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EXECUTIVE SUMMARY

Legislation and/or regulatory changes are being considered in California that would
require preservative treated wood waste to be managed and disposed as a non-RCRA hazardous
waste.  The purpose of the paper is to estimate the increased cost of such changes to the people
of California.

This paper develops a method to estimate sales of treated wood in California based on
population and wood preservation industry statistics.  This estimate is supported by an
independent estimate based on reporting of preservative chemical use in the Pacific Region to the
Western Wood Preservers Institute.  The estimate is projected back to a start date of 1950 and
ahead through to 2002.  Historic and current disposal rates of treated wood are estimated based
on an assumed typical life expectancy for the treated wood products.

California represents approximately seven percent of the U.S. market for preservative
treated wood.  Sales of treated wood in California currently amounts to nearly 40 million cubic
feet each year.  Projecting sales of new and disposal of used treated wood since 1950, it is
estimated that there is now nearly one billion (1,000,000,000) cubic feet or 15 billion board feet
of preservative treated wood in use in California.  As this wood is removed or replaced, it will be
disposed over the next several decades.  The rate of disposal is estimated to be nearly 30 million
cubic feet or 400 million board feet per year.  If disposed as hazardous waste, this volume would
double the volume of hazardous waste disposed in the state.

Current costs of disposal of non-hazardous and non-RCRA hazardous waste are
estimated and compared.  The higher hazardous disposal costs are applied to the estimated
annual disposal and total inventory of preservative treated wood for state-wide economic impact.

If the regulations are changed so that treated wood must be disposed as a non-RCRA
hazardous waste (i.e., hazardous only in California), then the cost of disposing of treated wood
will increase from about $61 per ton to about $291 per ton, or about 500 percent.  The total cost
to the people of California will increase by about $85 million per year.  The total disposal cost of
treated wood currently in use would increase by about $3 billion over the next several decades.
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1. INTRODUCTION

Preservative treated wood is used widely throughout California and the world.  Creosote
has been used to preserve wood since the late 19th century and was critical to the successful
development of the railroad transportation system that benefits all today.  Other preservatives
entered the marketplace in the 1950s with numerous improvements over the years.  Treated
wood products are now common in uses such as utility poles, railroad ties, pilings, sign and
guard rail posts, fencing, outdoor decks, public boardwalks, foundation sill plates, and
agricultural supports.  These uses have become common because wood is a strong, flexible,
economic building material that, when treated, will last a long time in moist and/or outdoor
environments.  In fact, depending on the severity of the use and environment, treated wood lasts
for more than 20 years and often as long as 100 years.

Several wood preservatives are now in use.  Creosote, a product derived from distillation
of coal, is the oldest wood preservative.  Creosote treated wood typically is black or dark brown.
It is used for industrial applications such as railroad ties, marine and construction pilings, and
utility poles.  These products often are recycled for commercial or farm use as retaining walls or
fence posts when removed from the initial service or use..

Water borne preservatives describe a preservative process that impregnates wood with
chemicals that are carried by water.  Chromated copper arsenate (CCA) is the most common and
results in a treated product that is green in color.  Most outdoor decks are constructed of CCA
lumber.  Ammonical copper zinc arsenate (ACZA) is more of a black-green.  ACZA is normally
used for utility poles, commercial construction lumber, and pilings.  New alternative water borne
preservatives are now coming to market primarily for non-industrial or residential use.  Copper is
typically an active ingredient in these systems.

Oil borne preservatives use petroleum oil or solvent as carriers to impregnate the
preservative chemicals into the wood.  The preservatives may be organic, such as
pentachlorophenol, or a metal organic mixture such as copper naphthenate.  These preservatives
also are normally used for industrial or heavy-duty construction applications.

Treated wood must be disposed at the end of its useful life.  That may occur because the
wood is deteriorated or worn out from weathering or to make way for new construction or
remodeling.  Wherever possible, recycling of used treated wood to other uses for which it is
suited is encouraged, but this is not always practical.  Eventually, treated wood products must be
disposed.

Disposal of waste materials is governed by solid and hazardous waste regulations of
California.  Currently, waste treated wood is disposed in approved solid waste landfills as non-
hazardous waste according to exemptions granted by the California Department of Toxic
Substances (DTSC).

Regulatory changes are now being considered that would nullify these exemptions and
require treated wood to be disposed as a hazardous waste in California.  The purpose of this
paper is to evaluate the economic impacts to the various stakeholders of California resulting from
imposition of hazardous waste requirements for waste treated wood.
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2. CALIFORNIA WASTE REGULATION

The United States Environmental Protection Agency (USEPA) promulgates and enforces
regulations that deal with the disposal of waste materials in the United States.  States may either
adopt the USEPA regulations or promulgate their own.  State regulations may be more, but may
not be less, stringent than the USEPA regulations.  The California Environmental Protection
Agency (CalEPA) regulations are more stringent.

CalEPA regulations of hazardous waste are contained in Title 22, Division 4.5.
Hazardous wastes equivalent to the USEPA and are designated as RCRA hazardous wastes.
(RCRA refers to the U.S. Resource Conservation and Recovery Act that authorized the USEPA
hazardous waste program.)  Wastes that do not meet the USEPA RCRA designations of
hazardous waste but do meet other hazardous waste criteria of California are designated as non-
RCRA hazardous wastes.  Such wastes are not considered hazardous by USEPA and are only
regulated as such in California.

Disposal of hazardous wastes must be in accordance with strict regulations and is also
subject to significant taxation.  Thus, the cost of disposing of material as hazardous waste is
significantly more expensive than if disposed as non-hazardous.

One of the hazardous waste criteria is the “characteristic of toxicity.”  There are both
RCRA toxicity characteristics and California non-RCRA characteristics.  Most treated wood
waste does not exhibit the RCRA toxicity characteristic.  CCA and ACZA treated wood may
exhibit this characteristic if finely ground.  Recognizing that treated wood is normally disposed
as large or bulk pieces that would present insignificant environmental risks in normal landfills,
the USEPA regulations exempt waste treated wood disposed by end users from this criterion.

The California “characteristic of toxicity” expands considerably in its scope.  Beyond the
USEPA toxicity definition, California includes seven more criteria.  Most, if not all, waste
treated wood would exhibit at least one of these criteria.  In fact, most untreated wood would be
considered “hazardous” by one or more criteria.  The DTSC recognized that in the form it is
disposed, treated wood does not present unacceptable risks when disposed in properly
constructed municipal waste landfills.  Thus, specific exemptions were provided to treated wood
suppliers and users.  Currently, most treated wood is legally and appropriately disposed as non-
hazardous waste in California.

Currently, these exemptions are being questioned and legislation is being considered that
would revoke the exemptions and require treated wood to be disposed as non-RCRA hazardous
waste.
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3. ESTIMATING THE QUANTITY OF TREATED WOOD IN
CALIFORNIA

The first step in the economic analysis is to determine how much treated wood exists in
California and at what rate that will likely be disposed.  Since no specific data could be found
specifically reporting how much treated wood has been sold or put into use in California, other
less specific reports were used.  These required a number of assumptions to make a reasonable
estimate.  The process, information sources, and assumptions used are described further in this
section.

3.1. Population Basis Assumption

Statistics available for either sales or production of treated wood are either for the whole
U.S. or for regions, such as the Pacific Region.  Lacking other data, the assumption was made
that sales of treated wood within a region would be proportional to state populations.  1990 U. S.
census data for states (Rand McNally 1999) was used.  The data and calculation results are
shown in Table 3-1.  For example, with a population of 32.7 million, California accounts for
approximately 75% of the Pacific Region states’ population that includes California, Oregon,
Washington, Alaska, and Hawaii.

3.2. Constants and Conversion Factors

Constants and conversion factors used in the calculations are listed in Table 3-8 for the
convenience of the reader.  The weight of used treated wood is assumed to be 26 pounds per
cubic foot in accordance with American Wood-Preservers’ Association standards.

The wood preservation statistics report the volume in actual cubic feet of treated wood.
Lumber and timber volumes are also often reported on a nominal basis.  For example, a 2 by 4-
inch piece of lumber has actual dimensions of 1-5/8 by 3-1/2 inches.  The nominal and actual
cross sectional areas are 8.00 and 5.69 square inches, respectively.  The nominal volume is 1.4
times (8/5.69) the actual wood volume.  One cubic foot (cf) is equal to 12 board feet (bf).
Allowing for the increase to nominal dimensions, one actual cubic foot of treated wood will
equal about 17 nominal board feet of lumber.  (1.4 x 12 = 16.8).  For water borne preserved
wood, which is mostly lumber, this factor is used.  For creosote and oil borne preserved wood,
which are mostly poles and ties that are typically reported in actual size, an actual to actual factor
of 12 board feet per cubic foot is used.  The derivation of these factors is included in Table 3-8.
Volumes for annual and total treated wood disposal are converted from cubic feet to tons and
board feet in Table 4-1 using these factors.

3.3. Wood Preservation Industry Statistics

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.  Wood Preservation Statistics 1997 (Micklewright
1998) provided historical U.S. production data covering most years from 1984 to 1997.  The



Economic Analysis of Regulating Treated Wood Waste As Hazardous Waste In California
March 2003

Page 4

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 statistical reports summarize production by preservative type; creosote, oil borne,
and water borne.  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 also available in the West.  The production data for each
preservative type is carried through all estimates because the type of preservative is indicative of
the products produced and end uses of the treated wood.

Regional sales data (AWPI 1996) were used to proportion national statistics to regions.
Sales data was used instead of production because products often are sold outside the regions
where they were produced.  Sales to the Pacific and Mountain regions accounted for 8.4% and
4.7%, respectively, of U.S. treated wood sales.  Applying the California population percentages,
California would account for approximately 6.3% of U.S. sales based on of Pacific Region sales
or 7.2% based on the combined Pacific and Mountain Regions treated wood sales.  A value
between these is reasonable.  Recognizing that there are significant imports to California from
states outside the Pacific Region, a factor larger than the Pacific only region is justified.  A
California Sales Factor of 7% is reasonable.  This 7% factor is used in the estimates of sales to
California as a percentage of total U.S. production.

The national production for the given years multiplied by the California Sales Factor of
7% resulted in the estimated treated wood sales volumes in California.  The data and calculation
results of this step are shown in Table 3-2.

3.4. WWPI Preservative Chemicals Basis

Beginning in 1993, the Western Wood Preservers Institute (WWPI) began collecting dues
from wood preservative chemical suppliers to support their programs.  The dues were based on
pounds or gallons of preservative used with the basis depending on the preservative.  Chemical
sales for the Pacific Region were subject to the dues.  WWPI provided confidential summary
data to this author to support a verification of the California treated wood sales estimate.  The
preservative quantities were converted to treated wood volume according to industry data for
retention.  For example, 100 pounds of preservative at a retention of 0.4 pounds per cubic foot
will result in 250 cubic feet of treated wood.

The California Sales Factor for the Pacific Region only is 75%.  The total wood volume
by year times the California Sales Factor yields the estimate for California sales.  These results
are shown in Table 3-3.

Note that the WWPI estimates cover four preservative types; creosote,
pentachlorophenol, copper naphthenate, and water borne.  For comparison to the Industry
Statistics, the production of pentachlorophenol and oil borne are added for comparison as oil
borne.
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3.5. Comparison of Estimates

Estimates based on the industry statistics and the WWPI dues are presented in Table 3-4.
Only estimates for the years 1993 to 1997 are available by both methods.  While there are some
significant variations within preservative groups, the overall volume estimate by the WWPI dues
basis is within 79% of the Industry Statistics basis.  Since not all wood preservers in the Pacific
and Mountain regions pay dues, an estimate this close provides confirmation of the
reasonableness of the Industry Statistics basis estimate.  All estimates and calculations described
below are based on the Industry Statistics estimate.

3.6. Projecting Sales

Creosote preservation of railroad ties and utility poles has been common since the turn of
the century.  Use of other preservatives, such as CCA and pentachlorophenol began in the 1950s
and later.  Further, use of treated wood in California expanded rapidly with the post World War
II boom in population and the migration of the population to the suburbs.  Use of treated wood
continued to expand well into the 1990s where it generally leveled off.  Based on this scenario,
sales of treated wood were projected on a straight line basis back to 1950.  For creosote treated
wood, approximately 20% of current sales was assumed for 1950.  Other preservatives were
assumed to be zero in 1950.

Since the production statistics are not available after 1997, the years 1998 through 2002
were estimated to be constant and at the average of the previous 5 years.  Sales estimates of
treated wood are shown in Table 3-5 for each year from 1950 to 2002.

3.7. Estimating Disposal

The economic life of treated wood is typically estimated to be between 20 and 40 years.
Some products typically remain in place for significantly less time.  Often, treated wood could
last significantly longer, but is removed due to demolition or renovation work.  Some products
last significantly longer.  For example, properly managed treated wood utility poles have a
service life of 70 years or more with some in service for more than a century (Stewart 1996).  In
this estimate, the simplifying assumption is used that all treated wood will last 25 years and then
be disposed.  Thus, for this model, the rate of disposal is equal to the rate of production 25 years
earlier.  The estimated annual disposal rate is shown in Table 3-6.  Based on these assumptions,
the current rate of disposal of treated wood in California is estimated to be over 28,000,000 cubic
feet or approximately 370,000 tons per year.

Other assumptions about current volume and disposal rates of treated wood waste were
made to simplify the estimating process.  10,000 cubic feet of creosote treated wood was
assumed to exist prior to 1950 so that with the 2,000 cubic feet solid in 1950, 12,000 cubic feet
existed by the end of 1950.  No disposal of creosote treated wood is included in the calculations
until 1975.  The small volume existing prior to 1950 grossly underestimates the volume since it
would provide ties for only about 1400 miles of railroad.  Disposal between 1950 and 1975 is
also grossly underestimated since it is clear some disposal would have been ongoing.  However,
the underestimate of sales is considered to balance the underestimate of disposal so that the
volume estimate is reasonable.
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The annual rate of disposal will probably continue to increase over the next 10 to 20
years due to continued increases in treated wood sales volume over the last 20 years.  However,
annual disposal rates cited above, in the following text, and in the tables are based on the 2002
estimated disposal rate.

3.8. Current Inventory of Treated Wood

The amount of treated wood present in California is estimated in Table 3-7 for each year
by adding new production to and subtracting disposal from the previous year’s inventory value.
Thus, it is estimated that the total amount of treated wood now in California is approximately
980,000,000 cubic feet.  At 26 pounds per cubic foot, this equates to about 12 million tons of
treated wood.  The quantity is also shown in Table 4-1 and converted to other units of tons, cubic
yards, and board feet.

Additional treated wood sold and installed in California after year 2002 is not included in
the estimate.  It is reasonable to assume that treated wood will continue to be used into the future
and that the amount eventually requiring disposal will also continue to increase.

3.9. Treated Wood Waste Volume in Relation to Total Waste Volume

The total amounts of solid waste disposed in California for recent years (CIWMB 2002)
are compared to the estimated treated wood waste disposal estimates from Table 3-6 (converted
to tons) below.  These figures indicate that treated wood waste amounts to approximately one
percent (1%) of the total solid waste stream in California.

YEAR SOLID WASTE QUANTITY TREATED WOOD
WASTE QUANTITY

UNITS

2001 38,120,084 356,824 Tons

2000 36,954,946 344,110 Tons

1999 35,508,313 331,383 Tons

In a study of California solid waste characteristics (CIWMB 1999), it was estimated that
lumber accounted for 4.9% of the total and that construction and demolition waste (including
lumber waste) accounted for 11.6% of the total.  The estimate of treated wood waste accounting
for 1% of total waste and about 20% of lumber waste seems reasonable compared to these
figures.
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3.10. Impact on Hazardous Waste Landfill Capacity

Review of the Toxic Release Inventory Data (USEPA 2001) for the three hazardous
waste landfills indicates that in 2000 about 13,500 tons of hazardous waste was disposed.  This
data represents the amount of chemicals in disposed waste, rather than the total weight of the
waste.  Assuming the waste averaged one percent chemicals, then the total weight would be
1,350,000 tons.  Hazardous waste is usually relatively dense, similar to soil.  Assuming a density
of 1.4 tons per cubic yard, this represents about 964,000 cubic yards.  The estimated treated
wood disposal is 28,000,000 cubic feet or about 1,000,000 cubic yards per year.  If all treated
wood had to be managed as hazardous waste, then the volume of hazardous waste disposal
would double.  This could have a significant impact on the expected useful life of existing
hazardous waste landfills and require siting and development of new hazardous waste landfills.
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4. ESTIMATING DISPOSAL COSTS

Costs associated with disposal of used treated wood under the current regulatory
conditions are estimated to provide a basis for comparison.  Costs associated with disposal of
used treated wood are estimated assuming it is regulated as a non-RCRA hazardous waste.
Increased costs are then calculated on a unit basis, and for annual statewide total and total current
liability.

Treated wood is now disposed in municipal waste landfills with liners.  The CalEPA
Integrated Waste Management Board (CalEPA 2002) bases estimated unit costs of disposal on a
tipping fee survey.  The weighted average per cubic yard fee for landfills based on compact (not
loose) waste is used and adjusted for wood density of 26 pounds per cubic foot.  The current
disposal tipping fee is estimated to be $41.42 per ton.  Adding an estimated typical charge of
$20.00 per ton for collection and local transportation, the total cost for non-hazardous waste
disposal is about $61 per ton.

There are only three hazardous waste landfills in California, Chemical Waste
Management at Kettleman City and Clean Harbors at Buttonwillow and Westmoreland.  Cost
estimates are based on telephone contacts by this author with the facilities contacts, published
information, and professional judgement.  Hazardous waste disposal costs include the facility
fee, state tax, local tax, generator fees, transportation, and handling costs to separate the treated
wood from other non-hazardous waste or debris.  These costs would be approximately as
follows:

• Facility Disposal Fee—The fee charged by the disposal company to accept the waste.
For lower density materials, the charge is $50 per cubic yard.  For wood waste at 26
pounds per cubic foot, this equates to $142.45 per ton.

• Taxes—California charges a tax of $16.51 per ton for non-RCRA hazardous waste
disposal in the state.  Additionally, the county in which the disposal facility operates
charges a 10% tax on the disposal fee amount, or $14.25 per ton.

• Generator Fees—Each person or company that generates hazardous waste in
quantities of 5 or more tons per year must pay a generator fee to the State.  The fee
varies depending on the annual total waste generated.  For example, in the 5 to 25 ton
range, about one truck load, the fee is $163.  If this were a single 14-ton load, the fee
adds $11.64 per ton.  Other ranges and costs include 50 to 250 tons for $3,262, 500 to
1000 tons for $32,620, and over 2000 tons for $65,240.  A representative cost of
$40/ton is used in this paper.

• Transportation—Hazardous waste must be transported using a hazardous waste
manifest and by permitted vehicles.  Assuming a typical rate of $3.75 per loaded
mile, 200 mile average haul distance, and 40 cubic yards per load at 26 pounds per
cubic foot for wood waste, the rate is $53.42 per ton.

• Separation and Handling—Regulations on generators of hazardous waste are onerous,
resulting in added costs to the people and organizations that generate the waste.  For
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treated wood, procedures and equipment would need to be put into place to separate
the treated wood from other wastes, store it separately, and arrange for permitted
transport to hazardous waste disposal facilities.  $25 per ton is estimated as the
average cost.  This equates to $8.75 per cubic yard.  The actual cost would likely be
higher.

• Total Cost—Totaling the above costs results in a total cost of over $291 per ton of
treated wood non-RCRA hazardous waste disposed.

The added cost per ton for regulating treated wood waste as hazardous waste is
approximately $230 per ton.

Applying these cost increases to the estimated annual and total treated wood disposal
need in California results in estimated increased costs of about $85 million per year with a total
current liability increase of about $3 billion for wood currently in place in California.  Cost data
and calculation results are shown in Table 4-1.
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5. WHO WOULD PAY?

Most sectors of the economy and many families would have to pay these added costs.
The industry statistics (AWPA 1996) provide a basis for estimating the volume of different
treated wood products.  For water borne preservatives, about 75% is lumber, timber, and
plywood indicating that most of this is used in buildings or structures, mostly residential.  Nearly
all, 94%, oil borne preservative production is for poles.  Additionally, 10% of creosote and 6% of
water borne production is poles.  83% of creosote production is for railroad cross ties, switch
ties, and bridge ties.  Some examples of how some sectors may be affected are highlighted below
and in Table 5-1.

Homeowners—A typical treated wood backyard deck that is removed would have to be
disposed as hazardous waste.  Assume it is 15 by 20 feet.  The volume of treated wood for the
decking alone would be (15’ x 20’ x 1.5” / 12) 37.5 cubic feet.  Hazardous waste disposal
requirements would add about $100 according to the above rates.  However, the true added cost
would be probably be much higher because the contractor would need to bring in a dedicated
hazardous waste roll-off bin and then arrange for separate transport of the bin to the disposal
facility.  A large proportion of the water borne treatment is for outdoor home use.  Assuming
60% is installed at private homes, this represents additional disposal costs of about $31 million
per year or $1.3 billion dollars total to California homeowners.

Utility Companies—Nearly all of the pentachlorophenol (oil borne) plus a portion of the
other treatments are used for utility poles.  Thus, the utility companies would likely be faced with
added costs of seven to ten million dollars per year and a current liability of over $225 million.

Highway and Transportation Departments—Highway use of treated wood can be
estimated from the 1997 Statistics (Micklewright 1998).  Uses including highway posts and
guardrails and crossing planks and panels account for about 0.28 percent of treated wood sold.
State and local transportation agencies would have their disposal costs increased by at least
$235,000 per year and total disposal liability increase by about $8 million.  (See Table 5-1.)
Additional costs would also be incurred to set up and operate hazardous waste collection,
storage, and transport systems.

Local Governments—Cities and counties own a lot of treated wood in the form of decks
and outdoor structures, guard rails, timber bridges, sign and fence posts, and wheel stops in
parking lots.  Each unit would have to set up new hazardous waste collection, storage and
management equipment and procedures.  Many local governments also operate household
hazardous waste collection operations.  Accepting used treated wood as household hazardous
waste would likely overwhelm these programs. Programs will be cut and/or taxes increased as a
result.



Economic Analysis of Regulating Treated Wood Waste As Hazardous Waste In California
March 2003

Page 11

New construction costs would increase as contractors either opt for more expensive
alternative products or must include the costs of collecting scraps as hazardous waste.  Costs for
disposal of all hazardous wastes would likely increase due to the large volume of treated wood
that would fill existing landfill volume and require construction of new hazardous waste landfill
cells.  As people find the cost and difficulty of disposing used treated wood, illicit disposal along
the states roads would likely become more of a problem.
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6. CONCLUSION

California represents approximately seven percent of the U.S. market for preservative
treated wood.  Sales of treated wood in California currently amounts to nearly 40 million cubic
feet each year.  Projecting sales of new and disposal of used treated wood since 1950, it is
estimated that there is now nearly one billion (1,000,000,000) cubic feet or 15 billion board feet
of preservative treated wood in use in California.  As this wood is removed or replaced, it will be
disposed over the next several decades.  The rate of disposal is estimated to be nearly 30 million
cubic feet or 400 million board feet per year.  If disposed as hazardous waste, the volume of
hazardous waste disposal in the state would double.

If the regulations are changed so that treated wood must be disposed as a non-RCRA
hazardous waste (i.e., hazardous only in California), then the cost of disposing of treated wood
will increase from about $61 per ton to about $291 per ton, or about 500 percent.  The total cost
to the people of California will increase by about $85 million per year.  The total disposal cost of
treated wood currently in use would increase by about $3 billion over the next several decades.


