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WOOD RESIDUAL QUANTITIES
IN THE UNITED STATES

wHILE much wood has
been recovered from vari-
ous sectors for many
years, other sources, par-
ticularly the municipal
solid waste stream, are
just beginning to get

tapped for recycling. A first step in moving
wood in the waste stream to a viable re-
source is to quantify the amounts available.
The three major sources of wood residuals in
the United States are: 1) municipal solid
waste; 2) construction and demolition de-
bris; and 3) wood residues from primary tim-
ber processing. This report estimates, for
1996, total amounts of waste generated,
amounts of wood residuals generated, and
amounts of wood residuals potentially re-
coverable in 1996 from each sector.

Estimates are based on published waste
generation volumes, rates and recoverabili-
ty, measures of economic activity, and
trends in virgin wood use in specific mar-
kets. They update similar estimates made
for 1993 and 1994 (McKeever 1995, 1996).
Estimates of residues left in the woods from
logging or cutting operations, wood residu-
als from other lesser sources, and other non-
wood agricultural residuals are not included
here, nor are estimates of debris from catas-
trophic natural events.

THE MSW STREAM
Municipal solid waste (MSW), generated

by residential, commercial, institutional,
and industrial sources, includes durable and
nondurable goods. containers and packag-
ing, food scraps. yard trimmings and mis-
cellaneous inorganic waste. An estimated
215.9 million tons of MSW were generated
in the United States in 1996. Two categories
of MSW — wood and yard trimmings — are
sources for wood recovery. The total physi-
cal supply available for recovery from MSW
is determined by quantifying the amounts
and types of residuals generated, what is
currently recovered for recycling, comport-
ing or combustion, and what is discarded.

Forest Products
Laboratoy
quantifies the
amounts of
recoverable wood
available by
source and type
of material using
various
generation
estimates.
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The wood category includes items such as
wooden furniture and cabinets, pallets and
containers, scrap lumber and panels from
sources other than new construction or de-
molition activities, and wood residuals from
manufacturing facilities. Not included are
roundwood or unprocessed wood and re-
paired or recycled pallets. (An estimated 206
million pallets were recovered for recycling
in 1995. Less than one percent of recovered
pallet material was returned to the landfill
as unusable, resulting in approximately 5.3
million tons of pallet material diverted from
the MSW stream.)

In 1996, 15.4 million tons of wood residu-
als were generated in the United States as
part of MSW (Table 1), or seven percent of
all MSW generated. About 2.0 million tons
were recovered for recycling or comporting
the remainder were discarded. Of the dis-
carded fraction, an estimated 3.2 million
tons were sent to combustion facilities and
3.4 million tons were unacceptable for re-
covery because of excessive contamination,
commingling with other waste, or other rea-
sons. The remaining 6.8 million tons of
wood residuals were recoverable.

Yard trimmings were the second largest
single component of MSW in 1996 — 29.3
million tons or 14 percent of all MSW. Of
this, 8.6 million tons were recovered for re-
cycling or comporting. The remaining 20.7
million tons were discarded or burned.
About 95 percent of all urban tree and land-
scape residues are woody residues (NEOS
Corp. 1995). Therefore, 27.8 million tons of
woody yard trimming residues were gener-
ated, with 12.8 million tons recovered or
combusted: 5.0 million tons were unrecover-
able. The remaining 10.0 million tons were
considered available for additional recovery
(56 percent of total amount discarded).

Overall, about 16.8 million tons of all sol-
id wood waste in MSW were considered to be
recoverable (Table 1). Although deemed po-
tentially available, many factors affect their
recoverability and usability, such as size and
condition of the material, extent of commin-
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Construction and
demolition (C&D)
debris, often
considered a single
form of waste,
comes from
distinctly different
sources, has
different
characteristics, and
differs in ease of
separation, recovery
and recyclability.

gling with other materials, contamination
and physical location, and costs associated
with acquiring, transporting, and processing
the wood into useable raw materials. Overall
economic conditions and changing recycling
rates also affect supplies.

CONSTRUCTION AND DEMOLITION DEBRIS
Construction and demolition (C&D) de-

bris, often considered a single form of waste,
comes from distinctly different sources, has
different characteristics, and differs in ease
of separation, recovery and recyclability.
Construction debris originates from the con-
struction, repair, and remodeling of single
and multifamily houses and nonresidential
structures. Demolition debris originates
when a building or other structure is demol-
ished. Construction debris tends to be clean-
er than demolition debris and consists of
contemporary building materials. Demoli-
tion debris, on the other hand, is often con-
taminated with paints, fasteners, wall cov-
ering materials and insulation, and it
typically contains a diverse mix of materi-
als, some of which are no longer being used
or are considered hazardous, making recov-
ery more difficult. Construction debris can
be separated readily on the job site, where-
as on-site separation of demolition residuals
is time consuming and costly. For these rea-
sons, construction and demolition debris
were evaluated separately in this study.

Little consistent information is available
nationally on C&D generation and recovery.
Data are limited to specific case studies and
points in time, and exhibit a high degree of
variability. Factors affecting generation
rates include activity levels, types of struc-
tures being built or demolished, types of ma-
terials in these structures, age of structure
being demolished, and extent to which ma-
terials are removed for reuse or recycling
prior to demolition. Because of this variabil-
ity, information that could be linked to na-
tional levels of construction activity and
population was used to estimate C&D debris

generation. The resulting estimates, al-
though not precise, provide a good, overall
indication of the C&D resource.

Construction Sources: Information on the
types and amounts of construction debris
generated is limited to anecdotal or case
studies. Nearly all new single family and
low-rise multifamily residential structures
use traditional wood frame building tech-
nology. Information on this type of con-
struction was used to develop estimates of
wood residuals generated and recoverable
from construction. Waste generation rates
for the Portland, Oregon, metropolitan area
were used to develop weighted average
waste generation rates per unit of floor area
built (McGregor et al. 1993). These rates
were applied to total residential floor area
built in the United States in 1996 to esti-
mate residual generation and recovery in
residential construction. Estimates were ad-
justed for residential repair and remodeling,
and for nonresidential building construction
and repair and remodeling.

In 1996, 1,157,000 new single family
houses with an average 2,099 sq.ft. of floor
area and 294,000 multifamily living units
with an average 1065.7 sq.ft. of floor area
were built nationally (U.S. Dept. of Com-
merce, Bureau of the Census 1997a). Apply-
ing average waste generation and recover-
ability rates resulted in an estimated 3.0
million tons of wood residuals generated
and 2.6 million tons recoverable for new sin-
gle family construction, and .22 million tons
for new multifamily construction generation
and recovery. Overall, an estimated 28.8
million tons of wood products were used in
1996 for new residential construction, based
on 1988 to 1995 wood use trends (Adair
1996, Anderson and McKeever 1991, McK-
eever and Phelps 1994). Wood residuals
were about 13 percent of all wood used to
build residential structures, Conventional
wisdom is that about five to 15 percent
waste can be expected in new construction.
These estimates confirm this expectation.
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Residential repair and remodeling and
nonresidential building construction and re-
pair and remodeling require large amounts
of wood and generate large amounts of resid-
uals. Information on waste generation and
recovery for these types of construction are
not available, but materials and construc-
tion techniques typically used are similar to
those used for new residential construction.
Based on waste generation and recovery
rates for residential construction, an esti-
mated 22.9 million tons of wood were used
for residential repair and remodeling in
1996 (based on 1991 wood use and 1996 ex-
penditures (McKeever and Anderson 1993;
U.S. Dept. Of Commerce, Bureau of the Cen-
sus 1997b)) and 8.7 million tons were used
for nonresidential construction and repair
and remodeling (based on 1986 wood use
and 1996 expenditures (Phelps and McK-
eever 1990; U.S. Dept. Of Commerce, Bu-
reau of the Census 1997a)). Residential re-
pair and remodeling generated about 2.9
million tons of wood residuals, with 2.5 mil-
lion tons potentially recoverable. Nonresi-
dential construction and repair and remod-
eling generated 1.1 million tons of wood
residuals, with 1.0 million tons potentially
recoverable. Nonresidential wood residual
generation and recovery includes only low-
rise buildings. Wood is not the primary
building material for most large nonresi-
dential projects, therefore total wood resid-
ual generation and recovery should not be
greatly affected by their exclusion.

Wood residual generation for all new con-
struction was estimated to be 7.1 million
tons in 1996, with 6.3 million tons available
for recovery (Table 1). About 0.8 million tons
of the generated wood residuals were being
recovered already or were not usable.

Demolition Debris: Demolition debris is a
heterogeneous mixture of building materi-
als generated when a building or other
structure is demolished. This stream typi-
cally contains aggregate, concrete, wood,
paper, metal, insulation, glass and other
building materials. Depending on the age
and type of structure, asbestos, lead-based
finishes, mercury, polychlorinated biphenyl
compounds (PCBs) and other contaminants
or hazardous materials may be present. Es-
timates of demolition debris have been
made over the years for specific localities.
They typically include new construction de-
bris and are based on the size of the resident
population. Generation rates reported for
New York State in 1991 and demolition de-
bris composition from a 1991 metropolitan
Toronto study were used to estimate 1996
demolition debris generation (Solid Waste
Assoc. of North America 1993). In 1996,
50.4 million tons of demolition debris were
generated in the United States; about 52
percent was wood, resulting in an estimat-
ed 26.1 million tons of wood in demolition
debris (Table 1).

Demolition debris recovery is difficult to
determine. Characteristics of this debris
make it more difficult to recover and recycle
than construction debris. Existing demoli-
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In 1996,15.4 million
tons of wood
residuals were
generated in the
United States as
part of MSW. About
2.0 million tons
were recovered for
recycling or
composting.

tion debris recycling operations are very
sensitive to contamination; entire loads are
typically rejected if contaminated. Only
about 15 percent of the wood, by weight (38
percent by volume), received at a Mas-
sachusetts demolition debris recycling facil-
ity is usable, according to the operator.
These figures are for a specific operation
that produces a single product and are based
on primary crushing of the incoming demo-
lition debris to achieve uniform material
size. Differences in treatment technology,
products manufactured and source of demo-
lition debris affect the utilization rate.
Based on an assumed overall 30 percent uti-
lization rate, approximately 7.8 million tons
of wood demolition debris were recoverable
in 1996 (Table 1).

Overall, about 33.2 million tons of C&D
debris were generated in 1996 (Table 1). Of
this, 14.1 million tons were potentially
available for recovexy 19.1 million tons al-
ready were being recovered, combusted, or
were not usable.

PRIMARY TIMBER PROCESSING MILL RESIDUES
Primary timber processing mills in the

United States generate large amounts of
residues in the form of bark, sawmill slabs
and edgings, sawdust and peeler log cores.
An estimated 30.3 million tons of bark and
86.7 million tons of wood residues were gen-
erated in 1996, based on mill residue pro-
duction in 1991 and trends in industrial
roundwood production (Howard 1997, Pow-
ell et al. 1993) (Table 1). Nearly all mill
residues are used to produce other products,
primarily paper, nonstructural panels and
fuel. Just five percent of the bark (1.6 mil-
lion tons) and six percent of the wood
residue (5.0 million tons) were not used.
This unused residue (6.6 million tons) is po-
tentially recoverable.

OTHER SOURCES
There are many other sources of wood

residuals, including chemically treated wood
for railroad ties, telephone and utility poles
and pier and dock timbers; and untreated
wood from logging residues left in the woods,
chipped brush and limbs from utility right-
of-way maintenance, and industrial wood
residuals outside the MSW stream. Some of
these materials are being reused, burned
or disposed of in hazardous waste landfills,
but much are being left on site. Chemical
treatments and the cost of collection make
much of this material difficult to recover.
The amounts of wood available from these
other sources (with the exception of logging
residues) are fairly small compared to MSW,
C&D debris, and mill residues. For example,
in 1993 approximately 0.9 million tons
of railroad ties were replaced, according to
the Association of American Railroads. If
half of this wood were sound, then less
than 0.6 million tons would be recoverable.
This is about ten percent of the recoverable
wood residue from primary timber
processing mills, the smallest of the three
major wood residual sources. Although wood
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About 33.2 million
tons of C&D debris
were generated in
1996 (Table 1). Of
this, 19.1 million
tons already were
being recovered,
combusted, or were
not usable.

from other sources eventuality may become a
valuable resource, it is not included here
because of the smaller volumes or obstacles
to recovery.

CONCLUSION
An estimated 193.5 million tons of wood

residuals were generated in the United
States in 1996 from the MSW stream, C&D
activity, and primary timber processing
mills. Much of this was used to produce new
products or fuel, or it was not suitable for
recovery. Of the total amount generated,
37.4 million tons (about 20 percent) were
suitable for additional recovery. In compar-
ison, an estimated 325.2 million tons of
roundwood timber were harvested in the
United States in 1996. Recoverable wood
residuals were therefore about 12 percent of
roundwood timber harvest. Overall, about
45 percent of the recoverable wood was from
MSW, 38 percent from C&D debris, and 17
percent from primary timber processing
mill residues.

Technical and economic obstacles need to
be overcome before much of the recoverable
wood residuals can be recycled. Advances in
utilization are being made constantly. For
example, a manufacturer in New York City
is using old pallets and other urban wood
residuals to produce high quality funiture
and other consumer goods. In the forest
products industry, furnish consisting of up
to half recycled construction debris, pallets,
crating, and other wood residuals is being
used to produce particleboard and hard-
board at West Coast plants. Several medi-
um-density fiberboard plants are planned
that would use urban and industrial wood
residuals exclusively. Demolition wood de-
bris is being used to produce a hydromulch
product in Massachusetts. Wood from the
MSW stream is a valuable resource and will
play an increasing role in satisfying con-
sumer demand for wood-based products. ■
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