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Abstract
\

This report provides estimates of plant
capacities for particleboard, medium-density
fiberboard (MDF), and Mende Process board
plants for 1976. The location, type, and
capacity of each plant in 1976 is enumerated.
Industry production trends are reported for E
3 particleboard for 1956, 1966, 1971, and 1976;

and MDF for 1971 and 1976. Particleboard
! raw material requirements are also reported. .
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Introduction

This report provides estimates of ca-
pacities for particleboard, medium-density
fiberboard (MDF) and Mende Process board
plants for 1976. Industry production trends
are also presented and discussed for par-
ticleboard for 1956, 1966, 1971, and 1976; and
MDF for 1971 and 1976. Particleboard raw
material requirements will also be dis-
cussed.

The first nationwide particleboard plant
and production data were compiled and pub-
lished by Reid in 1958 (75).? Reid estimated
that in 1955 the particleboard industry pro-
duced 83 million square feet (34-inch basis)
of board. Since that time the industry has
grown dramatically and now produces a di-
versity of board products.

In this report, capacity is defined to be
the quantity of particleboard, MDF or Mende
Process board (%-inch basis) that can be pro-

' Maintained at Madison, Wis., in cooperation with the
University of Wisconsin.

? Italic numbers in parentheses refer to literature cited at
the end of report.

duced under normal operating conditions
with continuous shifts 24 hours a day during
a production year of approximately 300 days
(20).

Particleboard Plant Capacity
and Production Trends

Particleboard can be manufactured by
either the extrusion or flat-platen press
method. Extrusion presses squeeze the parti-
cle and resin mixture through a heated die
which sets the resin and produces the board
in a continuous sheet (8). The more com-
monly used mat-formed process compresses
the particles and resins in heated presses
producing boards in individual sheets (7). In
1957 the extrusion process accounted for
about 20 percent of the total annual produc-
tion (77). Since then, the extruded process
has steadily declined in importance—ac-
counting for about 3 percent of total particle-
board plant capacity in 1976 (13).
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In 1976, there were 68 active particle-
board plants (extruded and platenboard pro-
cess) in the United States with a combined
capacity estimated to be 4.5 billion square
feet per year (3-inch basis) (table 1, figs. 1
and 2). Average annual plant capacity was ap-
proximately 66 million square feet (table 1,
fig. 3). The number of plants and total annual
capacity has increased rapidly since 1956
when there were 25 plants with a combined
capacity of 206 million square feet. Industry
capacity growth from 1956 to 1971 averaged
20.4 percent per year. Since 1971, the rate of
capacity growth dropped to 5.9 percent per
year. Over the 20-year period (1956 through
1976), capacity increased at an average an-
nual rate of 16.6 percent.

Particleboard production traditionally
has been well below industry capacity. In
1976, total particleboard production in the
United States was 3.2 billion square feet, 72
percent of capacity (table 2, fig. 4). In 1956
production amounted to little more than 50
percent of industry capacity. The growth in
production, however, has kept pace with ca-
pacity growth, increasing at an annual rate of
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Figure 1.—Number of particleboard,
medium-density fiberboard and Mende
Process board plants i~ the United
States, 1956-1976.

22.7 percent from 1956 to 1971 and then drop-
ping off to 6.0 percent per year from 1971 to
1976. Over the 20-year period {1956 through
1976), production increased at an average
rate of 18.3 percent. Production and esti-
mated value of particleboard production by
year are shown in table 3.

Individual plant locations and capacities
for 1976 are shown in table 4 and the map at
the end of the report. Numbers of plants and
capacities for 1976 by state, region, and type
are shown in table 5.

Regional Capacity and Production

Capacity.—The South and the West
were nearly equal in capacity in 1976 with 2.2
billion square feet in the South compared
with 2.0 billion square feet in the West (table
1, fig. 5). The West, however, had ten fewer
plants than the South resulting in an average
annual plant capacity of 80 million square
feet, compared to 62 million square feet in
the South (table 1, figs. 3 and 6). The North
had only eight active plants in 1976 with a
combined capacity of 269 million square feet
per year and an average annual plant capacity
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Figure 2.—Annual capacity of particleboard,
medium-density fiberboard and Mende
Process board plants in the United
States, 1956-1976.




of 34 million square feet. Since 1956, the
South has had more particleboard plants
than any other region while the West has
consistently maintained larger plants, on the
average. The North has always had the few-
est plants and lowest capacity. Growth in
regional capacity during the 20-year period
1956 through 1976 has been fairly uniform
with capacity in the West growing fastest at
17.3 percent per year, the North slowest at
14.8 percent per year, and the South at 16.3
percent per year.

Production.—The South led all regions
in the production of particleboard in 1976
with 1.6 billion square feet, utilizing 74 per-
cent of the region’s capacity (table 2). Pro-
duction in the West was a close second at 1.4
billion square feet and 70 percent of ca-
pacity. The North produced only 190 million
square feet of particleboard in 1976, utilizing
" 71 percent of available capacity. Since 1956,
production in the South increased at an aver-
age annual rate of 20.9 percent, 2 percent
faster than the United States average. Pro-
duction in the West and the North grew at
16.5 percent per year, nearly 2 percent slower
than the United States average.

100.

1| EANerTH
90.+ | EJseutH

1| Nnest
[[MJuniteo states

80.

70.
60.
50.
0.
30.

20.

MILLION SQUARE FEET (3/4-INCH BRSIS)

—
o
o
L=
o
P
o
—
@«
~
©
~
-

Figure 3.—Average annual capacity of par-
ticleboard plants by region and the
United States, 1956-1976.

Raw Material Requirements
for Particleboard

Because of the rapid expansion of par-
ticleboard industry capacity in the late 1960’s
and early 1970’s, the U.S. Forest Service con-
ducted a questionnaire survey of all particle-
board plants® which determined the types
and quantities of wood raw materials re-
quired (2,3,4). Responding plants accounted
for 92 percent of all particleboard produced
in 1973. These plants used, on the average,
1.5 tons of wood raw material (dry weight
basis) for each 1,000 square feet (3-inch
basis) of finished board produced. The typi-
cal plant used a variety of wood raw materials
with sawmill planer shavings being most pre-
ferred, when available. Specific material use
data, by region, is shown in table 6.

In general, the particleboard industry in
the South and West has been quite depen-
dent on sawmill residues. This residue
source is likely to be a poor prospect for
future needs because sawmills are con-
stantly installing more efficient equipment

3 This survey did not include MDF or Mende Process
board plants.
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and production in the United States,
1956-1976.

O T RNTTRN

»
e e




which produces less residue (77). Iin a study
completed in 1973 of softwood sawlog con-
version efficiency, it was projected that in 15
to 20 years, using current technology, saw-
mill planer shavings would be reduced in the
United States by 23 percent. Sawdust volume
could be reduced by 36 percent (76). The U.S.
Forest Service has recently developed and
implemented a nationwide industry service
program to increase sawmill lumber recovery
rates and thus reduce residue volumes. The
Sawmill Improvement Program (SIP) is a co-
operative effort of U.S. Forest Service divi-
sions of State and Private Forestry, Forest
Service Research, and state forestry agen-
cies (70). Approximately 700 sawmills have
participated in this program. Therefore, the
projected decrease in sawmill residues may
soon be felt by many particleboard pro-
ducers.

Nationwide, there is a strong trend
among wood products manufacturers toward
the use of their own residue for fuel. This will
heighten the competition for the decreasing
supply of mill residues.

On a regional basis, the long-term raw
material outlook for particleboard plants in
the West and South is not as good as in the
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Figure 5.—Annual capacity of particleboard
plants in the United States by region,
1956-1976.

North if they continue to look to traditional
sources of supply, which are largely shav-
ings and sawdust from sawmills. In the North
and South, particleboard plants are using a
combination of softwoods and hardwoods
(2). They are also drawing their residue
materials from many different types of wood
processors. In the North, nearly half the fur-
nish is from roundwood and most of the re-
mainder is from course mill residues. Round-
wood or green forest residue use is likely to
become more popular nationwide as tradi-
tional sources of mill residues become more
scarce and costly (77).

Medium-Density Fiberboard
Plant Capacity
and Production Trends

Medium-density fiberboard (MDF) prod-
uct classification has been the subject of
considerable discussion since it was first
commercially manutfactured in 1965 (7). It has
been classified as both a hardboard and a
particleboard product. In 1973 a United
States Custom Court ruled that MDF was
subject to the same tariff regulations as
hardboard (9). However, in 1976, the Depart-
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Figure 6.—Number of particleboard plants in
the United States by region, 1956-1976.




ment of Commerce included MDF produc-
tion in its annual particleboard report (19).

Medium-density fiberboard capacity de-
veloped rather slowly during the late 1960's.
The MDF industry expanded from the 28 mil-
lion square feet (%-inch basis) annual ca-
pacity of the first plant in Deposit, New York,
to approximately 210 million square feet (%-
inch basis) in 1971 for the five plants existing
at that time (table 7, figs. 1 and 2). Production
data which were available for two of the five
plants in 1971, indicated production levels
much lower than capacity (table 7).

Estimates of total MDF plant capacity
for the United States in 1976 are difficult to
make because several plants were modifying
and/or improving their equipment. The Na-
tional Particleboard Association estimated
that actual available capacity was about 525
million square feet (%-inch basis) and op-
timum capacity i.e., when plant modifica-
tions are completed, would be over 700 mil-
lion square feet.* Table 8 shows the estimate
of 1976 optimum capacity, excluding the one
plant currently idle, and production for either
1975 or 1976 as data were available. At that
time most plants were operating well below
75 percent of optimum capacity. In fact, the
MDF industry, excluding the closed Pope
and Talbot plant, was operating at only about
45 percent of optimum capacity during the
1975-1976 period. In 1978, actual available
MDF capacity was estimated to be 592 mil-
lion square feet (3%-inch basis) with optimum
capacity remaining at over 700 million square
feet (12).

Mende Process Board Plant
Capacity and Production

Mende Process board, sometimes
called thin panelboard, or thin particleboard,
has been commercially manufactured in the
United States since 1972 (7). Like medium-
density fiberboard, thin particleboard is not
officially classified as a separate product,
but separate production data have been re-
ported by the trade. All plants producing this

* Recommended in NPA cover letter accompanying the
NPA publication “Capacity Survey Particleboard
and Medium Density Fiberboard Industries,”
January 1, 1977 (13).

board have equipment designed for a con-
tinuous sheet process.

Since the Mende type particleboard
plants have been in existence less than 5
years, there is little to report in regard to pro-
duction or capacity trends. In terms of
capacity, these plants tend to be much
smaller than other types of particleboard
plants built in the last 10 years. But like other
particleboard plants where production has
been reported, it has been well below the
rated capacities (table 9, figs. 1 and 2).

Summary and Conclusions

Particleboard plant capacity has grown
quite rapidly since the emergence of the in-
dustry in the United States during the mid-
1950’s. By 1976 total capacity for the mat-
formed and extruded board segments of the
industry had reached nearly 4.5 billion square
feet (34-inch basis) annually. Medium-density
fiberboard capacity in 1976 was about as dif-
ficult to estimate as the product has been to
classify. Modifications of equipment at ex-
isting plant locations are expected to boost
capacity to well over 700 million square feet
(%-inch basis), but actual 1976 capacity was
about 525 million square feet (34-inch basis).
Mende Process board plants have only been
in existence since 1972, and total annual ca-
pacity in 1976 was estimated at about 188
million square feet (34-inch basis).

Reported production for all types of par-
ticleboard tends to lag well behind rated ca-
pacities. Although production and capacity
were not compared on a year by year basis, it
appears that most plants in the industry
operate at only 70 to 80 percent of their
capacity except for brief periods of strong
demand which are the exception rather than
the rule. While particleboard demand has ex-
panded quite rapidly, industry plant capacity
has in general expanded well in advance of
demand. Thus competition among firms for a
share of the market has been quite strong.

The particleboard industry has thrived
on sawmill residues, that have been rela-
tively inexpensive. Until the energy crisis of
the early 1970’s, adhesives were also rela-
tively inexpensive. The future prospect is for
a lower volume of sawmill residues and con-
tinued increases in adhesive costs.
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Perhaps the most limiting factor for fur-
ther expansion of the particleboard industry,
with its current production mix of mostly low
cost interior board products, is the problem
of finding more low cost wood raw materials
from the industry’s traditional sources—the
secondary wood processors. These proces-
sors will continue to improve their tech-
nology and management capabilities which
will result in less wood residue, and they may
have more attractive alternative uses and/or
markets for these residues such as fuel
wood. The particleboard industry will likely
find it increasingly difficult to produce low
cost interior-type board products unless new
sources of low cost residues are found and
utilized. This is evidenced by the North’s in-
ability to increase production relative to the
South and West, given the North’s heavy de-
pendence on high cost roundwood furnish.
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Table 3.--Particleboard production by type and total annual estimated

value of United States production, 1956-1976

o T |
Production— TNl o
Year 2/ :
Total Platenboard Extruded Production=
Million sq. ft. (3/4-in. basis) (Million dollars) |
1956 1110 (NA) (NA) 11.7 I
. 1957 182.9 144.5 38.4 19.2 |
‘ 1958 4/950.0 (NA) (NA) 26.3 |
1959 295.8 255.3 40.5 1.1 ?
1960 268.4 232.0 36.4 28.2 é
1961 326.3 291.4 34.9 34.3 ;
1962 407.6 366.0 41.6 42.8 §
1963 496.5 455.8 40.7 59,1 i
1964 638.4 591.7 46.7 67.0
{ 1965 802.7 753.0 49.7 90.5
‘ 1966 996.9 947.6 49.3 100.1
1967 1,115.2 1,074.2 41.0 103.0
1968 1,425.0 1,391.2 33.8 147.5
1969 1,716.1 1,681.9 34.2 213.3
b
1970 1,763.5 1,731.4 32.1 169.1 ]
1 1971 2,393.8 2,359.2 34.6 214.8
1972 3,116.9 3,079.1 37.8 294.5
1973 3,493.7 3,460.5 33.2 396.8
1974 3,103.8 3,074.5 29.3 360.8
1975 2,538.9 2,502.6 36.3 274.0 i
1976  2/3,202.2 5/3 188.9 3/13.3 2,6/565 0
3
1/ Does not include medium-density fiberboard and Mende Process
board.
2/ USDA Forest Service estimate.

1 3/ Reid, William H. (15).
¥~ 4/ Wright, M. G., and R. B. Phelps (20).
? 5/ Plywood and Panel. 1978. NPA Releases 1976 Particleboard Production
Figures (14).
6/ Value of shipments. .ﬂ

!
3
[ -
E | (NA)--Not available. 3
i 4
E
I

Source: Except as noted, U.S. Department of Commerce, Bureau of the
Census, Facts for Industry and Current Industrial Reports
(17,18,19).
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Table 6.--Wood raw materials used by particleboard plants
in the United States and by region, 1973

Percent of plants Percent of all :
4 Type of raw using material materials used i
material : .
United United
I Sbakas North South West Statas North South West
3 ]
4 Roundwood 9 4 12 0 7 4 11 0
Veneer core 4 0 1/ 1/ 2/ 0 2/ 2/
Planer shavings 85 40 80 100 65 18 61 74

G ot

Plywood mill

vaste 40 B M3 1 | i
:
E | Slabs, edgings
{ and trimmings 21 20 16 16 3 2/ 2 4 3
Sawdust 47 0 44 24 9 0 9 10 A
Chips 34 40 48 14 5 38 4 2 3
Other 6 0 1/ 1/ 1 0 i 2/

Totals 100 100 100 100

1/ Information omitted to avoid disclosure.
2/ Less than 0.5 percent.




Table 7.--Medium-density fiberboard plants by location, ownership,
production, and capacity, 1971

Company name Production Capacity

Million sq. ft.
(3/4-in. basis)

New York Deposit Celotex Corp. 16.7 28.0
Mississippi Meridian Kroehler Mfg. Co. 13.0 18.5

North Carolina Moncure Evans Products, Inc. N/A 72.0

Oklahoma Broken Bow Weyerhaeuser Co. N/A 60.0

Oregon Oakridge Pope & Talbot, Inc. N/A 30.0

Total N/A 208.5

Source: Selected editions of Forest Industries.




Table 8.--Medium-density fiberboard plants by location, ownership,

production, and capacity, 1976

State City Company name Production Capacityl/
STt s o i R Million sq. ft.
(3/4-in. basis)
California Rocklin Fibreboard Corp. g/10.8 66.0
Mississippi Meridan Kroehler Mfg. Co. 2/8.1 18.5
Montana Columbia Falls Plum Creek Lumber Co. /450 s
New York Deposit Celotex Corp. g/21.3 28.0
North Carolina Moncure Weyerhaeuser Co. 40.0 72.0
Spring Hope Masonite Corp. 50.0 84.0
Roaring River Abitibi Corp. N/A 2/43.8 ;
Oklahoma Broken Bow Weyerhaeuser Co. g/57.9 80.0 |
Oregon Medford Medford Corp. 47.0 64.5
Oakridge Pope & Talbot Inc.¥  2/33.3 43.3
South Carolina Holly Hill Holly Hill Lumber Co. 16.0 140.0
Marion Celotex Corp. g/30.() 57.3
Virginia Bassett Bassett Industries N/A 24.0
Total 2/748.1

1/ Sources:

2/ 1975 data from Forest Industries, March 1976 (5).
3/ 1976 data from Forest Industries, March 1977 (6).
4/ Plant closed and advertised for sale in 1976 Forest Industries,

Nov. 1976 (7).

5/ Excludes the closed Pope and Talbot plant at Oakridge, Oregon.

Except as noted all capacities are from the National
Particleboard Association Capacity Survey (13). These are
considered optimum capacities expected by 1978 after certain
plant modifications. Actual available capacities in 1976
were less due to plant equipment problems. Actual available
capacity in 1976 was estimated by NPA at 525 million sq. ft.
3/4-in. basis.




Table 9.--Mende Process board plants by location, ownership,
production, and capacity, 1976

4 State City Company name Productionl/ Capacityg/ %
""""""""""""""""""""""""""""""" Million sq. f€.
(3/4-in. basis) |
Arkansas Crossett Georgia-Pacific Corp. 15.0 26.5 z
: California Oroville Louisiana-Pacific Corp. 16.6 20.0 ?
’ Georgia Monticello Georgia-Pacific Corp. 39.2 60.0
Idaho Sandpoint Tenex, Inc. N/A 3/
Louisiana Many Vancouver Plywood Co. 0.6 21.6
Mississippi Taylorsville Georgia-Pacific Corp. N/A 16.0
New York Deposit Celotex Corp. N/A 14.0
North Carolina Whiteville Georgia-Pacific Corp. 3.5 30.0
Total 74.9 188.1

1/ Source: Forest Industries, 1977 (6).
2/ Source: National Particleboard Assoc. Capacity Survey Particleboard
and Medium Density Fiberboard Industries (13).

3/ Plant idle.

Literature Cited

1. Dickerhoof, H. Edward.

1975. Insulation board, hardboard, and
particleboard industries: past ac-
complishments, future problems,
and opportunities. For. Prod. J.
25(4):10-16.

2. Dickerhoof, H. Edward.
1976. Particleboard production, mar-
kets, and raw materials in the United
States. For. Prod. J. 26(10):16-20.

3. Dickerhoof, H. Edward.

1977. Particleboard production, mar-
kets, and raw material use in West-
ern United States surveyed by USDA.
Plywood and Panel. 17(9):22-23.

19

4. Dickerhoof, H. Edward.

1977. Particleboard production, mar-
kets, and raw material requirements
in the South. USDA For. Serv. Res.
Pap. SE-157.7 p.

5. Forest Industries.
1976. Directory of panel plants—USA.
103(3):122-133.

6. Forest Industries.
1977. Directory of panel plants—USA.
104(3):94-112.

7. Forest Industries.

1976. Pope and Talbot closes Oakridge
plant. 103(12):13.




10.

1.

12.

13.

14.

15.

16.

17.

18.

Forest Products Laboratory.

1974. Wood-base fiber and particle
panel materials. Chapter 21 of Wood
Handbook, USDA, Agric. Handb. 72
(rev.).

. Lambert, Herb.

1974. Board industry’s problem in '73
was meeting demand for the prod-
uct. Forest Ind. 101(8):37-39.

Lunstrum, Stanford J.
1974. The sawmill improvement pro-
gram. Southern Lumberman. Decem-
ber 15.

Maloney, Tom.
1978. Board talk . . . Plywood and Panel.
19(1):22-23.

Morschauser, Charles R.
1978. MDF is burning up the market-
place. Plywood and Panel. 19(1):
33-34.

National Particleboard Association.
1977. Capacity survey, particleboard
and medium density fiberboard in-

dustries. Silver Springs, Md. 6 p.

Plywood and Panel.
1978. NPA releases 1976 particleboard
and production figures. 18(12):44-45.

Reid, William H.
1958. This particleboard industry. The
Lumberman 85(7):38-41.

U.S. Department of Agriculture, Forest
Service.

1973. Study of softwood sawlog con-
version efficiency and the timber
supply problem. USDA For. Serv.,
Forest Prod. Lab., Madison, Wis.
Project 791. 202 p.

U.S. Department of Commerce.
1959. Bureau of the Census. Particle
board 1957. Facts for Industry Series
BDSAF-SI-2-07. April. 1 p.

U.S. Department of Commerce.

1960. Bureau of the Census. Particle
board 1959. Current Industrial
Reports. Series BDSAF-582-09. Oc-
tober. 2 p.

20

19. U.S. Department of Commerce.

1976. Bureau of the Census. Particle-
board and medium density fiber-
board. Curr. Ind. Rep. Ser. MA.-
241(75)4.5 p.

20. Wright, Maurice G. and Robert B. Phelps.

1967. Particleboard, insulation board,

and hardboard industry trends, 1956-

66. USDA For. Serv. Res. Pap. WO-5.
September. 21 p.

Glossary of Terms
Capacity

The quantity that could be produced dur-
ing a stated time period with full use of
equipment and an adequate supply of raw
materials and labor, with each plant operat-
ing under normal conditions.

Extruded Particleboard

A particleboard manufactured by forcing
a mass of particles coated with an ex-
traneous binding agent through a heated die
with the applied pressure parallel to the
faces and in the direction of extruding.

Medium-Density Fiberboard (MDF)

A panel product manufactured from lig-
nocellulosic fibers combined with a syn-
thetic resin or other suitable binder. The
panels are manufactured by the application
of heat and pressure by a process in which
the inter-fiber bond is substantially created
by the added binder.

Mende Process Board

A particleboard manufactured in a con-
tinuous ribbon from wood particles with ther-
mosetting resins used to bond the particles.
Thickness ranges from 1/32 to 1/4 inch. Other
names are thin board, thin panel board, and
thin particleboard.

Particleboard

A generic term used to describe panel
products made from discrete particles of
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! wood or other ligno-cellulosic material. Sources: Dickerhoof, H. Edward
Other materials can be added during the pro- Insulation board, hardboard and
duction process to improve the board. Ther- particleboard industries: past ac- l
£ mosetting resins are added to the particles complishments, future problems, :
to serve as a binder. The particles are bound and opportunities. For Prod. J.
into a solid board when the particles and 25(4):10-16. 1975.

resins are placed under heat and pressure. American Society for Testing and 3
B

Materials. Annual Book of ASTM !

Platenboard Particleboard Standards. Part 16. Wood, adhe-
A particleboard in which the coated par- shige. 1903978 p.
! ticles are formed first into a mat having sub- Acoustical and Board Products As-
¢ stantially the same length and width as sociation and National Particle-
the finished board before being flat-platen board Association. Proposed {
pressed. Also called mat-formed particle- American National Standard for 4
board. Medium Density Fiberboard. 1975.
8p.
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