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Abstract

The use and popularity of chromated copper arsenate (CCA) treated wood grew
significantly from the early 1950’s through 2000. On December 31, 2003, voluntary
changes to the CCA preservative labels became effective, restricting the use of CCA
wood preservatives to industrial, agricultural and marine commodities, and eliminating
most residential applications.

The Wood Preservative Science Council (WPSC) has asked for updated information on
the volumes of CCA treated wood currently in service. This paper provides that
information through evaluation of existing literature and with a new survey of the three
CCA preservative registrants.

Annual production of CCA treated wood from 1950 through 2004 was estimated from
available industry reports up to 1995 and supplemented by the results of a CCA registrant
production survey for the period 1996 through to 2004.

Typical life cycles of major treated wood products are developed and projected using a
statistical approach. Annual volumes of CCA treated wood disposal are projected to
allow estimates of CCA treated wood in service. The mix of products before and after
the voluntary CCA label changes is estimated. This data is further refined to estimate the
potential amount of CCA treated wood in residential service.
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Executive Summary

The U.S. registrants of CCA preservative proposed and the USEPA approved changes to
the pesticide label that became effective on December 31, 2003. These changes restricted
the use of CCA treated wood products primarily to industrial type applications. As
alternative products to CCA treated wood begin to fill the outdoor use market, the
volume of CCA treated wood being removed from service will peak and begin to decline
as well.

This report develops answers to the following questions through the use of industry
production data, other studies of treated wood use and disposal, statistical analysis, and
professional judgment.

1. How much CCA treated wood is currently in service?

As of the end of 2005, approximately 5.5 billion cubic feet of CCA treated wood is in
service in the U.S.

2. How much CCA treated wood is in residential service?

About 63% of all CCA treated wood, or about 3.5 billion cubic feet, of CCA treated
wood is in residential service in the U.S.

3. How much of a drop in CCA treated wood production has occurred since the
voluntary label changes effective 31 December 2003?

Use of CCA preservative has dropped from a typical range of 176 million pounds per
year to about 51 million in 2004, a reduction of about 71%. Production of CCA treated
wood has dropped from a range of about 558 million cubic feet per year to about 109
million cubic feet in 2004, a reduction of about 80%.
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1 Introduction

Treated wood has been used for many years to obtain the benefits of the natural strength
and beauty of wood with the service longevity enhanced by preservative treatment. The
widespread use of water-borne preservatives began in the 1950’s. After a period of slow
and steady growth, the market for treated wood grew significantly beginning about 1976
through the 1990°s with the boom in new housing and interest in the addition of decks
and other outdoor improvements to existing homes. Nearly all the treated wood installed
in residential and commercial applications, especially for decks, fencing, and
landscaping, was treated with formulations containing arsenic, chromium, and copper.
Chromated copper arsenate (CCA) has been the predominant preservative for most of the
last three decades and represents nearly all water-borne treated wood now in service.
Ammoniacal copper zinc arsenate (ACZA) has been used for western species of wood
primarily for commercial and industrial uses. ACZA represents a small fraction of the
total treated wood volume and is not addressed in this report.

In 2002 the US registrants of CCA wood preservatives voluntarily proposed the
withdrawal of certain uses for their products, and the USEPA approved the changes to the
pesticide labels. The changes became effective on 31 December 2003 and effectively
restricted the use of CCA to the treatment of wood used primarily in industrial
applications. The uses of CCA retained on the current versions of the CCA pesticide
labels make reference to the 2001 and 2002 editions of the American Wood- Preservers’
Association (AWPA) Book of Standards. Product end uses not listed on the label are not
permitted. Thus, in 2003 a transition began from CCA treated wood to wood products
treated with alternative preservatives such as ACQ and CA (copper azole) for nearly all
residential and many commercial uses. Logically, as a consequence of the transition, the
volume of wood treated with CCA was expected to decrease significantly while the use
of other preservatives was expected to increase to fill the market needs.

While the service life of wood products can be extended significantly by the use of wood
preservative treatments, eventually even treated wood products deteriorate due to the
combined effects of weathering, physical damage, and decay. Eventually, disposal is
necessary. Most CCA treated wood is disposed as non-hazardous waste in commercial
landfills. Such disposal is permitted by USEPA hazardous waste regulations as quoted
below:

§261.4 Exclusions.

(b) Solid wastes which are not hazardous wastes. The following solid
wastes are not hazardous wastes:

(9) Solid waste which consists of discarded arsenical-treated wood or
wood products which fails the test for the Toxicity Characteristic for
Hazardous Waste Codes D004 through D017 and which is not a hazardous
waste for any other reason if the waste is generated by persons who utilize
the arsenical-treated wood and wood product for these materials' intended
end use.

With the increasing volume of CCA treated wood going into use through about 2003, the
volume entering the waste stream has been increasing as the installed structures have
been removed due to deterioration, weathering, and/or for remodeling. Following the
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CCA label changes effective 31 December 2003, the volume going into service began to
decline. As alternative products to CCA treated wood begin to fill the outdoor use
market, the volume of CCA treated wood being removed from service will peak and
begin to decline as well.

This report addresses the following questions:
1. How much CCA treated wood is currently in service?
2. How much CCA treated wood is in residential service?

3. How much of a drop in CCA treated wood production has occurred since the
voluntary label changes effective 31 December 2003?
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2 How much CCA treated wood is currently in service?

2.1 Method Overview

The amount of treated wood in service can be estimated from the amount of wood that
has been treated minus the amount that has been removed from service and disposed.
Industry statistics on the volume of wood treated have been estimated in several reports
over the past few decades. These reports summarize the total quantity of wood treated by
the main preservative types by year and may include subcategories for product type, such
as lumber or poles, regional production, and wood species treated. Such data is mostly
available for years up to 1997. Table 2 provides data on the overall U.S. treated wood
market. To cover years after 1997 a separate survey of CCA registrants was undertaken.

Information on disposal of treated wood is less definitive, and hard to interpret. Few high
quality reports are available. In one study cited below, deck contractors were polled to
obtain data reflecting the typical life cycle of treated wood decks. Other studies have
looked at typical municipal waste going to landfills and have estimated how much is
untreated wood or treated wood waste. The various studies are considered below to
estimate the lifecycle of CCA treated wood products.

2.2 Production by Year
2.2.1 Production Based on Industry Statistics

Annual production estimates of water-borne preservative and CCA treated wood with the
basis for each value are shown in Table 1. CCA treatment first became available in the
early 1950s. For this report, it is assumed that production began in 1951 and that it
increased according to a straight-line trend until meeting the production level reported by
Maloney and Pagliai (1978) for 1968.

Production levels from 1968 through 1977 are as reported by Maloney and Pagliai.
Treated wood production levels for subsequent years are based on Micklewright (1986)
for 1978, 1980, and 1981, Micklewright (1998) for 1984 and 1997, AWPI (1997) for
1985 through 1991 and 1993 through 1996. Production levels in 1979 and 1982-83 are
interpolated from the immediate previous and following years.

The above production data through 1997 are based on reports of water-borne treatments,
which included CCA. Most reports included some information about how much of the
water-borne total was CCA. Maloney and Pagliai (1978) and Micklewright (1986) both
reported CCA as 96%. AWPI (1996) reported CCA as 94% and AWPI (1998) reported
CCA as 98%. Thus, for this study it is assumed that CCA volumes are 96% of reported
water-borne volumes. This calculation is shown in Table 1 to estimate annual CCA
production.

The Statistical Report for 1997 (AWPI, 1998) provides a breakdown of products
produced in 1997. These are shown in Table 5. For this study, it is assumed that the
fractions of each product, for example, that 66% of CCA treated wood is lumber, are
constant for all production years prior to the CCA label changes. While clearly the
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product fractions would vary by year, such values are not available and therefore are not
considered further in this study.

2.2.2 Production Estimated from CCA Chemical Producer Survey

No wood preservation statistics have been published for the years after 1997. For this
study, the author developed a simple confidential questionnaire that was circulated, via a
third party, to the three registrants and producers of CCA wood preservative solutions. A
copy of the questionnaire is reproduced in Figure 1.

CCA Preservatives
Production Questionaire

Company Name: company hame
Completed By: person name

Preservative Sales by Year (pounds)

Year CCA

Basis Pounds of Metal Oxides
1996
1997
1998
1999
2000
2001
2002
2003
2004

Figure 1.

Production of CCA preservative was requested for 1996 through 2004. The individual
completed surveys were combined, collated and summarized to maintain the
confidentiality of the results. The 1996 and 1997 data was used to correlate preservative
production to treated wood production. For these two years, the average gross retention
of preservative in pounds per cubic foot was calculated. This gross retention factor was
used to estimate treatment for years 1998 through 2003.

For 2004 production, the gross retention factor used for 1998 through 2003 was adjusted
for the new mix of products resulting from the 2003 label change. Theoretical gross
retentions for the product mix before the label change are calculated in Table 6C and for
the product mix after the change in Table 6D. A retention factor is calculated at the
bottom of Table 6D. This 2004 CCA treatment volume is then calculated as:

Volume (cf) = CCA Preservative (Ib) / Gross Retention (Ib/cf) /
Retention Factor.
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The above formula is used in Table 3 to estimate 2003 CCA treatment volume at
about 109 million cubic feet.

2.2.3 2004 CCA Production Based on Product Mix

The fractions of each wood product treated with CCA through 2003 used for residential,
commercial, and industrial applications were estimated using the assumed residential and
commercial use fractions discussed in Section 3. From these values the 1997 production
volumes were calculated (Table 6A). As an example consider lumber. About 384
million cubic feet were treated in 1997, accounting for about 66% of all CCA treatment.
Of this, 70% or an estimated 269 million cubic feet have been used in residential
applications.

The fractions of each product treated with CCA after 2003 were also estimated (Table
6B). Since treatment with CCA for certain products, such as lumber, was mostly
eliminated after December, 31 2003 while treatment of other products, such as poles and
piling, was not affected, the “after 2003” product mix and total volume is significantly
different from the pre 2003 values. The fraction that the affected products represent as a
percentage of all products after 2003 treatment is estimated as shown below in Table A
and in Table 6B.

Table A, CCA Wood Treatment Product Fractions

Product Through 2003 Product After 2003 Product Fraction
Fraction (Calculated) (Estimated)
Lumber 66% 10%
Timbers 15% 10%
Specialty Products 3% 1%
Landscape Timbers 4% 0%
Other Products 12% 79%

While many applications for CCA treated lumber have been eliminated, some uses of
CCA are still permissible, mainly in marine (salt water exposure), highway, and
industrial uses. Similar estimates are made for CCA treated timbers, specialty products,
and landscape timbers. For other products such as poles, piling and agricultural fence
posts, it is assumed that the volumes of CCA treatment are not affected by the label
changes. (Note that this may over estimate remaining CCA treatment volumes because
some companies who used to treat these products with CCA have now completely
converted to alternate preservatives and, therefore, may be treating products with
alternate preservatives that may be treated with CCA.) Thus, the volume contribution of
these unaffected products relative to all CCA treatments increases while the total amount
of CCA treated wood decreases.
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Comparison of Table 6B with 6A indicates that the annual production of CCA treated
wood decreased from about 581 million cubic feet to about 93 million cubic feet as a
result of the voluntary label changes of 31 December 2003 (relative to 1997 production
volumes). If the product mix had remained the same as it was before the label changes,
the CCA treated wood volume after the label changes would be about 16% of the before-
changes volume, as indicated at the bottom of Table 6B. Production for 2004 is
estimated in Table 3B by reducing the 1998 through 2003 average annual CCA treatment
volume to the above percentage. This calculation predicts 2004 CCA treatment volume
at about 89 million cubic feet.

The 2004 CCA treatment volume is calculated by a second method in Table 3A based on
the CCA registrants survey results. The survey documented that CCA chemical usage
dropped from a 1998-2003 average of about 177 million pounds per year to 51 million in
2004, a drop of 71 percent. However, since the product mix is different, the overall
retention of preservative is different. The gross retention of product mixes before and
after the CCA label changes are estimated in Tables 6C and 6D, respectively. The ratio
of retentions is estimated at the bottom of Table 6D. Thus, in Table 3A, the 2004
treatment volume is estimated by dividing the 1998-2003 annual average volume by the
average retention calculated for 1996 and 1997 divided by the ratio of retentions from
Table 6D. The result is about 109 million cubic feet.

The estimate of 89 million cubic feet of annual CCA wood treatment based on assumed
changes in production of each product is about 82% of the estimate of about 109 million
cubic feet per year based on CCA chemical sales. This disparity between estimate
methods is probably for the most part related to inaccuracies in the assumptions used to
estimate the volume of each product. The relative proportion of products has probably
not remained constant. For example, it is likely that the overall market share of CCA
treatment of poles relative to other preservatives has increased in recent years due to
increases in the cost of oil. The estimate based on sales of CCA preservative is less
subject to assumptions and is considered to be a more accurate figure. Both estimates are
in the ballpark range of 100 million cubic feet. Thus, this report uses 2004 volume based
on the CCA survey and future CCA treatment volumes are assumed to be 100 million
cubic feet per year.

2.2.4 CCA Treatment Annual Volumes

As shown in Table 1 and in Figure 3, CCA treatment volume peaked in the year 2000 at
nearly 600 million cubic feet (10 billion board feet) per year. Following 2003, the
volume dropped dramatically as a result of the CCA label changes to about 109 million
cubic feet (1.8 billion board feet) per year. Additional voluntary label changes were
made effective December 31, 2004 dealing with certain marine uses. For this report, a
constant volume of 100 million cubic feet per year is projected from 2005 through 2020.

2.3 Disposal by Year

2.3.1 Disposal Background

The useful life of treated wood products varies greatly, depending on the product type,
dimensions of the wood, maintenance, climate, intensity of use, and changing owner
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needs. CCA treated 2x6 decking tends to have a relatively short life compared to CCA
treated timbers or poles because it is installed flat with full exposure to weathering. Often
residential decking is poorly maintained, water repellants are not used, and homeowners
decide to remodel even though the wood is otherwise still serviceable.

When treated wood is removed from service, it may either be reused in another
application or be disposed. The choice depends on the quality and quantity removed and
owner preference. Most often, the used treated wood is disposed whether still serviceable
or not due to simplicity and the high labor costs involved with salvage and reuse.

2.3.2 Available Data

Solo-Gabriele and Townsend (1999) developed a model to estimate disposal by year in
Florida. It was based on assumed average product lives of 40 years for poles and
crossties and 25 years for lumber, timbers, fence posts, and other products. This report
also notes a Florida study estimating that 6% of construction and demolition (C&D)
waste is CCA treated wood. Townsend and Solo-Gabriele (2001) referred to this model
and noted the finding that disposal of deck type material was being disposed earlier than
forecast in the model, but did not note how much earlier.

Truini (1996), in an article titled “Deck Data” noted that most decks are upgraded,
repaired, or expanded after 10 to 12 years and that about 40% are built by “do-it-
yourselfers.”

McQueen and Stevens (1998) conducted a survey of carpenters and contractors in the
southeastern U.S. to determine the reasons for and average age of residential decks being
removed from service. They obtained data on 527 decks. The average age at removal or

replacement was 9 years. This information is summarized and statistics are developed in
Table 4.

The California Integrated Waste Management Board (CIWMB, 1999) sorted municipal
waste by various materials. They estimated that out of 37.5 million tons of municipal
waste, 11.6% is construction and demolition (C&D) type waste and 4.9% is lumber.

Alderman et al. (2002) conducted a study similar to McQueen and Stevens.
Questionnaires were sent to decking contractors in Georgia, North Carolina, and South
Carolina. They obtained results from 400 contractors employed in the fabrication of
decks. Survey results indicated that for 1999, the average new deck was 272 square feet,
each contractor built 31.2 decks and demolished 7.6 decks that averaged 198 square feet.
The average age of removed decks was nearly 13 years. The respondents’ average
estimate was that 35 percent of decks are built or remodeled by the homeowner (do-it-
yourself rather than contracted). Over 7 percent of lumber purchased was estimated to
result in discards or scraps. Results were extrapolated to the whole U.S. to estimate that
about 1.0 billion board feet or 84 million cubic feet of treated wood was removed from
decking service in 1999.

This author developed a simple model for production and disposal of treated wood in
California (Smith, 2003). It was assumed that all treated wood would last for 25 years
and then be disposed. This resulted in a prediction that treated wood waste would be
approximately one-percent (weight basis) of the total California waste stream.
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Saxe, et al. (2004) developed a model for CCA treated wood disposal in Florida that was
largely based on the data on deck life obtained by McQueen and Stevens. A statistical
evaluation of the age at disposal data was used to determine that deck lifetimes fit a
lognormal distribution with an arithmetic mean service life of 9 years and an arithmetic
standard deviation of 5 years. This was applied in the model to outdoor residential
products. Mean service lives for other products were assumed to be:

e Marine lumber, timber, and plywood: 17 years
e Pilings: 44 years
e Plywood 21 years
e Ties, poles, and cross arms: 33 years
e Fence posts: 20 years
e Other industrial: 21 years

Application of the model resulted in an estimate that the peak disposal rate of CCA
treated wood in Florida will occur in about 2006 with about 1.4 million cubic meters
(about 50 million cubic feet) disposed that year.

2.3.3 Disposal Estimate

2.3.3.1 Use of Deck Data

The method used by Saxe is approximated in this study. In Table 4, the data developed
by McQueen and Stevens is summarized and statistical factors of mean and arithmetic
standard deviation are derived from this data. In the lower part of Table 4, normal and
lognormal projections of disposal percentages by age in years are made. These projected
disposal fractions are totaled by year groups to match the McQueen and Stevens study
groupings for comparison. Each projection offers a reasonable approximation of the data.
However, the lognormal projection fits the higher age groups better. A lognormal
distribution is also logical since it allows for longer lives for a small fraction of decks.
That is, while the average age may by about ten years, a few may last 30 or more years.

The lognormal projection of disposal of decks by age is completed using the functions of
the Microsoft Excel spreadsheet, Table 4. The following formulae are used:

Arithmetic Mean

K. = 2 (age x number removed) / total number
Arithmetic Standard Deviation
G, = square root of ( Z((age - “a)z x (number removed)) / (total number —1)
Logarithmic Standard Deviation
ci=In((c./ )+ 1)

Geometric Mean

wi=In(ua)—(o:72)
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The cumulative lognormal distribution of decks by year is the estimated total percentage
of decks removed by a specific age in years. For example, 35% of all decks are removed
from service within 7 years. The cumulative disposed fraction is calculated using the
Excel formulae:

Y = LOGNORMDIST(AGE, GEOMETRIC MEAN, LOG STANDARD
DEVIATION)

The fraction is displayed as a percent in Table 4. The annual percent disposal is the
cumulative disposal for each year minus the cumulative disposal for the previous year.
The grouped disposal percent is the sum of annual disposals for the years in each group
of the deck study and are displayed to show correlation between the projected values and
the actual study data. For example, the lognormal distribution estimates that 28% of
decks will be removed in the group years 8 through 10 while the study documented 30%.
This is reasonably close for purposes of this study. Figure 2 displays the distribution of
deck removals by age based on a lognormal projection using a mean age of 9.45 years
and a standard deviation of 5 years.

CCA Treated Wood Deck Disposal by Age

12.00%

10.00% -

8.00% -

6.00% —— Annual % Disp.

4.00%

Fraction Disposed Each Year

2.00% -

0.00% ————F—F 77—
0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Age (years)

Figure 2.

2.3.3.2 Lifecycles of Products

In Table 7A, the statistical values for the lifecycle of each product that are assumed in
this study are listed. These are generally the same as assumed by Saxe, but with some
variation due to different product definitions. The definitions used in this report
correspond with the product types that are listed in AWPI (1998) for which production
data is provided. For example, CCA treated lumber is assumed to have an average
service life of 10 years, a standard deviation of 5 years (both about equal to values from
the deck study (McQueen and Stevens, 1998), and waste at time of installation of 2.5%
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(Saxe et al, 2004 and Solo-Gabriele and Townsend, 1999). Other service lives are based
on Saxe et al (2004), except for timbers and landscape timbers that are assumed to have
service lives of 15 and 20 years, respectively. Standard deviations of 5 years for all
products are assumed, except for the longest lived products for which 8 years is assumed
for poles and cross-arms and 10 years for pilings.

In Table 7B, disposal of CCA treated wood is estimated based on the lognormal
distribution, as previously described for decks, based on the above statistical values for
each year following treatment. Disposal during the first year is the fraction of waste
during construction.

The weighted averages columns, on the far right of Table 7B, are the sums of the
products of each annual disposal fraction times the fraction of each product as a percent
of all CCA treated wood. It can be concluded from this table that for production through
2003 (second column from far right), approximately 7% of all CCA treated wood will be
disposed during each of years 7, 8 and 9 while only about 0.2% of such wood will
eventually be disposed during each of years 58, 59, and 60. After year 60 of service,
nearly all CCA wood will have been disposed. For the product mix after 2003 (far right
column), the shift toward industrial products with longer average service lives results in
the peak disposal occurring during years 18 to 21 at which time about 4 to 5% of product
is disposed each year.

2.3.3.3 Production and Disposal by Year

In Table 8, the weighted disposal by year following treatment is applied to the volume of
CCA treatment for each year. Note that for production years through 2003, the weighted
averages for “thru 2003” are used and for production years after 2003, the weighted
averages for “after 2003” are used. The first and second columns show the year of
treatment and annual treatment volume, respectively. The columns headed by years 1950
through 2020 contain the amount of treated wood disposed for each treatment year. For
example, in the line for 1990, 420,168,000 cubic feet were treated. Disposal of this wood
began in 1990 with 8,813,000 cubic feet disposed. Following to the right on the same
line, an additional 28,667,000 cubic feet of the initial 1990-year treatment was disposed
in year 2000. Continuing further right on year 1990, in the year 2020, 2,176,000 cubic
feet will be disposed, at which time, as shown on the far right column, 95% of the wood
treated in 1990 will have been disposed. Thus, at the end of year 2020, about 5% of the
wood treated in 1990 will still be in service.

In the bottom rows of each column in Table 8, the total annual disposal occurring in each
year is calculated, as is the cumulative disposal. Annual treatment and cumulative
treatment volumes are also shown. The cumulative disposal divided by the cumulative
treatment, shown in the second line from the bottom, indicates the fraction of CCA
treated wood that has been disposed. For example, by the end of 2000, 36% of all wood
treated with CCA up to that date is estimated to have been disposed. Curves showing
annual treatment and disposal are shown in Figure 3.
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Annual Treatment and Disposal of CCA Treated Wood
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Figure 3.

It can be observed either from Table 8 or Figure 3 that volume of disposal of CCA treated
wood will peak in about 2007-2008 and then rapidly decline due to lower production
volumes following the voluntary label changes effective 31 December 2003.

Annual disposal of CCA treated wood predicted by this model can be compared to
national waste disposal data. USEPA estimates that the U.S. generated about 236 million
tons of municipal solid waste in 2003 (USEPA, 2005). USEPA further estimates that
5.8% of municipal solid waste is wood. At the bottom of Table 8, the average annual
disposal of CCA treated wood for the ten years of 2000 through 2009 is estimated to be
394 million cubic feet. This volume of waste CCA treated wood would weigh about five
million tons and equate to about 2% of all U.S. municipal waste and about one-third of
the EPA estimated disposal of wood waste. The model estimate of annual disposal is in
good agreement with the EPA figures.

2.4 Current Volume in Service

Again, referring to Table 8, the amount of product remaining in service for each year is
calculated as the cumulative treatment minus the cumulative disposal. The volume
remaining in service for each year is listed in the bottom line of the table and is shown in
Figure 4.
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Amount of CCA Treated Wood In Service
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Figure 4.

Figure 4 clearly illustrates that the volume of CCA treated wood remaining in service will
decline significantly beginning in 2004 as use of alternative treatments for wood and
other products replace CCA in the non-industrial treated wood markets.

As indicated in Table 8, the amount of CCA treated wood in service as of the end of 2005
is estimated to be approximately 5.5 billion cubic feet (100 billion board feet). This
amount represents roughly one-half of all wood ever treated with CCA.

2.5 Sensitivity of Estimates to Assumptions

The sensitivity of conclusions of this paper to some of the more significant variables used
is explored in Table 10. For the selected variables, other potential values are used to
determine how much the output conclusions would be changed. For example, in this
paper, the average life of lumber is assumed to be 10 years. If a shorter life of 7 years is
used, the amount of CCA treated wood currently in service is reduced to 82% of the 10-
year result. If a longer life of 15 years is used, then the amount of treated wood in service
in increased to 126% of the 10-year result.

While changes in assumptions, such as demonstrated in Table 10, will affect the
conclusions of this paper, these changes are not significant. Variability of plus or minus
20% in the estimate of treated wood in service, for example, is acceptable.
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3 How much CCA treated wood is in residential
service?

The first step in estimating the volume of CCA treated wood in residential service is to
estimate the percentage of each product that typically is installed for a residential use.
For this paper, residential use includes any structure or part of a structure at a single
family or multiple family dwelling units, such has homes and apartments whether
occupied by owners or renters. Structures include the buildings or parts (such as sill
plates, studs, or siding), decks, railings, fresh or saltwater personal use docks, fences, and
retaining walls.

Commercial use includes restaurants, stores, private or publicly owned public use
facilities, such as in parks, marinas, shopping centers, or administrative or government
facilities and agricultural uses, such as fences and barns. Industrial use includes facilities
mainly used for utilities, such as poles, and for transportation, including guardrails,
bridges, and both foundation and marine piling.

There is no firm data detailing the amount of CCA treated wood currently in residential
service versus other uses. For this report, estimates are made for residential and
commercial usage of each product. These estimates represent the consensus opinions of
this author and the technical reviewer members of the WPSC. These estimates are
assumed accurate for the purpose of this paper to make the needed conclusions. The
estimates/assumptions of use are shown in Table B and used in Table 6A.

Table B, CCA Treated Wood Currently in Service, Fractions by End Use

Product Fraction to Fraction to Fraction to
Residential Use Commercial Use Industrial Use

Piling 4% 6% 90%

Fence posts 40% 10% 50%

Lumber 70% 20% 10%

Timbers 60% 20% 20%

Specialty products 50% 25% 25%

Landscape timbers 70% 20% 10%

Plywood 50% 40% 10%

Other products 50% 15% 35%

The amount of CCA treated wood currently in service is, for this report, considered to
be the amount in service at the end of 2005. That total, from Table 8, is about 5.5 billion
cubic feet. Since nearly all of this was produced prior to the label changes, the
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calculation of the residential use fraction shown in Table 6A of 63% is reasonable. Thus,
about 3.5 billion cubic feet (59 billion board feet) of CCA treated wood is currently in
service.
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4 How much of a drop in CCA treated wood production
has occurred since the voluntary label changes
effective 31 December 20037

In previous sections of this paper, annual production of CCA treated wood is estimated.
For the year 2004, the first year in which the voluntary CCA preservative label changes
were effective, production was estimated in two ways; from CCA preservative sales and
from estimates of the new market mix for CCA treated wood products. The two methods
produced similar results. Both estimate methods are completed in Table 3.

Assume that production for the years 1998 through 2003 represents “typical” levels of
production prior to the changes in the CCA label and that production in 2004 is typical of
production that will continue under the new CCA label. Then pre- and post-label change
production can be summarized as shown in Table C.

Table C, CCA Preservative Production Changes

Production Measure | 1998-2003 Average Year 2004 Reduction
CCA Preservative 176,861 51,277 71%
Used (1000 1b)
CCA Treated Wood 557,794 109,052 80%
Produced (1000 cf)
CCA Treated Wood 9,482,498 1,853,884 80%
Produced (1000 bf)
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5 Conclusion

Based on review of existing literature and a survey of the CCA chemical producers, the
following conclusions are made:

e Approximately 5.5 billion cubic feet (94 billion board feet) of CCA treated wood
is currently in service.

e Approximately 63% or 3.5 billion cubic feet (59 billion board feet) of CCA
treated wood is currently in residential service.

e Following the voluntary CCA label changes effective 31 December 2003, the
production of CCA preservative dropped by 71% while the production of CCA
treated wood dropped by 80%.
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Table 1
Production of CCA Treated Wood by Year

Waterborne CCA Waterborne CCA
Treatment | Treatment Treatment | Treatment
Year | Reference/Method [ (1000 cf) (1000 cf) | Year | Reference/Method | (1000 cf) (1000 cf)

1950|Assumed value 0 0] 1990 AWPI. 1997 437,675 420,168
1951 425 408] 1991 ' 424,370 407,395
1952 851 817] 1992[Interpolated 447 437 429,540
1953 1,276 1,225] 1993 470,504 451,684
1954 1,702 1,634] 1994 496,883 477,008
1955 2,127 2,042] 1995 AWPI, 1997 450,596 432,572
1956 2,553 2,451] 1996 467,855 449,141
1957 2,978 2,859 1997|Micklewright, 1998 581,382 558,127
1958|Straight line 3,404 3,267] 1998 540,204
1959|proportion from 3,829 3,676 1999 Calculated from 588,427
1960]1950 to 1968 4,254 4,084] 2000 2005 survey of 599,525
1961 4,680 4,493 2001 chemical suppliers 571,134
1962 5,105 4,901] 2002 (Table 3) 541,873
1963 5,531 5,310] 2003 505,603
1964 5,956 5,718] 2004 109,052
1965 6,382 6,126] 2005 100,000
1966 6,807 6,535] 2006 100,000
1967 7,233 6,943] 2007 100,000
1968 7,658 7,352] 2008 100,000
1969 10,514 10,093] 2009 100,000
1970 15,135 14,530] 2010 100,000
1971 20,251 19,4411 2011 100,000
1972|Maloney & Pagliai, 25,633 24,608] 2012 Assumed 100,000
1973|1978, Table 18 29,414 28,237] 2013 100,000
1974 41,072 39,429 2014 100,000
1975 29,851 28,657] 2015 100,000
1976 44,781 42,990] 2016 100,000
1977 42,661 40,955] 2017 100,000
1978 62,319] 2018 100,000
1979 Ferry, 1982 Reported as 95,690] 2019 100,000
1980 ' CCA Trmt. 111,012] 2020 100,000
1981 131,292

1982]Interpolated 185,263

19831, ,. . 249,202 239,234

1984] cKlewright, 1986 301,697] 289,629

1985 328,677 315,530

1986 375,458 360,440

1987|AWPI, 1997 418,984 402,225

1988 450,565 432,542

1989 406,941 390,663




TABLE 2
TREATED WOOD MARKET SIZE

A. Treated Wood Production Data 1997 (1000 cf/yr)

previous and following year.

Year Creosote Qil Borne Water B. TOTAL
1984 137,597 53,610 301,697 492,904
1985 128,750 52,535 328,677 509,962
1986 118,749 49,484 375,458 543,691
1987 97,822 48,557 418,984 565,363
1988 90,481 47,869 450,565 588,915
1989 89,870 49,386 406,941 546,197
1990 93,193 46,592 437,675 577,460
1991 87,610 43,490 424,370 555,470
1992 89,871 39,823 447,437 577,131
1993 92,132 36,155 470,504 598,791
1994 94,547 41,297 496,883 632,727
1995 91,751 32,764 450,596 575,111
1996 86,512 33,494 467,855 587,861
1997 97,389 35,843 581,382 714,614
Est. Current U.S.
Production / YT 91,336 40,671 463,421 595,428

B. Production of Treated Wood in the U.S. By Region, 1997
Source: AWPI, 1998, Table 2.

Source: Wood Preservation Statistics 1997, except 1993-1996 from 1996 report & 1992 est