely to have an impact on the 
quality or quantity of water in the water body. 
 
Treated wood structures installed in “buffer zones” around water bodies are likely to be affected 
by requirements applied to aquatic environments.  This class could be large, including bridges 
over lowland areas, railroad crossties, utility poles or guardrail posts on routes paralleling 
streams, lakes, or oceans, and other structures potentially within a contributing drainage 
pathway. 
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Consider the picture to the right.  A major 
highway, railroad tracks, and utility lines all 
are located within the buffer zone of the 
Columbia River.   
 

2.3 Estimating Volume of 
Treated Wood Used in 
Aquatic Market 

For each market area, the amount of treated 
wood used in aquatic environments is 
estimated based on an estimate of the 
fraction of each product used in the market 
and the fraction of product in that market 
used in aquatic applications.  Consider the Roads and Highways Market for example.  Treated 
wood timbers are used for bridges and other highway structures, but also in other markets.  In 
this paper, it is estimated that 10% of all treated timbers are used in the Roads and Highways 
Market and that 50% of these are installed in aquatic environments.  Thus, 5% (10% x 50%) of 
all treated timbers or about 3,584,000 cubic feet of treated timbers are installed in road and 
highway market structures within aquatic environments each year.  (See Table 2-F.)  Estimates 
for other markets and products are made similarly within the applicable portions of Table 2-B 
through 2-F and summarized in Table 2-G.  A summary of the relative size of the markets for 
aquatic treated wood use is shown in Figure 1 below. 

Aquatic Markets Summary

Residential and Commercial 
36%

Utilities
5%

Railroads
19%

Marine Construction
32%

Roads and Highways
8%

 
Figure 1. 
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Estimates for use of treated wood in Canadian aquatic environments are made using an 
assumption that the proportions estimated in the U.S. are the same in Canada.  For example, in 
Table 2-B, it is estimated that 3.25% of all treated wood in the U.S is used in the Residential and 
Commercial Market aquatic environment use.  For Canada, the Aquatic Residential and 
Commercial Market size is estimated as 3.25% of the total Canadian treated wood production.  
The Canadian Aquatic Markets are estimated in Table 2-H. 
 
The total Aquatic Markets for treated wood are estimated to be about 9% of all treated wood 
production.  Treated wood totaling about 54 million cubic feet in the U.S. and about 11 million 
cubic feet in Canada are placed into use in aquatic environments annually.   

2.4 Constants and Conversion Factors 
The units of measure related to wood can be confusing.  Lumber is normally specified in 
nominal units.  A two by six (2 x 6) board is nominally 2-inches thick by 6-inches wide by it’s 
actual dimensions are 1 5/8-inch thick by 5 ½-inch wide.  Lumber is also measured in larger 
quantities by the board foot.  The nominal 2x6, one-foot long contains one nominal board foot of 
lumber.  Round wood pieces, such as poles, timbers, and ties are typically measured in actual 
cubic feet.   
 
For clarity, the constants and conversion factors used in this evaluation are included in Table 3.   

2.5 U.S. and Canadian Dollar Values 
All dollar values in this report refer to the dollars of the respective country to which they apply.  
That is, U.S. dollars are cited for U.S. locations and Canadian dollars are cited for Canadian 
locations.   
 
U.S. and Canadian dollar values may be mixed in some applications of this evaluation, such as in 
projecting added costs for particular market areas based on U.S. dollar case studies.  Thus, some 
loss of precision may have occurred related to the Canadian dollar projections for the end user 
costs.  That potential loss is considered to be insignificant for the purpose of this evaluation.   
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3 End User Markets Analysis 
The end users of treated wood products will, if regulations require, have to select other materials 
of construction for projects in aquatic environments.  The potential impacts to these end-user 
markets are evaluated further is this section.  Different impacts will result to the producers and 
those supporting or depending upon the producers as end users reduce purchases of treated wood 
in favor of alternative materials.  Those producer impacts are evaluated in the following Section 
4.   

3.1 Discussion of Evaluation Methods 
In the following sections, identifiable market areas are evaluated separately.  For each market, 
reasonable assumptions are made to estimate the size of the market, the annual spending on 
treated wood structures in the market, likely alternative construction materials, and the additional 
cost of using those alternatives to treated wood for the market area.  Differences in cost are 
considered using projects typical of the market in order to develop factors that can be applied 
broadly to the overall market area being considered.   
 
Where possible, overall project costs are evaluated.  For example, in the case studies noted below 
for the marine and fresh water structures market, total costs for projects are determined by 
complete project bids.  These total costs are then normalized to scale to the amount of treated 
wood required for the treated wood design to produce a dollars per cubic foot of treated wood 
($/cf) factor.  A cost difference ratio is determined based on dividing the alternate cost total by 
the treated wood project cost total.  The ratio times the cost factor times the amount of treated 
wood used in the market estimates the total cost to the market to use the alternate materials.  
These are explained by example below. 
 
Assume the following factors: 

• Project cost using treated wood: $100,000 
• Treated wood required:  10,000 cf 
• Project cost using alternate material: $150,000 

 
The following cost factors can be calculated: 

• Treated wood unit cost = $100,000/10,000 cf = $10.00/cf 
• Alternate cost ratio = $150,000/$100,000 = 1.5 

 
If 10,000,000 cf of treated wood are used each year in similar projects that will be changed to 
alternate material designs, then the annual cost impact will be determined as follows: 
 

• New cost to market: 10,000,000 cf x $10.00/cf x 1.5 = $150,000,000 
• Existing cost to market:  10,000,000 cf x $10.00 =  $100,000,000 
• Added cost to market:  $150,000,000 - $100,000,000 = $50,000,000 

 
These calculations are completed for each major market area in the associated tables.   
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3.2 Marine and Fresh Water Structures  

3.2.1 Market 
Marine and fresh water structures, for the purpose of this paper, are considered to be those types 
of structures intended to serve human water use purposes and which are built for institutional 
uses, such as governments or regional agencies.  That is, those larger scale structures that help us 
use and/or enjoy the water.  These include large marine harbor facilities for ocean going freight, 
Navy and Coast Guard piers, navigational aids, pile dikes, and passenger service terminals and 
marinas for commercial and pleasure craft.  Note that smaller private and commercial marine and 
fresh water structures are included in the residential and commercial market considered below.  
Treated wood products used in these structures include piling (other than foundation piling), 
timbers, and lumber.  This market totals about 17,347,000 cubic feet of treated wood per year, 
which is about 3% of the total treated wood produced. 

3.2.2 Use of Treated Wood and Alternate Materials 
Treated wood used for the marine and fresh water market includes piling, timbers, and lumber.  
These product volumes are estimated in Table 2 based on the industry statistics.  The portion of 
each used in aquatic environments is estimated separately.  The factors listed below are used to 
estimate the market size.  The factors are considered to be reasonable estimates based on 
professional judgment and review and consensus opinion of industry experts.  
 

Product Market Percent Aquatic Percent 
Piling 50% 100% 

Timbers 10% 100% 
Lumber 2% 100% 

 
In the paper, Economic Evaluation of Alternate Materials to Treated Wood in California, by this 
author (Smith, 2003), the costs of treated wood and alternate materials for marine construction 
were evaluated in detail.  Case studies were used to determine construction costs.  In one case 
study, Genoa’s on the Bay (WWPI, Undated 2), the project was first designed and bid for steel 
and concrete and later redesigned and bid for treated wood in order to lower costs.  Another case 
involved the Seattle Port Authority project to construct over 410 feet of fender system, including 
pilings and whalers for heavy-duty use.  This project was first bid for treated wood and was then 
redesigned and re-bid using steel due to regulatory issues.  These case studies provide a good 
“apples-to-apples” type comparison for this market area.  Note that significant price increases 
have occurred since these comparisons were made.  Current pricing would likely show larger 
cost impacts. 
 
The Port of San Francisco confirms (Thomas, 2005) that they depend on treated wood due to its 
cost and structural advantages.  Alternate materials for fender systems generally cost two to three 
times more than treated wood.  Plastic tends to deform and not provide adequate protection to 
ships.  Steel tends to be too rigid and thus may damage ships and is about two to three times the 
cost.  Tropical hardwood tends, like steel, to be too rigid and also tends to split under stress.  
Treated wood has the ideal amount of flexibility or elasticity to allow it to bend and absorb shock 
while returning to its original form.  It is also the most cost effective material. 
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Treated wood pilings with pre-applied outer layers of fiberglass, polyethylene, or PVC are also 
now being sold and installed in aquatic applications where the buyer chooses these products due 
the perceived improvement in environmental protection.  Such coated treated wood pilings cost 
about two to three times as much as uncoated treated pilings (Wright, 2006). 

3.2.3 Cost Evaluation 
The most competitive alternate materials were determined to be concrete and steel.  Plastic was 
also considered, but generally found to be less competitive.  In the Genoa’s on the Bay case, the 
construction cost using concrete and steel was found to be 2.33 times more expensive (Table 7-
B).  In the Seattle Port case, steel was found to be 1.58 times more expensive than treated wood 
(Table 7-C).  Since these two projects represent smaller and larger scale projects, the two were 
simply averaged to estimate the typical increased cost to builders if treated wood could not be 
used.  The same factor of 1.96 is used for this aquatic environments evaluation to estimate the 
market impact (Table 7-A). 
 
If marine and fresh water facility owners were required to use alternative materials instead of 
treated wood, the additional cost is estimated in Table 7-A to be about $1.3 billion in the U.S. 
and $264 million in Canada each year. 

3.3 Road and Highway Transportation Structures Market 

3.3.1 Market 
Road and highway transportation structures include bridges, retaining walls, guardrails and posts, 
signs, and fencing.  Products used for these structures include timbers, piling, fence posts, and 
other products.  “Other Products,” as defined in the Wood Preservation Statistics 1997 
(Micklewright, 1998), include various products, including roofing shakes and miscellaneous 
products.  31% of the “other” volume is products typically used in transportation, including 
highway crossing planks, panels, and flanges, glulam beams, bridge timbers, and highway posts 
and guardrails.  The U.S. roads and highways market consumes about 11 million cubic feet of 
treated wood per year, amounting to about 1.9% of all U.S. treated wood. 
 
The size of the roads and highways aquatic market is estimated using the following factors: 
 

Product Market Percent Aquatic Percent 
Timbers 10% 50% 
Piling 10% 75% 

Other Products 31% 10% 
Fence Posts 5% 10% 

 
These factors are applied in Table 2-F to estimate the volume of treated wood used by the roads 
and highways market in aquatic environments.  The aquatic market size is estimated to amount to 
be 4,502,000 cubic feet of treated wood in the U.S. and 926,000 cubic feet in Canada annually, 
representing about 0.8% of the overall treated wood market. 
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3.3.2 Use of Treated Wood and Alternate Materials 
In the study of treated wood use in California (Smith, 2003), alternative materials, primarily steel 
and concrete, were considered.  A detailed study of transportation structures was not included.  
Rather, parallels to residential/commercial construction, utility poles, and marine construction 
were considered. 
 
Treated wood offers some significant advantages for use in short span bridges (Clemens, 2005).  
In addition to lower direct costs compared to cast-in-place and pre-cast concrete designs (see 
Table 8-C), advantages include the following: 

• Treated timber bridge arrives as a pre-manufactured kit allowing construction 
completion in half the time required for cast-in-place concrete,   

• Treated timber bridges can be installing during below freezing weather, allowing more 
flexibility to owners and potentially lower costs, 

• Inspection costs may be less for treated timber bridges due to reduced material testing 
and construction time, 

• In remote sites, the pre-manufactured design and lower weight of treated timber 
simplifies and lowers cost of installation,  

• Treated timber offers good resistance to road salt, and  
• Treated timber is often preferred for esthetic reasons in rural settings. 

3.3.3 Cost Evaluation  
The cost of alternatives to treated wood was estimated (Smith, 2003) to be about two times 
higher than for treated wood.  In Table 8-B, several applications of alternative materials that are 
similar to projects applicable to the roads and highways market are listed with the unit material 
cost for each.  In Table 8-C, cost data for short span bridges is presented.  This represents a 
small, but significant segment of the Road and Highway Transportation Market.  Recognizing 
that the alternate material factors for these bridges is smaller than for the other applications 
considered in Table 8-B, the overall factor to be used in this evaluation is lower than for the 
calculated average.  An alternate material factor of 1.70 is used for this evaluation. 
 
The material cost and ratios determined in Table 8-C are used in Table 8-A to estimate the 
overall market cost impacts.  Note that only material cost differences are assumed to be 
significant in this market.  Labor is assumed to be equal for installation of the alternate materials. 
 
If alternative materials to treated wood were required for structures installed for roads and 
highway structures in aquatic environments, the costs would increase by about $47 million in the 
U.S. and $10 million in Canada annually. 
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3.4 Railroad Transportation Structures 

3.4.1 Market 
The railroad market for treated wood is large, as demonstrated by the statistics shown in Table 6-
D.  The railroads operate over 260,000 miles of track in the U.S. and Canada.  Most treated wood 
in this market is used for replacement ties inserted during the normal maintenance of existing 
track.  The demand for treated wood in 2005 is expected to exceed 18 million ties or 
approximately 69 million cubic feet of treated wood according to the RTA (Norrell and Gauntt, 
2005).  (See Table 6D.)  The market additionally includes treated timbers and piling for bridges.   
 
The volume of the railroad market based on Wood Preservation Statistics 1997 is estimated at 
about 68 million cubic feet for ties only and about 72 million cubic feet for all treated wood, 
estimates that are very close to current projections by the railroad industry.  The wood preserving 
statistics based number may include additional scope, such as industrial and public investment in 
railroad structures and is reasonably close for the purpose of this evaluation.  Thus, it will be 
used for further analysis.  The railroad market accounts for about 12% of all treated wood. 
 
Historically, railroads, as well as public roads, have been developed to follow streams, rivers, 
lakes, and coastlines.  Thus, a significant portion of railroad track is in the aquatic environments 
located adjacent to these water bodies.  For this study, it is conservatively estimated that 10% of 
track is located within aquatic environments. The size of the railroad aquatic market is estimated 
based on the following factors: 
 

Product Market Percent Aquatic Percent 
Cross Ties 100% 10% 

Switch and Bridge Ties 100% 40% 
Timber 5% 50% 

 
These factors are applied in Table 2-D to estimate the volume of treated wood used by the 
railroad market in aquatic environments. 

3.4.2 Use of Treated Wood and Alternate Materials 
The potential alternate materials and associated issues for each are discussed in detail in 
Economic Evaluation of Alternate Materials to Treated Wood in California (Smith, 2003).  The 
alternate products to treated wood are concrete, steel, and plastic.  Concrete offers the best long 
term complete replacement alternative to treated wood, but also requires the complete rebuilding 
of the rail bed, including deeper ballast and heavier rail.  Concrete ties cannot simply be inserted 
into existing wood tie track systems.  While not fully proven or accepted, indications are that 
plastic or steel ties can be inserted into existing tracks with mainly wood ties.   
 
If treated wood could not be used in aquatic environments, including buffer zones, then the 
railroad industry would attempt to use plastic or steel ties for maintenance replacements in 
existing track in aquatic environments while simultaneously beginning a transition to concrete tie 
track systems. The use of dissimilar/unproven materials in these maintenance applications would 
create significant long-term problems even if a transition were made to all concrete track.  The 
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transition would have to be spread over a number of years, since complete rebuilding of these 
tracks would be involved.  This evaluation assumes completion over 15 years. 
 
Thus, the railroads would face increased costs in two ways.  First, ties purchased for maintenance 
would have to be plastic, steel, or concrete.  Second, the railroads would have to do complete 
rebuilds of tracks to accomplish the transition from treated wood design to concrete design.  
 
This evaluation assumes that this transition is possible.  However, the capacity to produce the 
required concrete and plastic ties in the volume required does not now exist and would have to 
be built.  Further, the railroads do not now have the equipment needed to rebuild an additional 
1,500 miles per year from wood to concrete tie systems.  Thus, extreme efforts on the part of the 
railroads and the supporting industries would be required to accomplish this transition.   
 
This evaluation also assumes that dissimilar material crossties can be used in maintenance of 
existing wood tie rail systems.  However, the use of dissimilar or unproven materials in short 
term maintenance applications could create significant costs in both extra maintenance required 
or in possible safety issues (derailments, etc.) that can be created when the track bed is subjected 
to uneven wear and tear. 

3.4.3 Cost Evaluation  
The cost of routine replacement of ties for maintenance is calculated using the average increase 
in costs for concrete and plastic as documented in Smith, 2003, with some updated costs 
provided by the railroad industry.  This results in an alternate material project factor of 1.41.  See 
Table 6-B. 
 
The cost of rebuilding track from treated wood to concrete also follows the evaluation of Smith, 
2003, but is modified to include the 10% of existing track miles estimated to be in aquatic 
environments in Table 6-C.  The cost per mile to rebuild track is assumed to be the average of a 
low range cost of $500,000 and high range cost of $900,000.   
 
Both routine tie replacement and rebuilding to concrete tie design costs are included in the 
annual total impact to the railroads.  As shown in Table 6, the total cost to U.S. and Canadian 
railroads will be about $80 million and $16 million per year, respectively, for routine tie 
replacements plus about $1.0 billion and $200 million, respectively, for rebuilding over each of 
fifteen years.  Thus, if treated wood could not be used, the total projected increase in costs to 
railroads to use alternate materials would be approximately $1.08 billion in the U.S. and $216 
million in Canada annually over the next fifteen years. 
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3.5 Utilities 

3.5.1 Market 
Treated wood is used in the utilities market for poles and cross arms.  Most poles are treated with 
pentachlorophenol, although significant numbers are also treated with other oil borne 
preservatives, waterborne preservatives, and creosote.  Poles and cross arms are used to support 
electrical and communication wires.  The Utility Solid Waste Activities Group, a utility industry 
organization, reports that there are currently about 130-135 million treated wood poles in service 
in the U.S. and that over 99% of distribution poles purchased are treated wood (USWAG, 2005).  
Treated wood sales to the Utilities market is estimated to be about 53 million cubic feet or about 
2 million poles per year in the U.S. and account for about 9 percent of the U.S. treated wood 
market.   
 
The following estimated percentages of product-to-market and product-to-aquatic use are used to 
estimate the volume of treated wood used in aquatic environments by the residential and 
commercial market: 
 
 

Product Market Percent Aquatic Percent 
Poles 95% 5% 

Cross Arms 95% 5% 
 
These factors are applied in Table 2-C to estimate the volume of treated wood used by the utility 
market in aquatic environments.  The annual utilities market for treated wood in aquatic 
applications is estimated to be 2,650,000 cubic feet in the U.S. and 545,000 cubic feet in Canada. 

3.5.2 Use of Treated Wood and Alternate Materials 

In the Economic Evaluation of Alternate Materials to Treated Wood in California (Smith, 2003), 
alternates to treated wood poles and cross arms were considered.  The alternates included steel, 
concrete, plastic, and fiber reinforced composites.  Steel and concrete are the most common 
alternates and are currently used by utilities in many applications.  Utility industry comments to 
the EPA (USWAG, 2005) stated: “The most critical factors in an electric utility’s selection of 
materials for transmission and distribution poles are safety, reliability, and functionality. 
Treated wood poles are superior to the alternatives in all three categories, and they are more 
cost-effective.”  

3.5.3 Cost Evaluation  
It is recognized that for some utility structures, steel or concrete may be lower in cost than 
treated wood, particularly for the largest structures.  Where that is the case, utilities are already 
purchasing the alternate materials.  The costs for those structures are not reflected in this 
evaluation because this is based on current sales figures for treated wood.  Only utility structures 
currently being built with treated wood are considered. 
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The typical treated wood utility pole is class 4, 45-feet long.  Steel was shown to be the most 
competitive at about 1.71 times the cost of treated wood.   This includes extra costs to provide 
protection against electrocution for raptors, a common concern especially in aquatic 
environments.  The relative costs for steel, fiberglass, and concrete and the estimated added costs 
to the utility market are shown in Table 5.  Note that steel prices have approximately doubled 
since 2002 (ENR, 2005) and that these recent increases are not reflected in this evaluation.   
Thus, the likely impact would be more than estimated. 
 
Requiring the use of alternative materials instead of treated wood would cost the utilities industry 
about $57 million in the U.S. and about $12 million in Canada annually. 

3.6 Residential and Commercial Structures 

3.6.1 Market 
The residential market includes some general construction lumber, such as sill plates, and mostly 
outdoor construction at private residences, such as back yard decks, fences, retaining walls, and 
individual, residential docks on properties adjacent to lakes or streams.  The commercial market 
includes some general construction lumber and mostly outdoor structures such as decks, fences, 
retaining walls, docks, and marinas located on commercial or business properties.  Treated wood 
products used in these structures include fence posts, lumber, timbers, specialty products, 
landscape timbers, and other products. 
 
The following estimated percentages of product-to-market and product-to-aquatic use are used to 
estimate the volume of treated wood used in aquatic environments by the residential and 
commercial market: 
 

Product Market Percent Aquatic Percent 
Fence Posts 50% 5% 

Lumber 90% 5% 
Timbers 70% 5% 
Pilings 15% 95% 

Specialty Products 50% 1% 
Landscape Timbers 90% 5% 

Other Products 30% 5% 
 
These factors are applied in Table 2-B to estimate the volume of treated wood used by the 
residential and commercial market in aquatic environments.  An estimated 19 million cubic feet 
in the U.S. and 4.0 million cubic feet in Canada are used by the residential and commercial 
market in aquatic applications each year. 

3.6.2 Use of Treated Wood and Alternate Materials 
The costs of projects using treated wood will vary substantially by the size of projects and the 
type of use.  Thus, several typical projects will be considered. 
 
In the Economic Evaluation of Alternate Materials to Treated Wood in California (Smith, 2003), 
the case of a residential deck was considered.  Construction using treated wood was compared to 
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cost for a similar project using plastic lumber, composite lumber, and concrete.  In this case, 
installation cost was assumed to be equal when compared to other materials. 
 
The case of a larger residential dock structure was discussed in a case history by WWPI (WWPI, 
Undated 1).  A treated wood dock was compared to construction by concrete, steel, plastic, and 
Green Heart wood.  The concrete design was the best alternate to treated wood. 
 
A commercial dock and restaurant case study (WWPI, Undated 2) offers another type project for 
comparison.  A steel and concrete option to treated wood was designed and bid at a substantially 
higher cost than for treated wood.   
 
The case of the Port of Seattle wharf fender system (Smith, 2003), previously discussed in the 
Marine and Fresh Water Market section, is also applicable for consideration.  In this case, steel 
was considered as the best alternate to treated wood. 
 
While not considered in these case studies, an evolving option to treated wood piling is treated 
wood with a protective coating, such as fiberglass.  Such coated pilings cost approximately 2.0 to 
2.5 times as much as a standard treated piling (Wright, 2006).  Depending on how regulations are 
written and interpreted, this may or may not be a suitable alternative to treated wood. 

3.6.3 Cost Evaluation 
The cases discussed above are listed in Table 4-B and factors for unit treated wood material cost, 
unit treated wood project cost, and alternate project cost ratios are calculated for each.  Averages 
of these factors are calculated.  However, in order to be conservative in estimating cost impacts, 
professional judgment is used to select the representative factors shown.  Alternate material 
projects are estimated to cost 2.0 times more than similar projects using treated wood. 
 
As shown in Table 4-A, requiring use of alternative materials to treated wood would cost 
residential owners and businesses about $483 million in the U.S. and about $99 million in 
Canada each year in increased construction and maintenance costs. 

3.7 End User Summary 
If treated wood could not be used and alternative materials were used instead in the aquatic 
environments of the U.S. and Canada, the various markets would incur significant additional 
costs to install their structures.  These increased costs are summarized in Table 9-A for the U.S. 
and in Table 9-B for Canada.  The total increased costs would be about $3.0 billion per year in 
the U.S. and about $600 million per year in Canada for a total North American cost impact of 
$3.6 billion per year. 
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4 Producer and Related Businesses Analysis 

4.1 Wood Preservation Industry Economic Overview 
U.S. wood preserving companies provide direct employment of 12,276 people at 515 
establishments (including plants and business office locations) with a total annual payroll of 
$372,605,000, and ship products valuing $4,422,279,000 in 2002 (U.S. Census Bureau, 2004).  
These companies spent $134,443,000 in capital expenditures in 2002.  Detailed statistics from 
the same source are reproduced in Table 10, including statistics for the states with most wood 
preserving business. 
 
Wood preserving plants are located in nearly every U.S. state.  Figure 2, from AWPI 1996, 
shows the number of plants in each state as of 1995.   

 
Figure 2. 

 
In Canada, the CITW reports that 88 treating cylinders (at about 64 plants) were in use producing 
treated wood in 1999 with direct employment of 1,860 people (CITW, 2001).  64 treating plants 
were operating in Canada in 1995 (CITW, 1996). Treated wood sales of $724,649,000 were 
generated.  Additional statistics for Canada by region are shown in Table 1-E. 

4.2 The Multiplier Effect 
Indirect and induced employment provided by businesses resulting from employment in the 
treated wood industry can be estimated by use of multiplier factors.   Indirect employment is the 
employment resulting from the supply chain in supporting industries such as forestry, lumber 
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manufacturing, trucking, chemical manufacturing, petroleum refining, construction, and local 
supporting businesses.  Induced employment results in the general economy from the household 
spending of income earned by employees with jobs directly and indirectly resulting from the 
treated wood industry.   
 
For the purpose of this evaluation, multiplier factors for employment were selected that are 
considered to be reasonable based on review of other economic studies rather than undertaking a 
detailed economic model of the treated wood industry.  Note that multiplier factors generally 
increase with the size of economic areas considered.  Thus, the multiplier for a county is smaller 
than for a state, which is smaller than for a country.  In this evaluation, it is the larger, national 
factor that is of interest and is used.  Multiplier factors from some selected other studies and 
those selected for this evaluation are listed in Table 13.  The selected factors for this evaluation 
are 1.5 for indirect and 2.0 for induced jobs.  The selected factors mean that for each job 
produced in the treated wood industry, 1.5 additional jobs are directly created in supporting 
industries and 2.0 additional jobs are induced generally due to resulting household spending.  
Thus, for each wood-treating job, 4.5 total jobs exist in the economy.   

4.3 Wood Preserving in the Economy 
The multiplier factors are applied to the wood preserving industry overall in Table 12.  As 
shown, with 12,276 U.S. and 1,860 Canadian direct wood-treating jobs, a total of more than 
55,000 U.S. and 8,370 Canadian jobs result from the wood treating industry’s existence.   
 
Many of the related jobs exist in the forestry industry, which manages private and government 
owned forest lands, harvests and transports the timber, manufactures products including round-
wood for poles and piling, timber, lumber, cross ties, and plywood.  Such jobs typically exist in 
small towns and rural areas that tend to be economically dependent on the forestry industry. 

4.4 Business Related to Treated Wood for Aquatic Environments Use 
If treated wood could not be used in aquatic environments, the sales of that volume of wood now 
sold for such uses would be lost to the preserving industry and be mostly replaced by other 
products.  Some projects would probably disappear due to prohibitive costs.  The estimated loss 
in sales would be about $907 million in the U.S.  This represents about 20 percent of the $4,422 
million in total sales reported by the Census (U.S. Census Bureau, 2004) while also representing 
about 9 percent of all treated wood volume.  The difference is reasonable because the type of 
treated wood products used in aquatic environments are typically higher in value, such as piling 
and timbers, than lumber used for sill plates and decks which accounts for the largest percentage 
of the treated wood market.  Thus, the cost impact is higher in proportion to business value than 
indicated simply by wood volume. 
 
Loss of aquatic environment end uses would impact some preserving businesses more than 
others.  Some, which specialize in products such as marine piling, would probably be forced to 
close.   
 
In Table 11, the direct employment resulting from treatment of wood for aquatic environments is 
estimated.  As noted above, treated wood products used for aquatic environments are generally 
of higher unit values than average treated wood.  Thus, employment estimates based on 
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economic output per employee are larger than estimates based on average volume production.  
Both estimates are shown in the table.  However, the estimates based on economic value (shown 
in bold in the table) are considered most indicative of employment resulting from treated wood 
for aquatic environments.  It is estimated that 2,519 jobs exist with an annual payroll of $76 
million in the U.S. and 480 jobs exist with an annual payroll of about $15 million in Canada to 
produce treated wood used for aquatic environments. 
 
If the jobs directly related to treated wood for aquatic environments were lost, then so would the 
indirect and induced jobs be lost.  Using the same multiplier factors discussed previously, the 
total employment related to aquatic treated wood production is estimated in Table 14 to be about 
11,000 jobs with a payroll of about $344 million in the U.S. and about 2,000 jobs with a payroll 
of about $65 million in Canada. 

4.5 Other Factors Related to Businesses and Jobs 
Nearly all treated wood that is used in the U.S. and Canada is produced from wood that is grown, 
harvested, and milled in the U.S. and/or Canada.  Conversely, alternative products to treated 
wood often are manufactured of imported materials.  Most of the steel used in steel poles or for 
reinforced concrete is imported.  Plastic is manufactured from imported oil.  Thus, many of the 
jobs lost from the treated wood industry would be replaced by jobs in other countries. 
 
Much of the employment in the forest products industry is in rural areas, near where the trees are 
grown.  Manufacture of alternative products from steel, concrete, and/or plastic is more 
concentrated in urban, industrial areas.  Thus, rural/agricultural areas with smaller, more fragile 
economic bases would likely be hurt most by a forced shift from treated wood to alternative 
products.   
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5 Conclusion 
Treated wood continues to have a large role in the construction and maintenance of our 
economy’s infrastructure.  It is used widely in major market areas, including:  

• Marine and commercial construction for docks, marinas, boardwalks, retaining walls, and 
pilings, 

• Residential applications such as decks and personal docks,  
• Railroad and highway transportation facilities for cross-ties, bridge timbers and pilings, 

guard rails, sign posts, and retaining walls, and  
• Utilities for poles and cross arms.   

Treated wood is selected for these uses due to its versatility, durability, and cost effectiveness.   
 
Approximately 595 million cubic feet of wood are treated annually in the U.S. and about 122 
million cubic feet in Canada are treated annually.  Treated wood generates annual sales of about 
$4.4 billion in the U.S. and about $725 million in Canada.  The direct employment and annual 
payrolls generated by the industry amount to about 12,000 jobs for $370 million and 1,800 jobs 
and $77 million in the U.S. and Canada, respectively.  Considering the multiplier effect on jobs 
and payrolls, these represent about 55,000 jobs at $1.7 billion per year and 8,400 jobs at $250 
million per year in the U.S. and Canada, respectively. 
 
Many treated wood applications occur in or near to aquatic environments.  Aquatic environments 
include salt and fresh water bodies and the buffer zones around them.  Agencies, seeking to 
protect aquatic environments, are considering restricting the use of treated wood in these areas. 
 
If treated wood could not be used in aquatic environments, the economic consequences would be 
large.  The end users or facility owners would bare the higher cost of materials as alternatives to 
treated wood, such as steel, concrete, plastic, and/or composites.  These end user market impacts 
are estimated as follows: 
 

U.S. Market Area Increased Costs 
(millions) 

Residential and Commercial $483 
Utilities $57 
Railroads $81 
Rail system replacements $1012 
Marine Construction $1,283 
Roads and Highways $47 
U.S. Total $2,963 
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Canadian Market Area Increased Costs 

(millions) 
Residential and Commercial $99 
Utilities $12 
Railroads $17 
Rail system replacements $202 
Marine Construction $264 
Roads and Highways $10 
Canadian Total $604 

 
In addition to end user impacts, the wood preserving industry and those who depend upon it 
would be hurt by the loss of business and employment.  Wood preserving companies would cut 
back on employment due to loss of wood preserving volume currently applied in aquatic 
environments.  These direct impacts would multiply through the local, regional, and national 
economies as companies purchase fewer products and services and affected households then cut 
spending on goods and services.  These losses are estimated as shown below: 
 

U.S. Impact Jobs Lost Payroll Lost 
Direct Loss in Wood 

Preserving Businesses 
2,515 $76 million 

Total Direct, Indirect, and 
Induced Impact 

11,335 $344 million 

 
Canadian Impact Jobs Lost Payroll Lost 

Direct Loss in Wood 
Preserving Businesses 

480 $15 million 

Total Direct, Indirect, and 
Induced Impact 

2,159 $65 million 

 
Some of these losses would be transferred to other sectors as gains, such as in concrete 
manufacturing.  However, a significant portion would likely be transferred overseas because the 
alternative products are largely produced in low cost countries while the forest products and 
wood-preserving business is almost exclusively employed in North America.   
 
The impacts to the economy clearly would be significant if agencies were to restrict treated wood 
from use in aquatic environments.  Thus, it is imperative that agencies base any decisions about 
treated wood in aquatic environments on sound science.  Any decision to restrict such use that is 
not clearly proven to have a distinct benefit to the environment would result in wasted additional 
costs to users and unnecessary disruption of workers and the communities in which they live.   
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