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Minnesota Timber Industry—
An Assessment of Timber
Product Output and Use, 2004

William H. Reading IV and Keith Jacobson

INTRODUCTION

This bulletin reports findings of a survey of all primary wood-using mills in
Minnesota in 2004 and details the industry’s size and composition, use of
roundwood, and generation and disposition of wood residues. Such detailed
information is necessary for intelligent planning and decisionmaking in wood
procurement, forest resource management, forest industry development, and

research.

All volumes are reported in product-specific standard units and/or cubic feet.
Volumes reported by mills in nonstandard units were converted to standard units
using regional conversion factors. Reported trends and changes in the primary
wood-using industry in Minnesota are based on comparisons with previous
surveys of the state’s wood-using industry conducted in 1990, 1992, 1997, 2001,
and 2004. Small changes in quantities may appear for previous years when

compared to previously published data due to correction of errors and omissions.
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STUDY METHODS

This study was a cooperative effort of the Minnesota Department of Natural
Resources (MNDNR) and the Northern Research Station (NRS). Using mail
questionnaires supplied by the MNDNR and designed to determine the size and
composition of Minnesota’s primary wood-using industry, its use of roundwood,
and its generation and disposition of wood residues, the MNDNR canvassed
mills within the state. The MNDNR then followed up with non-responding
mills through additional mailings, telephone calls, and personal contacts until

it achieved a 100-percent response. NRS conducts annual surveys of pulp mills
within the Great Lakes region to determine the size and composition of the

regional pulpwood industry.

As part of data editing and processing, all industrial roundwood volumes reported
on the questionnaires were converted to standard units of measure using regional
conversion factors. Timber removals by source of material and harvest residues
generated during logging were estimated from standard product volumes using
factors developed from logging utilization studies conducted by NRS. Final

data on Minnesota’s industrial roundwood receipts were loaded into a regional
timber removals database and supplemented with data on out-of-state uses of
Minnesota’s roundwood to provide a complete assessment of Minnesota’s timber

product output.



PRIMARY TIMBER INDUSTRY IN MINNESOTA

*  Between 2001 and 2004, Minnesota’s primary timber industry expanded,
as measured by the total number of mills, from 367 to 412 mills (Table 1,
Fig. 1). The overall expansion was due to an increase in small sawmills,
from 291 to 333. The number of small sawmills is highly variable due to the

inherent volatility of this segment of the industry.

*  The number of medium and large sawmills decreased between 2001 and
2004 (Table 1, Fig. 1). The number of medium mills fell from 34 to 25 mills

while the number of large mills fell from 12 to 9 mills.

*  Pulp mills process the vast majority of roundwood in Minnesota. The number
of pulp mills (pulp mills, particle board mills, paper mills, oriented strand

board plants, wafer board plants) remained constant at 14.
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e The number of mills classified as other mills, which includes mills producing
posts, poles, pilings, cooperage, shavings, mine timbers, and commercial
firewood, increased from 13 to 29 mills (Table 1, Fig. 1).

*  Most mills that require large inputs of roundwood, such as pulp mills and
medium to large sawmills, are located in areas with high levels of growing-
stock inventory (Miles 2006) (Fig. 2).

INDUSTRIAL ROUNDWOOD RECEIPTS

»  Total industrial roundwood receipts increased from 299 million cubic feet
(MMCF) to 318 MMCF between 2001 and 2004 (Table 2).

*  Pulp receipts increased between 2001 and 2004 from 244 MMCEF to 267
MMCEF (Table 2). Overall pulpwood production increased in every survey
year between 1990 and 2004 (Fig. 3). Hardwood pulp makes up 83 percent
of pulp production (Table 2).
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Overall sawmill receipts fell 15 percent between 2001 and 2004 (Table 2,
Fig. 3). This was due to a sharp decrease in hardwood saw log receipts of

34 percent. Softwood saw log receipts increased slightly by 4 percent.

Roundwood receipts to mills classified as “other mills” increased by
117 percent from 2.9 MMCF to 6.3 MMCF between 2001 and 2004 (Table 2,
Fig. 3).

The ratio of hardwood roundwood to softwood roundwood processed has
decreased from 3.5 to 3.1 since 2001.

INDUSTRIAL ROUNDWOOD PRODUCTION

Total industrial roundwood production decreased by 5 percent from
288 MMCEF to 275 MMCF between 2001 and 2004 (Table 3, Fig. 4). Total
softwood production increased by 10 percent while hardwood production

decreased by 11 percent.

Total saw log production fell by 16 percent due to a 45-percent reduction

in hardwood saw log production, which was partially offset by a

4-percent increase in softwood saw log production (Table 3, Fig. 4). Saw log
production represents 17 percent of the total roundwood production from
Minnesota’s forests.



Figure 4.—Industrial
roundwood production
by survey year, major
species group, and
type, Minnesota, 2001,
2004.
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Total pulpwood production increased by 4 percent from 2001 due to
increases in both hardwood and softwood pulpwood production (Table 3,
Fig. 4). Pulp represents 82 percent of the total roundwood production of

Minnesota forests.

Total veneer log production decreased by 25 percent from 2001 to 2004
(Table 3). This was due in part to the shutdown of one of the state’s three

remaining veneer mills.

Two species with production volumes of at least 15 MMCEF in year 2001 or
2004 saw production shifts of at least 15 percent. These species were jack
pine (+18 percent) and paper birch (+30 percent) (Fig. 5). Aspen production
dropped by over 31 MMCF due in part to a large decrease in pulpwood

production.

PULPWOOD

Minnesota produced 2.9 million cords of roundwood pulpwood in 2004
(Table 4, Fig. 6). Of this total, almost 95 percent went to Minnesota mills

while 5 percent went to Wisconsin mills.
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Figure 6.—Pulpwood
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country of destination,
survey year, and source
type, Minnesota, 2001,
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Figure 7.—Pulpwood
receipts by state/
country of origin, survey
year, and source type,
Minnesota, 2001, 2004.
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Minnesota pulp mills received 3.4 million cords of roundwood pulpwood in
2004 (Table 5, Fig. 7). Of this total, 80 percent came from Minnesota forests,
10 percent came from Wisconsin forests, 2 percent from Michigan forests,

8 percent from Canadian forests, and less than 1 percent from North Dakota

forests.

Almost 91 percent of all pulpwood produced in the state is harvested from
the two northern units, the Aspen-Birch and Northern Pine units (Table 6).

The species-specific volumes of pulpwood production changed substantially
in some cases. The most significant changes (of 15 percent or more) for
major species making up at least 100,000 cords in 2001 or 2004 were spruce
(—18 percent), jack pine (+75 percent), white birch (+63 percent), and balsam
poplar (+22 percent) (Table 7).

The species-specific volumes of pulpwood receipts also changed
substantially in some cases. The most significant changes (of 15 percent or
more) for major species with at least 100,000 cords in 2001 or 2004 were
jack pine (+91 percent), soft maple (+67 percent), hard maple (+1,581
percent), white birch (+76 percent), and balsam poplar (+21 percent)
(Table 8).
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SAW LOGS

e Two major sawtimber species with at least 25 million board feet,
International 1/4-inch rule (MMBF), had significant production volume
changes since the last survey. Aspen saw log production dropped by
41 percent whiles the red oak group dropped by 19 percent (Table 9A).

*  Aspen saw log receipts declined by 42 percent between the 2001 and 2004
surveys (Table 9B).

*  Minnesota produced 257 MMBF of saw logs in 2004 (Table 10). Of this
total, 94 percent went to Minnesota mills, 3 percent went to Wisconsin mills,
and 1 percent each went to lowa, Michigan, and Canada (Fig. 8).

* Nearly 56 percent of Minnesota’s saw log production came from the
Northern Pine unit in 2004 (Table 11).

»  The foremost saw log species harvested in 2004 included jack pine
(69 million board feet), red pine (54 million board feet), aspen (34 million
board feet), and white birch (11 million board feet).

*  Minnesota sawmills received 269 MMBF of saw logs in 2004 (Table 12).
Of this total, 90 percent came from Minnesota forests, 6 percent came from
Wisconsin, and 3 percent came from Canada (Fig. 9). While 95 percent
of hardwood saw logs came from Minnesota forests, only 87 percent of

softwood saw logs came from Minnesota forests.
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Figure 9.—Saw log
receipts by state/
country of origin and
survey year, Minnesota,
2001, 2004.
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OTHER PRODUCTS

*  Veneer log production decreased by 25 percent between 2001 and 2004
(Table 13). This was due in part to the closing of a veneer mill in the state.
Over 46 percent of all veneer log production left the state (Table 14);

Wisconsin was the largest exporter of veneer quality logs.

TIMBER REMOVALS

* In the process of harvesting industrial roundwood in 2004, 276 million cubic
feet of the state’s growing-stock volume was removed from timberland. Of
this volume, 261 million cubic feet, or 95 percent, was used for products. The
remaining 15 million cubic feet was left on the ground as logging residue
(Table 15).

e Over 129 million cubic feet of growing stock were removed from
timberlands of the Northern Pine unit, with aspen accounting for 56 percent
of those removals (Table 16).

* In 2004, industrial roundwood harvesting also removed over 792 million
board feet of wood from the sawtimber portion of growing-stock inventory
(Table 17).

» Jack pine and red pine together made up more than 64 percent of the total

sawtimber removals for softwoods in 2004.




HARVEST RESIDUES

* Harvesting of industrial roundwood products left over 140 million cubic feet
of harvest residues on the ground in 2004 (Table 18).

* Aspen accounted for over 49 percent of all harvest residues produced in
Minnesota. Jack pine accounted for 40 percent of all softwood harvest

residue produced.

PRIMARY MILL RESIDUES

*  During 2004, Minnesota primary wood-using mills generated a total of
1.9 million green tons of mill residues (Table 19). Industrial fuel was the

largest use of these residues accounting for 68 percent of the use (Fig. 10).

REGIONAL TRENDS

*  Roundwood production by Forest Inventory Unit is proportional to both total
growing-stock volume and aspen growing-stock volume on timberlands for
each unit. Aspen growing-stock volume is more highly correlated than total
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Figure 10.—Final
disposition of mill
residues by end use,
Minnesota, 2004.
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Figure 11.—Compari-
son of Forest Inventory
Unit roundwood
production distribution
to total growing-stock
distribution and

aspen growing stock
distribution, Minnesota,
2004.

Figure 12.—Pulpwood
and saw log production
by year and Forest
Inventory Unit,
Minnesota, 2001, 2004.
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growing stock volume because of the disproportionately large harvest of

aspen for pulpwood compared to any other species, and the large proportion

of roundwood production going toward pulpwood production (Fig. 11).

Pulpwood production increased by 12 percent in the Aspen-Birch unit and
16 percent in the Central Hardwood unit between 2001 and 2004 (Fig. 12).
During the same period, pulpwood production declined by 34 percent in the
Prairie unit.
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APPENDIX

DEFINITION OF TERMS

Board foot—Unit of measure applied to roundwood. It relates to lumber that is 1

foot long, 1 foot wide, and 1 inch thick (or its volume equivalent).

Central stem—The portion of a tree between a 1-foot stump and the minimum
4.0-inch top diameter outside bark or the point where the central stem

breaks into limbs.

Coarse mill residue—Wood residue suitable for chipping such as slabs, edgings,
and veneer cores.

Commercial species—Tree species presently or prospectively suitable for
industrial wood products. (Note: Excludes species of typically small size,
poor form, or inferior quality such as hophornbeam, Osage-orange, and
redbud.)

Cull removals—Net volume of rough and rotten trees, plus the net volume in
sections of the central stem of growing-stock trees that do not meet
regional merchantability standards, harvested for industrial roundwood

products.

Dead removals—Net volume of dead trees harvested for industrial roundwood
products.

Diameter at breast height (d.b.h.)—The outside bark diameter at 4.5 feet above
the forest floor on the uphill side of the tree. For determining breast
height, the forest floor includes the duff layer that may be present, but
does not include unincorporated woody debris that may rise above the

ground line.

Fine mill residue—Wood residue not suitable for chipping, such as sawdust and
veneer clippings.



Forest land—Land at least 10 percent stocked by forest trees of any size, or
formerly having had such tree cover, and not currently developed for
nonforest use. (Note: Stocking is measured by comparing specified
standards with basal area and/or number of trees, age or size, and
spacing.) The minimum area for classification of forest land is 1 acre.
Roadside, streamside, and shelterbelt strips of timber must have a crown
width of at least 120 feet to qualify as forest land. Unimproved roads and
trails or clearings in forest areas shall be classed as forest if less than 120
feet wide. Streams and other bodies of water are classed as forest if less
than 30 feet wide.

Growing-stock removals—The growing-stock volume removed from the
timberland inventory by harvesting industrial roundwood products.
(Note: Includes sawtimber removals, poletimber removals, and logging

residues.)

Growing-stock tree—A tree of commercial species that contains at least one
12-foot section or two 8-foot sections meeting minimum log/tree grade
requirements, now or prospectively, and that meets specified standards of
size, quality, and merchantability. At least one-third of the gross board-
foot volume must be merchantable material and at least 50 percent sound

at any point. (Note: Excludes rough, rotten, and dead trees.)

Growing-stock volume—Net volume of growing-stock trees 5.0 inches d.b.h.
and larger, from 1 foot above the ground to a minimum 4.0-inch top
diameter outside bark of the central stem or to the point where the central

stem breaks into limbs.
Hardwoods—Dicotyledonous trees, usually broad-leaved and deciduous.

Harvest residues—The total net volume of unused portions of trees cut or killed
by logging. (Note: Includes both logging residues and logging slash.)

Industrial roundwood production—The quantity of industrial roundwood

harvested in a geographic area.

Industrial roundwood products—Saw logs, pulpwood, veneer logs, poles,
commercial posts, piling, cooperage logs, particleboard bolts, shaving
bolts, lath bolts, charcoal bolts, and chips from roundwood used for fuel,

pulp, or board products.

15



Industrial roundwood receipts—The quantity of industrial roundwood received

by commercial mills in a geographic area.

International 1/4-inch rule—A log rule or formula for estimating the board-foot
volume of logs, allowing 1/2 inch of taper for each 4-foot length and
assuming 1/4 inch of kerf. This rule is used as the U.S. Forest Service

standard log rule in the Eastern United States.

Limbwood removals—Net volume of all portions of a tree other than the central
stem (including forks, large limbs, tops, and stumps) harvested for

industrial roundwood products.

Logging residue—Net volume of unused portions of the merchantable central

stem of growing-stock trees cut or killed by logging.

Logging slash—Net volume of unused portions of the unmerchantable (non-

growing-stock) sections of trees cut or killed by logging.

Merchantable sections—Sections of the central stem of growing-stock trees that

meet either pulpwood or saw log specifications.

Net volume—Gross volume less deductions for rot, sweep, or other defects

affecting use for roundwood products.

Noncommercial species—Trees species of typically small size, poor form,
or inferior quality that normally do not develop into trees suitable for
industrial roundwood products. Classified in volume tables as rough

trees.

Nonforest land—Land that has never supported forests, and land formerly
forested where use for timber management is precluded by development
for other uses. Nonforest land includes areas used for crops, improved
pasture, residential areas, city parks, improved roads of any width and
adjoining clearings, power line clearings of any width, and areas of water
from 1 to 39.9 acres classified by the Bureau of the Census as land. If
intermingled in forest areas, improved roads and nonforest strips must
be more than 120 feet wide and more than 1 acre to qualify as nonforest
land.

Nonforest land removals—Net volume of trees on nonforest lands harvested for

industrial roundwood products.



Other mills—Mills that process roundwood but do not fit into the categories of

sawmill, pulp mill, and veneer mill.

Poletimber—A growing-stock tree at least 5.0 inches d.b.h. but smaller than
sawtimber size (9.0 inches d.b.h. for softwoods, 11.0 inches d.b.h. for

hardwoods).

Poletimber removals—Net volume in the merchantable central stem of

poletimber trees harvested for industrial roundwood products.

Primary wood-using mills—Mills receiving roundwood or chips from

roundwood for processing into products.

Primary wood-using mill residue—Wood materials (coarse and fine) and
bark generated at manufacturing plants from roundwood processed into
principal products. These residues include wood products and byproducts
obtained incidental to production of principal products and wood

materials not utilized for some byproduct.

Production—Quantity of a roundwood harvested from an administrative unit
such as a county or state. This is usually classified according to the size,
species, quality, and inherent productivity of the land upon which the tree

is growing.
Pulpwood receipts—Net volume of roundwood, or chips, shavings, wafers,
flakes, strands, and sawdust from roundwood, received by mills for such

products as wood pulp, particle board, and engineered wood products.

Receipts—Quantity of roundwood received by mills. Usually classified by size,

species, and quality.

Rotten tree—A tree that does not meet regional merchantability standards

because of excessive unsound cull.

Rough tree—A tree that does not meet regional merchantability standards

because of excessive sound cull. Includes noncommercial tree species.

Roundwood—Logs, bolts, or other round sections cut from trees (including

chips from roundwood).

Sapling—A live tree between 1.0 and 5.0 inches d.b.h.

17
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Sapling removals—Net volume in saplings harvested for industrial roundwood
products.

Saw log—A log meeting minimum standards of diameter, length, and defect, that
is sound and straight with a minimum diameter outside bark of 7.0 inches
for softwoods and 9.0 inches for hardwoods, or other combinations of

size and defect specified by regional standards.

Saw log portion—That portion of the central stem of sawtimber trees between
the stump and the saw log top.

Saw log top—The point on the central stem of sawtimber trees above which a
saw log cannot be produced. The minimum saw log top is 7.0 inches

d.o.b. for softwoods and 9.0 inches d.o.b. for hardwoods.

Sawmill receipts—Net volume of roundwood received by mills that produce

sawn lumber products.

Sawtimber removals—The net volume in the merchantable central stem of
sawtimber trees harvested for industrial roundwood products. This
includes the saw log and upper stem portions of sawtimber trees. In the
case of sawtimber volume removed from timberland inventory (as in
Table 17), sawtimber removals refers to the net volume in the saw log
portion of sawtimber trees harvested for roundwood products or left on
the ground as harvest residue, and is usually expressed in thousands of

board feet (International 1/4-inch rule).

Sawtimber tree—A growing-stock tree containing at least a 12-foot saw log
or two noncontiguous saw logs 8 feet or longer, and meeting regional
specifications for freedom from defect. Softwoods must be at least 9.0
inches d.b.h. and hardwoods must be at least 11.0 inches d.b.h.

Softwoods—Coniferous trees, usually evergreen, having needles or scale-like

leaves.

Timberland—Forest land that is producing, or is capable of producing, in excess
of 20 cubic feet per acre per year of industrial roundwood products under
natural conditions, is not withdrawn from timber utilization by statute
or administrative regulation, and is not associated with urban or rural

development.



Timber product output—The volume of roundwood products produced from an
area’s forests.

Timber removals—The total net volume of trees removed for industrial

roundwood products or left on the ground as harvest residues.

Tree—A woody perennial plant, typically large, with a single well-defined stem
carrying a more or less definite crown; sometimes defined as attaining a
minimum diameter of 3 inches (7.6 cm) and a minimum height of 15 feet

(4.6 m) at maturity.

Upper stem portion—That portion of the central stem of sawtimber trees
between the saw log top and the minimum top diameter of 4.0 inches

outside bark or to the point where the central stem breaks into limbs.

Veneer log—Logs to be used in the production of plywood, finished panels, or

veneer sheets, both rotary cut and sliced.

Veneer mill—A mill that processes roundwood for the production of plywood,

finished panels, or veneer sheets.
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COMMON AND SCIENTIFIC NAMES OF TREE SPECIES
MENTIONED IN THIS REPORT

Softwoods
Pine
Jack pine
Red pine
Eastern white pine
Spruce
White spruce
Black spruce
Balsam fir
Eastern hemlock
Tamarack
Northern white-cedar
Eastern redcedar

Hardwoods

White oak group
White oak
Bur oak
Chinkapin oak
Swamp white oak
Red oak group
Northern red oak
Black oak
Northern pin oak
Hickory
Bitternut hickory
Pignut hickory
Shagbark hickory
Birch
River birch
White birch

Pinus banksiana
Pinus resinosa
Pinus strobus

Picea glauca

Picea mariana
Abies balsamea
Tsuga canadensis
Larix laricina
Thuja occidentalis
Juniperis virginiana

Quercus alba

Quercus macrocarpa
Quercus muehlenbergii
Quercus bicolor

Quercus rubra
Quercus velutina
Quercus ellipsoidalis

Carya cordiformis
Carya glabra
Carya ovata

Betula nigra
Betula papyrifera



Yellow birch
Hard maple
Black maple
Sugar maple
Soft maple
Red maple
Silver maple
American beech
Ash
Black ash
White ash
Green ash
Balsam poplar
Aspen
Big tooth aspen
Quaking aspen
Eastern cottonwood
American basswood
Black walnut
Elm
American elm
Rock elm
Slippery elm
Other hardwoods
Northern catalpa
Black cherry
River birch
Black locust
Honey locust
Red mulberry
Butternut
Black willow
Box elder
Hackberry

Betula alleghaniensis

Acer nigrum
Acer saccharum

Acer rubrum
Acer saccharinum
Fagus grandifolia

Fraxinus nigra
Fraxinus americana
Fraxinus pennsylvanica
Populus balsamifera

Populus grandidentata
Populus tremuloides
Populus deltoides
Tilia americana
Juglans nigra

Ulmus americana
Ulmus thomasii
Ulmus rubra

Catalpa speciosa
Prunus serotina
Betula nigra

Robinia pseudoacacia
Gleditsia triacanthos
Morus rubra

Juglans cinerea

Salix nigra

Acer negundo

Celtis occidentalis
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Table 9B.—Saw log receipts by species group, Minnesota, 2001 and 2004

Table 10.—Saw log production by Forest Inventory Unit, species group, and
state/country of destination, Minnesota, 2004



Table 11.—Saw log production by Forest Inventory Unit, county, and species
group, Minnesota, 2004

Table 12.—Saw log receipts by Forest Inventory Unit, species group, and state/

country of origin, Minnesota, 2004

Table 13.—Veneer log production by species group, Minnesota, 2001 and 2004

Table 14.—Veneer log production by Forest Inventory Unit, species group, and

state of destination, Minnesota, 2004

Table 15.—Wood material harvested for industrial roundwood by Forest
Inventory Unit, source of material, and species group, Minnesota,
2004

Table 16.—Growing-stock removals from timberland for industrial roundwood
by Forest Inventory Unit, county, and species group, Minnesota,
2004

Table 17.—Sawtimber removals from timberland for industrial roundwood by

Forest Inventory Unit, county, and species group, Minnesota, 2004

Table 18.—Harvest residues generated by industrial roundwood harvested by

Forest Inventory Unit, county, and species group, Minnesota, 2004

Table 19.—Residue produced at primary wood-using mills by type of material,
type of use, and Forest Inventory Unit, Minnesota, 2004
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Reading, William H., IV; Jacobson, Keith. 2008. Minnesota timber industry—
an assessment of timber product output and use, 2004. Resour. Bull.
NRS-25. Newtown Square, PA: U.S. Department of Agriculture, Forest
Service, Northern Research Station. 74 p.

Discusses recent forest industry trends in Minnesota; reports production and
receipts of industrial roundwood by product, species, and county in 2004. Also
reports on logging residue, on wood and bark residue generated at primary
wood-using mills, and on disposition of mills residue.

KEY WORDS: Industrial roundwood, production residues, saw logs, veneer
logs, Minnesota.
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