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FOREWORD

This bulletin reports the results of a survey of residential fuelwood con-
sumption and production in North Dakota for a 1-year period encompass-
ing the 1993/1994 heating season. Topics examined include the geo-
graphic distribution of residential fuelwood consumption and production
within the State; the species of trees used for residential fuelwood; the
types of wood-burning facilities used; the reasons for burning fuelwood;
and the land, ownership, and tree classes from which fuelwood was pro-
duced. Such detailed information is necessary for intelligent planning and

decisionmaking in wood procurement, forest resource management, forest
industry development, and forest research.

Special thanks are given to the North Dakota households and commercial
producers who supplied information for this survey. Their cooperation is

greatly appreciated.

The Kansas State University Department of Horticulture, Forestry and
Recreation Resources is acknowledged for its cooperation in conducting the

survey, and special thanks are offered to the faculty, staff, and students
involved for their diligence in phoning and questioning the survey respon-
dents.

In this bulletin, consumption refers to the volume of fuelwood burned by
North Dakota's households, regardless of the source of the fuelwood
(roundwood, wood residues from primary or secondary manufacturing,
scrap or waste wood products, etc.). Production refers only to the volume
of roundwood harvested to supply North Dakota's wood-burning house-
holds. This report does not include information about harvesting for
industrial fuelwood. Such information is included in reports covering wood

use by primary processing plants.

Row and column data of tables may not sum due to rounding, but data in
each table cell are accurately displayed.
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Residential Fuelwood Consumption and
Production in North Dakota, 1994

Dennis M. May

CONSUMPTION rest will be replacement or supplemental
units for households already engaged in

• About one in four North Dakota households wood burning.
had facilities to burn wood in 1994, but only
two-thirds of them actually burned wood in ° Most of the increased possession and use of

that year (table 1). wood-burning facilities is expected to occur
in the Western Unit of the State (table 1 and

• As a result, only about one in six house- fig. 1).
holds burned wood in 1994; a similar

proportion was expected to burn wood in ° On average, each of North Dakota's wood-
1995. burning households burned one cord of

fuelwood in 1994, for a total consumption of
• More than 3,000 households planned to just over 43 thousand cords (table 2).

• install wood-burning facilities. About two-
thirds of these will be new installations; the
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Figure I .--Forest Survey Units in North Dakota, 1994.
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• Pleasure was the most popular reason for • Fireplaces were the most popular type of
burning fuelwood in 1994. wood-burning facility used by North Dakota

households in 1994 (table 3).
• On average, households that burned wood

for pleasure consumed about half a cord of • Three-quarters of the households that
fuelwood, only a fraction of the volume burned wood in fireplaces did so for recre-
consumed by households that heated with ational purposes, while 82 percent of house-
wood. holds that burned wood in wood stoves did

so for home-heating purposes (table 4).
• As a result, more fuelwood was consumed

for home-heating purposes than for pleasure • As a result, more fuelwood was burned in
in 1994 (table 2 and fig. 2). wood stoves than in the more numerous

fireplaces in 1994 (fig. 3).

Figure 2.--Distribution of restdential fuelwood consumption by reason for burning, North Dakota, 1994.
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Figure 3.--Distribution of residential fuelwood consumption by wood-burning facility, North Dakota, 1994.
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• In 1994, the majority of North Dakota's * These veterans were more likely to burn

wood burners were long-time veterans who wood for home-heating purposes (fig. 4), and
had burned wood for at least 5 years (table consequently burned three-quarters of all
5). fuelwoodconsumed in 1994.

Figure 4.--D/str/but/on of residential fuelwood consumption by reason for burning and year first burned
wood, North Dakota, 1994.
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• More than four-fifths of the fuelwood burned • On average, households that purchased
in 1994 was consumed at primary resi- fuelwood burned about three-quarters of a
dences (table 6). cord of purchased wood each in 1994.

• Almost all of the fuelwood bumed came from PRODUCTION
roundwood, but about 12 percent of house-
holds relied on wood residues for all or part • In 1994, 34 thousand cords of roundwood
of their fuelwood needs in 1994 (table 7). fuelwood were cut in North Dakota to meet

the State's current and future residential

• One species, cottonwood, accounted for fuelwood demands (table 11).
more than a quarter of the volume bumed.

Other major species bumed, in descending • One-quarter of this volume was produced
order of volume, were oak, ash, elm, and from forest land sources, mostly dead trees.
birch (table 8). The remainder was cut from a variety of

nonforest land sources, mainly windbreaks,
• More than half (54 percent) of North fencerows, and rural yards (fig. 6).

Dakota's wood-burning households cut all
or part of the fuelwood they burned in 1994
(table9). Volume

• In total, about two-thirds of the volume u,_,_0.8%

bumed in 1994 was cut by residents ofwood-b_g households. Most of the Forest land
remaining volume, 28 percent of the total
consumption, was purchased (fig. 5).

Volume

Nonforest land
sources

...... r lw(_d
NoR

• ash--
of the fuelwood

• Private lands supplied most (98 percent) of
the fuelwood harvested (tables 14, 15).

Figure 5.--D/str/but/on of residential fuelwood

consumption by method of procurement, • In 1994, less than 1 percent of all fuelwood
North Dakota, 1994. produced was cut from growing-stock

portions of live timberland trees (tables 16,
• Purchased wood was most frequently deliv- 17 and fig. 7). As a consequence, fuelwood

ered in cords of stove-length wood, com- removals had negligible impact on the

monly referred to as face cords or ricks growing-stock inventory of North Dakota,
(table 10). Sixteen-inch wood was most the traditional supply source of the State's

common, but 24-inch wood was also popu- primary wood-using industry.
lar.



Growing stock
0.4%

Timberland _
/,;,: %-,.'
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Figure 7.--D_tribut_n of timber removals
assoc_ed with resk/eng_fuetwood
production, North Dakota, 1994.

STUDY METHODS exchange and county was contacted. In total,
about 1 in 267 households were sampled.

Data for this publication were collected by a Sample responses were expanded to population
telephone survey conducted during September estimates of total fuelwood use based on this
1994 by the Department of Horticulture, For- sample rate.
estry and Recreation Resources at Kansas State
University. The telephone survey sampled Commercial Producers
North Dakota households and canvassed all

known commercial producers, using formal A list of commercial fuelwood producers was
questionnaires prepared by the North Central compiled from advertisements for firewood sales
Forest Experiment Station and approved by the discovered in a one time search of all North
Federal Office of Management and Budget. Dakota newspapers and telephone directory

yellow pages. A total of 20 commercial produc-
Households ers were found. All of these commercial produc-

ers were canvassed about their production of
The sampled universe encompassed all house- residential fuelwood, using a formal question-
holds in North Dakota with telephones. A total naire similar to that used for households.
sample size of 900 households was selected Possible duplicate sampling of commercial
based on funding available and a desired stan- producers was minimized by cross checking
dard error of less than _+20 percent statewide at telephone numbers of all sample households
one standard deviation. The total number of producing more than 20 cords of fuelwood
samples was proportionally distributed across against the commercial producers list.
the counties in the State based on the number

of households in each county. The county Completed questionnaires were sent to the
samples were evenly distributed across the North Central Forest Experiment Station for
three-digit telephone exchanges in each county, editing and processing. Some respondents did
A random list of telephone numbers was gener- not know the tree species cut or burned for fuel,
ated for each county using all listed three-digit except in general terms such as mixed hard-
phone exchanges. One call was placed (whether woods. As part of the processing, general
successful or unsuccessful) to each of the species groupings were prorated to individual
random telephone numbers until the necessary species specifically identified as being harvested
number of residential households within each or burned in a Forest Survey Unit.
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Sampling Error produced from wood residues generated at
secondary wood-using mills (such as millwork

All the reported figures are estimates based on plants and furniture plants), or fuelwood pro-
sampling procedures that are designed to give duced from waste wood products. However,
accurate estimates of residential fuelwood fuelwood produced from primary mill residues
consumption and production. A measure of and fuelwood produced for industrial consump-
reliability of these figures is given by sampling tion are captured in other studies. And al-

errors. This sampling error means that the though fuelwood production from secondary
chances are two out of three that the results for mill residues and waste secondary wood prod-

the sample differ by no more than the amount ucts is beyond the scope of Forest Inventory and
indicated from the results that would have been Analysis duties, part of this volume is captured
obtained if a complete census of all households in the consumption portion of the residential
and commercial producers had been made. fuelwood studies.

Sampling errors for estimates of residential

fuelwood consumption and production in North Households without telephones were not
Dakota are shown below: sampled. To compensate for this omission,

sample responses from households with phones

Survey Consumption Error Production Error were assumed representative of the relatively
(Cords) (Percent) (Cords) (Percent) small number of households without phones,

and were expanded across all existing house-
Residential 43,218 13.3 34,112 14.9 holds in North Dakota. Study results may be
households slightly biased ff the fuelwood consumption or

Commercial -- -- 83 -- production per household differs significantly in
producers quantity or sources between phoneless house-

State total 43,218 13.3 34,195 14.9 holds and households with phones.

STUDY LIMITATIONS Some commercial producers may not advertise

in newspapers or the yellow pages, or may not
This study reports both the consumption and have been advertising when the commercial
production of residential fuelwood in North producers list was compiled. Consequently,
Dakota for a 1-year period ending at the time of some commercial producers may have been
the telephone survey, essentially encompassing excluded from the study, which would result in
the 1993/1994 burning season, but dated 1994 a conservative estimate of fuelwood production.
for reporting purposes. Consumption refers to
the volume of fuelwood burned by North To assess the impacts of fuelwood harvests on
Dakota's wood-burning households, regardless the State's forest inventory from the telephone
of the source of the fuelwood (roundwood, wood survey responses, reported fuelwood harvests

residues from primary or secondary manufactur- from "woodland areas outside of city or village
ing, scrap or waste wood products, etc.). Pro- limits" were assumed to be the same as forest
duction, on the other hand, refers only to the land harvests, and all forest land harvests were
volume of roundwood harvested to supply North assumed to be timberland harvests.
Dakota's wood-burning households. Due to
these definition differences, as well as seasoning DEFINITION OF "I_RMS
time, leftover fuelwood inventories from previous
years, gill or free wood, cross-State wood move- Central stem.--The portion of a tree between a
ment, fluctuating participation in wood burning, 1-foot stump and the minimum 4.0-inch top
and use of wood residues and wood wastes, diameter outside bark or the point where the

estimates of fuelwood production and consump- central stem breaks into limbs.
tion should not be expected to match in a given
year. Commercial producers.--Commercial fuelwood

operators. Those who harvest fuelwood to sell

AdditionaUy, production does not include fuel- to dealers or consumers. Includes loggers
wood produced from wood residues generated at who harvest fuelwood along with saw logs and
primary wood-using mills (such as sawmills and other products.
cooperage mills), fuelwood produced from round-
wood for industrial consumption, fuelwood Commercial species.mTree species presently or

prospectively suitable for industrial wood
6



products. (Note: Excludes species of typically Includes sawtimber removals, poletimber
small size, poor form, or inferior quality such removals, and logging residues.)
as hophornbeam, Osage-orange, and redbud.)

Growing-stock tree.wA live timberland tree of

Cord (standard fuelwood).--A pile of logs commercial species that meets specified
4x4x8 feet (128 cubic feet including air space standards of size, quality, and merchantabfl-
and bark). A standard cord of fuelwood con- ity. (Note: Excludes rough, rotten, and dead
rains 70 cubic feet of wood and 58 cubic feet of trees.)

bark and air space.

Growing-stock volume.mNet volume of grow-
Cull removals.mNet volume of rough and rotten ing-stock trees 5.0 inches d.b.h, and over,

trees, plus the net volume in sections of the from 1 foot above the ground to a minimum
central stem of growing-stock trees that do not 4.0-inch top diameter outside bark of the
meet regional merchantability standards, central stem or to the point where the central
harvested for roundwood products, stem breaks into limbs.

Dead removals.mNet volume of dead trees Hardwoods.mDicotyledonous trees, usually
harvested for roundwood products, broad-leaved and deciduous.

Diameter at breast height (d.b.h.).mThe Harvest residues._The total net volume of
outside bark diameter at 4.5 feet above the unused portions of trees cut or killed by
forest floor on the uphill side of the tree. For logging. (Note: Includes both logging residues
determining breast height, the forest floor and logging slash.)
includes the duff layer that may be present,
but does not include unincorporated woody Ltmbwood removals.mNet volume of all por-
debris that may rise above the ground line. tions of a tree other than the central stem,

(including forks, large limbs, tops, and
Face cord._A stack of stove-length wood (most stumps) harvested for roundwood products.

commonly 16 inches wide) that is 4 feet high
and 8 feet long, locally referred to as a "rick." Logging residue.raThe net volume of unused

portions of the merchantable central stem of

Forest land.--Land at least 16.7 percent growing-stock trees cut or killed by logging.
stocked by forest trees of any size, or formerly

having had such tree cover, and not currently Logging slash.--The net volume of unused
developed for nonforest use. (Note: Stocking is portions of the unmerchantable (non-growing-
measured by comparing specified standards stock) sections of trees cut or killed by logging.
with basal area and/or number of trees, age or
size, and spacing.) The minimum area for Merchantable sections.--Sections of the
classification of forest land is 1 acre. Roadside, central stem of growing-stock trees that meet

streamside, and shelterbelt strips of timber either pulpwood or saw-log specifications.
must have a crown width of at least 120 feet to

qualify as forest land. Unimproved roads and Net volume.--Gross volume less deductions for
trails, streams, or other bodies of water or rot, sweep, or other defects affecting use for

clearings ha forest areas shall be classed as roundwood products.
forest ff less than 120 feet wide.

Noncommercial species.--Tree species of

Fuelwood consllmption.--The fuelwood burned typically small size, poor form, or inferior
by residential households, quality that normally do not develop into trees

suitable for industrial roundwood products.

Fuelwood production.--The volume of round-

wood harvested to supply residential house- Nonforest land.---Land that has never sup-
holds, ported forests, and land formerly forested

where use for timber management is pre-

Growing-stock removals.---The growing-stock eluded by development for other uses. (Note:
volume removed from the timberland inventory Includes areas used for crops, improved
by harvesting roundwood products. (Note:
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pasture, residential areas, city parks, im- be produced. The minimum saw-log top is 7.0
proved roads of any width and adjoining inches d.o.b, for softwoods and 9.0 inches
clearings, powerltne clearings of any width, d.o.b, for hardwoods.
and 1- to 39.9-acre areas of water classified by
the Bureau of the Census as land. If inter- Sawtimber removals._The net volume in the
mingled in forest areas, improved roads and merchantable central stem of sawtimber trees

nonforest strips must be more than 120 feet harvested for roundwood products. (Note:
wide and more than 1 acre to qualify as Includes the saw-log and upper-stem portions
nonforest land.) of sawtimber trees.)

Nonforest land removals.--Net volume of trees Sawttmber tree.--A growing-stock tree contain-
on nonforest lands harvested for roundwood ing at least a 12-foot saw log or two non-
products, contiguous saw logs 8 feet or longer, and

meeting regional specifications for freedom
Nonthnberland.--The same as nonforest land from defect. Softwoods must be at least 9.0

in this report, inches d.b.h, and hardwoods must be at least
11.0 inches d.b.h.

Poletimber._A growing-stock tree at least 5.0

inches d.b.h, but smaller than sawtimber size Secondary wood-using mills.--Mills receiving
(9.0 inches d.b.h for softwoods, 11.0 inches primary wood products for manufacture into
d.b.h, for hardwoods), secondary wood products (furniture, cabinets,

etc.).
Pole_timber removals. --Net volume in the

merchantable central stem of poletimber trees Softwoods.--Coniferous trees, usually ever-
harvested for roundwood products, green, having needles or scale-like leaves.

Primary wood-using rntlls.mMills receiving Tree.mA woody plant usually having one or
roundwood or chips from roundwood for more perennial stems, a more or less definitely
processing into primary products (lumber, formed crown of foliage, and a height of at
plywood, etc.), least 12 feet at maturity.

Rotten tree.--A tree that does not meet regional Timberland._Forest land that is producing, or
merchantability standards because of exces- is capable of producing, in excess of 20 cubic
sive unsound cull. feet per acre per year of industrial roundwood

products under natural conditions, is not
Rough tree.JA tree that does not meet regional withdrawn from timber utilization by statute

merchantability standards because of exces- or administrative regulation, and is not
sire sound cull. Includes noncommercial tree associated with urban or rural development.

species. In this report, all forest land removals were
assumed to be timberland removals.

Roundwood.JLogs, bolts, or other round
sections cut from trees (including chips from Upper stem portton.mThat portion of the
roundwood), central stem of sawtimber trees between the

saw-log top and the minimum top diameter of

Sapling._A live tree between 1.0 and 5.0 4.0 inches outside bark or to the point where
inches d.b.h, the central stem breaks into limbs.

Sapling removals._Net volume in saplings Wood restdues._Includes woody material
harvested for roundwood products. (bark, coarse, free, etc.) generated at primary

wood-using mills, woody material (sawdust,

Saw-log portion.JThat portion of the central scrap, trim, wood flour, etc.) generated at
stem of sawtimber trees between the stump secondary wood-using plants, and waste

and the saw-log top. secondary wood products.

Saw-log top.--The point on the central stem of
sa,mirnber trees above which a saw log cannot

8



COMMON AND SCIENTIFIC NAMES OF Table 5.--Residential fuelwood consumption by
TREE SPECIES MENTIONED reason for burning and year first

burned wood, North Dakota, 1994
SOFTWOODS

Cedar Table 6.mResidential fuelwood consumption by
Rocky mountain place of consumption, North Dakota,

juniper ....................... Juniperus scopulomm 1994
Eastern redcedar ............. Juniperus virginiana

Pine Table 7.mResidential fuelwood consumption by
Ponderosa pine ...................... Pinus ponderosa type of fuelwood, North Dakota, 1994
Scotch pine ............................ Pinus sylvestris

HARDWOODS Table 8.--Residential fuelwood consumption by
Ash species group and Forest Survey Unit, :i

Black ash ................................. Fraxinus nigra North Dakota, 1994 i_i!

Green ash ................... Fraxinuspennsylvanica ii

Aspen Table 9.--Residential fuelwood consumption by ,j
Quaking aspen Populus tremuloides method of procurement and Forest !'................. 1i

Birch Survey Unit, North Dakota, 1994 "1
Paper birch .......................... BetuIa papyrifera [
Boxelder .................................... Acer negunclo Table 10.--Residential consumption of pur-

Cottonwood chased fuelwood by size of wood,
Eastern cottonwood .............. Populus deltoides North Dakota, 1994
Plains cottonwood .......... Populus deltoides var.

occidentalis Table 11.--Residential fuelwood production by

Elm sourceofmaterial and Forest Survey :I',

American elm ....................... U/mus amer/cana Unit, North Dakota, 1994 ]
Siberian elm .............................. U/mus pumi/a

Slippery elm ................................ U/mus rubra Table 12.mResidential fuelwood production ]
Locust from roundwood by species group

Honeylocust .................... Gleditsia tr/acanthos and source of material, North Da-
Oak kota,1994

White oak

Bur oak ........................... Querats macrocarpa Table 13.mResidential fuelwood production
Willow ............................................. Sa//x spp. from roundwood by species group !_

Noncommercial species and Forest Survey Unit, North i1

Apple ............................................ Ma/us spp. Dakota, 1994
Cherry, plums .............................. Pnmus spp.

Table 14.mRestdential fuelwood production

TABLE TITLES from roundwood by species group ,i
and ownership class, North Dakota, :i

Table 1.--Household possession and use of 1994 ]

wood-burningfacilitiesby Forest !

Survey Unit, North Dakota, 1994 Table 15.--Residential fuelwood production _i
from roundwood by source of mate-

Table 2.--Residential fuelwood consumption by rial and ownership class, North
reason for burning and Forest Survey Dakota, 1994 _

Unit, North Dakota, 1994 _
Table 16.reDistribution of timber removals _

Table 3.--Residential fuelwood consumption by associated with residential fuelwood
type of wood-buming facility and production by Forest Survey Unit,
Forest Survey Unit, North Dakota, North Dakota, 1994
1994

Table 17.--Distribution of timber removals

Table 4.--Residential fuelwood consumption by associated with residential fuelwood i

type of wood-burning facility and production by species group, North i
reason for burning, North Dakota, Dakota, 1994 _i
1994 _i

!_
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The United States Department of Agriculture (USDA) prohibits discrimination in its
programs on the basis of race, color, national origin, sex, religion, age, disability,
political beliefs, and marital or familial status. (Not all prohibited bases apply to all
programs.) Persons with disabilities who require alternative means of communication
of programinformation (braille, largeprint, audiotape, etc.) should contact theUSDA
Office of Communications at (202) 720-2791.

To file a complaint, write the Secretary of Agricu!ture, US. Department of Agriculture,

Washington, DC 20250, or call 202-720-7327 (voice), or 202-720-1127 (TDD), USDA
isan equal employment opportunity employer.

_1_ Printed on recycled, recyctable paper.
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1996. Residential fuelwood consumption and production in

North Dakota, 1994. Resour. Bull. NC-167. St. Paul, MN: U.S.

Department of Agriculture, Forest Service, North Central Forest
Experiment Station. 24 p.

Reports findings of the latest survey of residential fuelwood
consumption and production in North Dakota. Topics examined
include the geographic distribution of residential fuelwood con-
sumption and production within the State; the species of trees
used for residential fuelwood; the types of wood-burning facilities
used; the reasons for burning fuelwood; and the land, ownership,
and tree classes from which fuelwood was produced.
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