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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 comimercial
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

e About one in four North Dakota households
had facilities to burn wood in 1994, but only
two-thirds of them actually burned wood in .
that year (table 1).

* As aresult, only about one in six house-
holds burned wood in 1994; a similar
proportion was expected to burn wood in J
1995. '

e More than 3,000 households planned to

- install wood-burning facilities. About two-
thirds of these will be new installations; the

Western Unit

rest will be replacement or supplemental
units for households already engaged in
wood burning.

Most of the increased possession and use of
wood-burning facilities is expected to occur
in the Western Unit of the State (table 1 and
fig. 1).

On average, each of North Dakota’s wood-
burning households burned one cord of
fuelwood in 1994, for a total consumption of
just over 43 thousand cords (table 2).

Eastern Unit

Divide Burke Renville Bottineau Rolette )
Towner Cavalier Pembina
Pierce Walsh
William
! s Mountrail Ward Mchenry Ramsey
Benson ‘i
l Nelson | Grand Forks
Mckenzie l Eddy
Mclean
Wells
Sheridan Foster | Griggs | Steele | Trail
Mercer
Billings Oliver )
Burieigh Kidder Stutsman Bames Cass
Golden
Morton
1
. Logan La Moure Ransom
Slope Hettinger { Grant L_‘ .
] Emmons _| Richland
Bowman Adams = Sioux Mcintosh ] Dickey Sargent

Figure 1.—Forest Survey Units in North Dakota, 1994.

Dennis M. May, Research Forester, received a B.S. degree in forest management from the Univer-
sity of Maine and an M.S. degree in forest resources from the University of Idaho. He joined the
USDA Forest Service in December 1983, and has been working with the North Central Station’s

Forest Inventory and Analysis Unit since May 1992.



Pleasure was the most popular reason for
burning fuelwood in 1994.

On average, households that burned wood
for pleasure consumed about half a cord of
fuelwood, only a fraction of the volume
consumed by households that heated with
wood.

As a result, more fuelwood was consumed

for home-heating purposes than for pleasure
in 1994 (table 2 and fig. 2).

Households
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Fireplaces were the most popular type of
wood-burning facility used by North Dakota
households in 1994 (table 3).

Three-quarters of the households that
burned wood in fireplaces did so for recre-
ational purposes, while 82 percent of house-
holds that burned wood in wood stoves did
so for home-heating purposes (table 4).

As a result, more fuelwood was burned in
wood stoves than in the more numerous
fireplaces in 1994 (fig. 3).
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Figure 2.—Distribution of residential 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.



¢ 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). fuelwood consumed in 1994.

5 or more years ago
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Figure 4.—Distribution 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.
s Almost all of the fuelwood burned came from PRODUCTION
roundwood, but about 12 percent of house-
holds relied on wood residues for all or part e 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 burmed.
Other major species burned, 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

{table 9). Volume
¢ Intotal, about two-thirds of the volume e
bumed in 1994 was cut by residents of
Forest land
wood-burning households. Most of the SOUrcos

remaining volume, 28 percent of the total
consumption, was purchased (fig. 5).
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Figure 6.—Distribution of residential fueltwvood
production by source of material, North
Dakota, 1994.

e Three species—elm, cottonwood, ash—
accounted for three-quarters of the fuelwood
cut (tables 12, 13).

¢ Private lands supplied most (98 percent) of

the fuelwood harvested (tables 14, 15).
Figure 5.—Distribution of residential fuelwood

consumption by method of procurement, e 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%

Non-timberland
76.3%

Figure 7.—Distribution of timber removals
associated with residential fuelwood
production, North Dakota, 1994.

APPENDIX

STUDY METHODS

Data for this publication were collected by a
telephone survey conducted during September
1994 by the Department of Horticulture, For-
estry and Recreation Resources at Kansas State
University. The telephone survey sampled
North Dakota households and canvassed all
known commercial producers, using formal
questionnaires prepared by the North Central
Forest Experiment Station and approved by the
Federal Office of Management and Budget.

Households

The sampled universe encompassed all house-
holds in North Dakota with telephones. A total
sample size of 900 households was selected
based on funding available and a desired stan-
dard error of less than + 20 percent statewide at
one standard deviation. The total number of
samples was proportionally distributed across
the counties in the State based on the number
of households in each county. The county
samples were evenly distributed across the
three-digit telephone exchanges in each county.
A random list of telephone numbers was gener-
ated for each county using all listed three-digit
phone exchanges. One call was placed (whether
successful or unsuccessful) to each of the
random telephone numbers until the necessary
number of residential households within each

exchange and county was contacted. In total,
about 1 in 267 households were sampled.
Sample responses were expanded to population
estimates of total fuelwood use based on this
sample rate.

Commercial Producers

A list of commercial fuelwood producers was
compiled from advertisements for firewood sales
discovered in a one time search of all North
Dakota newspapers and telephone directory
yellow pages. A total of 20 commercial produc-
ers were found. All of these commercial produc-
ers were canvassed about their production of
residential fuelwood, using a formal question-
naire similar to that used for households.
Possible duplicate sampling of commercial
producers was minimized by cross checking
telephone numbers of all sample households
producing more than 20 cords of fuelwood
against the commercial producers list.

Completed questionnaires were sent to the
North Central Forest Experiment Station for
editing and processing. Some respondents did
not know the tree species cut or burned for fuel,
except in general terms such as mixed hard-
woods. As part of the processing, general
species groupings were prorated to individual
species specifically identified as being harvested

or burned in a Forest Survey Unit.
5



Sampling Error

All the reported figures are estimates based on
sampling procedures that are designed to give
accurate estimates of residential fuelwood
consumption and production. A measure of
reliability of these figures is given by sampling
errors. This sampling error means that the
chances are two out of three that the results for
the sample differ by no more than the amount
indicated from the results that would have been
obtained if a complete census of all households
and commercial producers had been made.
Sampling errors for estimates of residential
fuelwood consumption and production in North
Dakota are shown below:

Survey Consumption Error Production Error
(Cords) (Percent) (Cords) (Percent)

Residential 43,218 13.3 34,112 14.9
households

Commercial — — 83 —
producers

State total 43,218 13.3 34,195 14.9

STUDY LIMITATIONS

This study reports both the consumption and
production of residential fuelwood in North
Dakota for a 1-year period ending at the time of
the telephone survey, essentially encompassing
the 1993/1994 burning season, but dated 1994
for reporting purposes. Consumption refers to
the volume of fuelwood burned by North
Dakota’s wood-burning households, regardless
of the source of the fuelwood (roundwood, wood
residues from primary or secondary manufactur-
ing, scrap or waste wood products, etc.). Pro-
duction, on the other hand, refers only to the
volume of roundwood harvested to supply North
Dakota’s wood-burning households. Due to
these definition differences, as well as seasoning
time, leftover fuelwood inventories from previous
years, gift or free wood, cross-State wood move-
ment, fluctuating participation in wood burning,
and use of wood residues and wood wastes,
estimates of fuelwood production and consump-
tion should not be expected to match in a given
year.

Additionally, production does not include fuel-
wood produced from wood residues generated at
primary wood-using mills (such as sawmills and
cooperage mills), fuelwood produced from round-
wood for industrial consumption, fuelwood

6

produced from wood residues generated at
secondary wood-using mills (such as millwork
plants and furniture plants), or fuelwood pro-
duced from waste wood products. However,
fuelwood produced from primary mill residues
and fuelwood produced for industrial consump-
tion are captured in other studies. And al-
though fuelwood production from secondary
mill residues and waste secondary wood prod-
ucts is beyond the scope of Forest Inventory and
Analysis duties, part of this volume is captured
in the consumption portion of the residential
fuelwood studies.

Households without telephones were not
sampled. To compensate for this omission,
sample responses from households with phones
were assumed representative of the relatively
small number of households without phones,
and were expanded across all existing house-
holds in North Dakota. Study results may be
slightly biased if the fuelwood consumption or
production per household differs significantly in
quantity or sources between phoneless house-
holds and households with phones.

Some commercial producers may not advertise
in newspapers or the yellow pages, or may not
have been advertising when the commercial
producers list was compiled. Consequently,
some commercial producers may have been
excluded from the study, which would result in
a conservative estimate of fuelwood production.

To assess the impacts of fuelwood harvests on
the State’s forest inventory from the telephone
survey responses, reported fuelwood harvests
from “woodland areas outside of city or village
limits” were assumed to be the same as forest
land harvests, and all forest land harvests were
assumed to be timberland harvests.

DEFINITION OF TERMS

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.

Commercial producers.—Commercial fuelwood
operators. Those who harvest fuelwood to sell
to dealers or consumers. Includes loggers
who harvest fuelwood along with saw logs and
other products.

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.)

Cord (standard fuelwood).—A pile of logs
4x4x8 feet (128 cubic feet including air space
and bark). A standard cord of fuelwood con-
tains 70 cubic feet of wood and 58 cubic feet of
bark and air space.

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 roundwood products.

Dead removals.—Net volume of dead trees
harvested for 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.

Face cord.—A stack of stove-length wood (most
commonly 16 inches wide) that is 4 feet high
and 8 feet long, locally referred to as a “rick.”

Forest land.—Land at least 16.7 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, streams, or other bodies of water or
clearings in forest areas shall be classed as
forest if less than 120 feet wide.

Fuelwood consumption.—The fuelwood burned
by residential households.

Fuelwood production.—The volume of round-
wood harvested to supply residential house-
holds.

Growing-stock removals.—The growing-stock
volume removed from the timberland inventory
by harvesting roundwood products. (Note:

Includes sawtimber removals, poletimber
removals, and logging residues.)

Growing-stock tree.—A live timberland tree of
commercial species that meets specified
standards of size, quality, and merchantabil-
ity. (Note: Excludes rough, rotten, and dead
trees.)

Growing-stock volume.—Net volume of grow-
ing-stock trees 5.0 inches d.b.h. and over,
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.)

Limbwood removals.—Net volume of all por-
tions of a tree other than the central stem,
(including forks, large limbs, tops, and
stumps) harvested for roundwood products.

Logging residue.—The net volume of unused
portions of the merchantable central stem of
growing-stock trees cut or killed by logging.

Logging slash.—The 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.—Tree species of
typically small size, poor form, or inferior
quality that normally do not develop into trees
suitable for industrial roundwood products.

Nonforest land.—Land that has never sup-
ported forests, and land formerly forested
where use for imber management is pre-
cluded by development for other uses. (Note:
Includes areas used for crops, improved



pasture, residential areas, city parks, im-
proved roads of any width and adjoining
clearings, powerline clearings of any width,
and 1- to 39.9-acre areas of water classified by
the Bureau of the Census as land. If inter-
mingled 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 roundwood
products.

Nontimberland.—The same as nonforest land
in this report.

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 roundwood products.

Primary wood-using mills.—Mills receiving
roundwood or chips from roundwood for
processing into primary products (lumber,
plywood, etc.).

Rotten tree.—A tree that does not meet regional
merchantability standards because of exces-
sive unsound cull.

Rough tree.—A tree that does not meet regional
merchantability standards because of exces-
sive 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.

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

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.

Sawtimber removals.—The net volume in the
merchantable central stem of sawtimber trees
harvested for roundwood products. (Note:
Includes the saw-log and upper-stem portions
of sawtimber trees.)

Sawtimber tree.—A growing-stock tree contain-
ing at least a 12-foot saw log or two non-
contiguous 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.

Secondary wood-using mills.—Mills receiving
primary wood products for manufacture into
secondary wood products (furniture, cabinets,
etc.).

Softwoods.—Coniferous trees, usually ever-
green, having needles or scale-like leaves.

Tree.—A woody plant usually having one or
more perennial stems, a more or less definitely
formed crown of foliage, and a height of at
least 12 feet at maturity.

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

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.

Wood residues.—Includes woody material
{bark, coarse, fine, etc.) generated at prirnary
wood-using mills, woody material {sawdust,
scrap, trim, wood flour, etc.) generated at
secondary wood-using plants, and waste
secondary wood products.



COMMON AND SCIENTIFIC NAMES OF

TREE SPECIES MENTIONED
SOFTWOODS
Cedar
Rocky mountain
juniper .......ccoooiviinnnn Juniperus scopulorum
Eastern redcedar ............. Juniperus virginiana
Pine
Ponderosa pine.........c..coeuunnees Pinus ponderosa
Scotch pine .......ccoccvviiiiinininiin Pinus sylvestris
HARDWOODS
Ash
Black ash.....cccocceeiiiiiienicnnennnn. Fraxinus nigra
Green ash.....cc.ccocuuenen. Fraxinus pennsylvanica
Aspen
Quaking aspen................. Populus tremuloides
Birch
Paper birch .........c.coooiiinnn, Betula papyrifera
Boxelder.......cccviiviiiiieieiiiniiniians Acer negundo
Cottonwood
Eastern cottonwood.............. Populus deltoides
Plains cottonwood .......... Populus deltoides var.
occidentalis
Elm
American elm ..............c.oeune. Ulmus americana
Siberian elm ......ccoccovvviveiiiniiinneen Ulmus pumila
Slippery elm ........cccveveviiiiiniinnnn Ulmus rubra
Locust
Honeylocust .......ccocennnnen. Gleditsia triacanthos
Oak
White oak
BuroaK.........coeviniininninnn, Quercus macrocarpa
WIOW vt Salix spp.
Noncommercial species
Apple ..ciiii Malus spp.
Cherry, plums.......ccocceviniiiinennee. Prunus spp.
TABLE TITLES

Table 1.—Household possession and use of
wood-burning facilities by Forest
Survey Unit, North Dakota, 1994

Table 2.—Residential fuelwood consumption by
reason for burning and Forest Survey
Unit, North Dakota, 1994

Table 3.—Residential fuelwood consumption by
type of wood-burning facility and
Forest Survey Unit, North Dakota,
1994

Table 4.—Residential fuelwood consumption by
type of wood-burning facility and
reason for burning, North Dakota,
1994

Table 5.—Residential fuelwood consumption by
reason for burming and year first
burned wood, North Dakota, 1994

Table 6.—Residential fuelwood consumption by
place of consumption, North Dakota,
1994

Table 7.—Residential fuelwood consumption by
type of fuelwood, North Dakota, 1994

Table 8.—Residential fuelwood consumption by
species group and Forest Survey Unit,
North Dakota, 1994

Table 9.—Residential fuelwood consumption by
method of procurement and Forest
Survey Unit, North Dakota, 1994

Table 10.—Residential consumption of pur-
chased fuelwood by size of wood,
North Dakota, 1994

Table 11.—Residential fuelwood production by
source of material and Forest Survey
Unit, North Dakota, 1994

Table 12.—Residential fuelwood production
from roundwood by species group
and source of material, North Da-
kota, 1994

Table 13.—Residential fuelwood production
from roundwood by species group
and Forest Survey Unit, North
Dakota, 1994

Table 14.—Residential fuelwood production
from roundwood by species group
and ownership class, North Dakota,
1994

Table 15.—Residential fuelwood production
from roundwood by source of mate-
rial and ownership class, North
Dakota, 1994

Table 16.—Distribution of timber removals
associated with residential fuelwood
production by Forest Survey Unit,
North Dakota, 1994

Table 17.—Distribution of timber removals
associated with residential fuelwood
production by species group, North
Dakota, 1994



SiY'E LLS'EY olE'EY €91'¥9 8.8'0¥2 |ejol
9ov‘z 8ge‘le 160‘02 Ll¥'0E v0e°86 wajsap
690°L 0612 652'ce S89°'CE (28 k44" uisiseqy
senyjioey bulwing G661 Ul y661 ul Sanjloey SployssnoH nun Asning yseiog
-poom jjeisul poom uing poom Bujuing Buiwing-poom
o} Suuueid 0} Bujuued SP|OY8SNO Yiim spjoyasnop

Sp|OYasSno  SP|OY8SNOH

(sployasnoy jo sequinu up)

v661 ‘ejoneq yuon
‘hun Aeming 1seiod Aq senyioey Buwing-poom jo esn pue uoissassod pjoyssnoH

-'Lejqel

10



00’} 8lc'ey oLeEP jelo}
2 zrL'sl YoL'vL yeay Arepuooes
8L'e LLS'0L 218y tesy Aewld
65°0 v96°€l v6.L'€2 ainses|d
suun Iy
120 182yl 15002 fel0L
060 0059 8ie'.L jeay Alepuoosg
95} G162 L8t teay Arewnid
vv0 598y 19601 ainses|d
ulajsap
ye'L 1£6'82 652'ce [elol
9L cveel 98v°L jeay Aiepuocoag
8G'¢C 96S°'L Lv6‘e jesy Aiewlig
kL0 660°6 ££8Cl 2Inses|d
ulgjseq
(pioyasnoy (sploD) spjoyasnoy buiuing Joj
/Sp10D) BWN|OA 10 JaquinN uoseal pue
abeiany yun AeAINg )seio4

¥661 ‘BloMeq YUON ‘Nun Asaing 1sa104 pue Buiuing
10} uoseas AQ uondwnsuod PoOM|aN) [BUBPISAY -- 'Z B|qE L

11



00} gLe'ey oLe'ey [elo}
680 06 690°t suoljeulqwo)
8400] sze'e v19's nd aui4
620 eve‘sl 915661 aoe|dail4
980 ¥.02 90¥'2 uesui soejdaiy
G2 ger'e LEE'L aoBWINg
ev'L 9cL'6l L9E°EL an0IS
spun IV
L0 182yl 1G0'02 [ejo]
€e°0 68 L9¢ suoljeuIqwoD)
0E'0 SeL'L ev.'e ud aii4
TLO 800'9 882’8 soe|dan4
090 996 v09'L uasuy aoejdauiy
260 4314 ges aoeuing
00'L L6G'S v19°g aA0IS
Uigjsam
veL 1£6'82 652'€2 [ejol
cO'} 818 c08 suojjeuiquo)
¥9°0 061t L8} ud asig
€80 Gee's S TAANN aoe|dal4
8E’L 804t 208 Hesu; eoe|dail4
L9°€ Lv6'2 co8 aoeUIN
SL'L SyS'el €GL'L 8A0Ig
uiglsey
(proyssnoy (spi0D) spioyasnoy Aljioe}
/SpiaD) SWN|OA JO J8quInN Buiuing-poom pue
abeieny un Aeang 10104

¥661 ‘Bjode YUON ‘Hun AsAng isalo4 pue Ajjioe;
Buiuing-poom jo adA; Aq uodwinsuod poomjany jeluapisey -- '€ 9|qeL

12



$96'¢cl v¥6.°'€2 crL8l YOL'V1L LLS0L 4834 giLg'ey oLe'ey jejoL
9l 19¢ 168 208 - - 106 690°L Suojjeuiquiod
G2e'e y19's - - - - sze'e y19's ud a4
106'6 LEY'YL eLE'Y Svs'y 690°L SES eve'st 91561 aoe|dasl
119 690°1 L6g'L LEE°L - - v20'e 90v'e Uesul aoejdairy
- - 8eY'l Ses ¥66'1 c08 eev'e Ao ! adeUIng
9¥0‘1 90v'2 £49'01 98Yv'L 8hi'L SLY'e 9€EL'61 L9€'EL BA0IS
(spioD) spjoyasnoy (sp10D) sployasnoy (sp109) spjoyasnoy (sps0D) sployssnoy Aujioey jo adA |
awinjoA jo JaquinN awinjoA Jo Jaquinp AWNJOA jo JoaquinN owIn|oA §0 Joaquinp
ainsea|d jesy Alepuooeg jeay Alewid suoseas ||y

Bujuing Joy uosesy

¥661 ‘BloMeq YuoN

‘Buiuing Joj uoseas pue Ayjioe) Buiuing-poom jo adA} Ag uondwinsuoo poomien; [enuapisey -- ‘v ejqe.L

13



00+ gLe'ey oLe'ey jelog
ve'L Sel'le G99'Ge obe siesh aiow 10 G
S9°0 810’1 091 obe siesh ¢

IS0 119 LE€'1 ofe sieah ¢
8.0 650'C 0L0'Y obe sieah g
€90 0LL'9 6901 reak 1se1

suosesl ||y

LS} orL'sh v0L'Y1 e}

Il 0iENi 196°01 oDe sieaf 810W 10
98'0 626 690’} obe sieak y
€L°0 06¢ Ges obe siesh ¢
96°0 LVLL 208 obe sieah g
GL'l ove‘e LE€°1L ieaA 1se1

yeay Auepuoosg
8L¢c LiS‘oL ci8'y jejlof
1172 vSL'8 Lv6'2 obe sieah alow 10 G
0L'0 92 192 obe sieah ¢
00'e 208 292 obe sieak 2
viL 62S't LEE'L leak jse
1esy Aewid
650 y96°'cl v6.'c2 jelot
640 1926 €9/ L ofe sieah alow Jo G
9€0 96 obe sieak ¢

9g°0 /82 208 obesieah g
IS0 o8v'l L6 obe sieal g
Ge'0 Ge8'2 020'8 Jeak jsen

ainses|d

(pjoyasnoy (spio)) spjoyasnoy pooMm pauing st JeaA

/Spi0D) awIN|oA O Joquinpn pue Bujuing 10} uosesy
abelany

$661 ‘©10%eQ YHON ‘POOM pauing isiy jesak pue

Buiuing 10} uoseas Aq uopdwnsuod poomian; [eludPISaY -- ' sjqe

14



"sejisdwen e pawnsuos) .

00t gig'ey 9/g'L S8/l 180'v 0.6°'GE ole'ey [ejol
88°0 1A 4 - 187 {81 Gve gegs uoleuiquio)
620 9.€'t 9/€'L - - - 2i8'y J8ylo
2L0 vrL'L - 12741 - . 9ov'e Buipiing Jeyio
98’y 006°c - - 006'c - co8 8duapisal Alepuodeg
€0} Gel'se - - - geL'se SSL'vE 8duapisal Arewud
sjun i
L0 L82'v1 SELL 44 - yecL'et 15002 ejol
0:59%0] GeL't Gel'lL - - - evl'e J8Uio
Y00 ce - (44 - - GES Buipjing J8y30
£8'0 yel'el - - - yeL'elL €LLGlL aouspisal Arewud
uILISaM
ve't 1€6'82 cve €9.°1 180V 9v8'ze 6Sc'ee [el0}
88°0 €Ly - 84 81 Gve ges uoneulquio)
€20 444 cove - - - 690°L Jayio
260 ccl't - rAAMY - - 1/8°} Buipiing say10
98y 006°c - - 006‘c - 208 aduspisal Aepuodeg
611 L0922 - - - 1092 18681 douapisal Aewind
uieisey
(pjoyesnoy (sp109) (sp10D) (spi09) (spi09) (spi09) spjoyasnoy uondwnsuod
/Sp10D) uondwinsuod  J8yl0 Buipjing aouapisal aouapisal J0 Jaquinpy jo eogyd pue
abelony [ei0} BUYIO Aepuooses  Alewng Jun Asning jseio4
PAWINSU0D BWN|ON

5

¥661 ‘Bl0Neq YUON

‘uondwnsuod jo eord Aq UONAWNSUOD PoOMIEN; [BIUBPISEY -- ‘g a|qe}

15



00'L 8lLZ'EY ¥.8°L 142°88% ole'ey felol
L'} 0L0'¥ oYL vv9°2C GLY'E uojjeuIquio)
1ZAY] 15147 13147 - L8t $S9NpISal POOM
co't 00.°8¢€ - 00.'8¢ £96°LE pooMpuUnoy
SHUN |Iv
120 lge'vL L/6 0E'el 1s0‘02 ejo]
.60 6vS't 84S 166 ¥09°tL uoneuiquoy
€0 6L 6Ly - LE€°} Sanpisal poop
L0 ELeCL - eLe'zl oLL'LL poompunoy
wialssm
ve'L /£6'82 /68 ip0'8e 652°€e {eio]
se't gese 898 vS9°L LL8°L uoneuiquo)
S0°0 8¢ 8¢ - ggs SONpisal POOM
yXAR" /8892 - 18€'9¢ £58°0C poompunoy
ussjseq
(ployesnoy (spi0)) (sp10D) (spi0D) spjoyesnoy poomiany
/SploD) uondwnsuod  sanpisal poompunoy JO JaquinN j0 adA) pue
abelany |elol poop nun AsAing 1saio4

pPaWwNsSU0D BWN|OA

‘poomiany Jo adA} Ag uoidwnNsuod poomian; jeljuspisay -- *L 9|qel

7661 "B10%eQ YHON

16



18271 1€6'82 8Le'ey sapoads ||y
oLo'eL 16£'82 1002y spoompiey [0

b (874 184 OAIl0 ueissSnNY
G6e GeL's 02L'9 U

- gi¢€ gle MOJlIM
9.£2 LSY's 128'L 3eQ

- €9 €6 Asyn
viy 60€ v8L uadsy
00t oev'L Evv'LL poomuolo)

- €5 €S 1sno0"
G8p'e ove'y LeL's ysy
6102 zer'e ISt'S yong
S8 Leg'L 08t'e lepjexog

SPOOMPIEBH

129 ovs L12'1 SPOOMYOS [ej0 ]
2vs ovS 880°IL auld
62t - 621 lepa)

SPOOMYO0S
TTEICETYY uiejse] suun Iy dnoib ssioadg

Hun AsAIng 1seio4

(spioo uy)

¥661 ‘Bloxeq YyuoN ‘Hun Aenng jseiod pue
dnoib seioeds Aq uondwnsuoo poomian; [enuapisey -- ‘g a|qeL

17



"0}0 ‘POOM JBAOYS] ‘POOM 8814 ‘POOM LIE Sapnjou| .

00'L gLe'ey Sse'e 869'L2 S9lL'gl OLE'EY reloL
bLL 29v'y voL L L08'2 L6¥ 0Ly ,Ang pue 1np
62’1 z68've - 268've - 6v2'61 no
690 r98'€l 0612 - vL9'LL kso‘oe Ang
shun iy
LL°0 182'v1 16V'L Gzs'8 652t 1S0'02 [elo}
610 €691 L6Y €80°L 61 6EL'2 ,Ang pue np
06°0 gL - evv'L - 882'8 no
£5°0 ovL's 900} - ovi'y ¥29'6 JAng
uis1sapA
velL 1£6'82 858} ELL'6L L06'L 65¢'ce relo}
8t'L 692 €9 veL'l zle 8L ,Ang pue ng
65t 0S¥'LL - 0St'LL - 196'01 Ino
80 6LL'8 v8L'L - ves'L 92v'ol Ang
uisjsegy
(Ployasnoy (spi0D) (spi0D) (spi0Q) (spi0)) spjoyasnoy poyiaw
/Sp10D) uondwnsuod  1eyjo no paseyoind J0 JaquinN juswainooud pue
abeiany |eio) BWwNjOA awnjoA awinjop jun Aening isato4

‘Hun Aeaing isa104 pue Juswainooid jo poylew Aq uondwnsuoo poomjen; [ejuapisay

V661 "Bloxeq Yuon

- '69lqeL

18



454 - 6.¢ 0992 £99°02 18L'2 S61've [ejo}
2see - V. ¥06 6SL's crl 0£s'6 uieisap
095y - 902 9G/°L v0S'SlL 6€£9'2 S99've ulejseqy
soal sanpisal CEET puejdoio spieA [eins  sebejin $92IN0S ||y Hun Asnung 1seio4
peaq }senieH BN pue ‘SM0IaoUa) pue
Buipuelg ainised ‘syeaigpuipy  seln
pue| 18104
[eldjew Jo 82IN0g
(spioo up)

v661 ‘eloqeq yuoN

Hun A8Aing 1sa104 pue |eustew Jo 891n0s Aq uononpoid poomany [enuapisey -- || 8jqey

9.0 GoL'2l L0'9t peseyoind ejo
S0 £€8c'L aoy'e poompunol yibuaj wopuey
00 92 192 sanpisal yibusj wopuey
002 ges 192 1004 9
L£°0 £6€ 690°} 1004 ¢
2so vy6'l evL'e youl $g
S6°0 G88°L 88¢'8 youi g1
(ployasnoy (spi109) sployasnoy paseyoind
/SpioD) BWN|OA jo Jaquunp poom jo azig
abelany

¥661 ‘elodeq yuoN

‘poom jo azis Aq poomien; peseyaind Jo uonduwinsuod [ejuepisay -- ‘0 9|qeL

19



"pPJod Jjey-auo uey) sso ,

2182 - 6.2 099'2 £99'02 182°2 S61vE sajoads |y

218/ - 6.2 099'2 102'6} 1822 eeL'ee spoomp.ey [ejo|

- - - 2L 002 € 9/2 aAljo ueISSNY

9/£'c - 8v1 PA% ¥66'v 852'2 1 ZANE w3

- - - € 622 ol eyve MOJIIA

Sl9 - 12 069 22L'z 9/ ves'e 3eo

- - - . 8¢ 2 ov Ausyo

- - - ISt 061 82 029 uadsy

5102 - LLL cie 86%'9 K] 6106 poomuonon

- - - . gc 2 oy I1snooT

508'L - - S0l aev's 121 £St'S usy

- - - Sie l9e o€ 902 yong

- - - A1 L0} 69 8£9°L lepiexog
spoompleH

- - - - 291 - 2971 SPOOMYOS [B10]

- - - - FZTAl]! - 2ov'L auid

SpooM)og
soal) sanpisol seal] puejdoio spieA jeini wmmm___> S821N0S ||V dnoub saioadg
peaq 1SoneH Ay pue ‘SM01a2U8} pue

Buipuels  ainiseq ‘SyeaIqpUIM  SeliD

pue| 152104

|euajew Jo 82inN0g

(sp109 uy})

$661 ‘Blo3eq YUON
‘[eusjew jo sainos pue dnoib seioads Aq poompunol woly uolonpoid Poomiany [enuspISaY -- “ZL a|qe.L

20



0€s'6 G99'v2 G61'pe sa10ads ||y
102'6 925'ce €€.'2¢ Spoompiey [ejo L
961 18 9/2 aAljo uelssny
8912 956'8 PeLLL w3
- 2ye 2ve MOIlIM
ove't y8¢'c yes‘e XeQ
- ov ov Aeyp
- 049 0.9 uadsy
GLo'e $00'9 6106 pOOMUOHOD
- ov oy 1snoo
886 Go8'e eap's ysy
- 904 90. youg
- 8£9'} 8c9't lepjexog
SpooMmpieH
€2e 6EL'L 2oL SPOOMOS [ej0 1
73 6EL’L 2P auid
SPOOMYOS
EE) ulelseq spun Iy dnoub saloadg

nun AeAINg 1sa104

(spi0d uy)

661 ‘Blo3eq YUON ‘Nun Aaning isalo4 pue dnoib seroeds
Ag poompunol wolj uoiponpold poomiany jenuapisay -- ‘€1 a|qel

21



65€£°'cE 9 19¢ 699 S61vE seloads |1y
968'LE 9 19¢ 699 €€.°2¢ spoompiley jejo}
L0¢ - 69 - 9/¢ SAIjO ueissny
980°L L - 6¢ 6 yeLiLL wi3
444 - - - cve MOJIIM
ocl'e - 8t G.E ves'e XeQ
oy - - - ov Asyo
049 - - - 049 uadsy
GEg's 9 S9 139} 6106 poomuonoy
oy - - - ov 1sn207
00¢g's - 08 €L £sh's ysy
904 - - - 904 yaig
8€9°L - - - 8€9°1L lspiaxoyg
spoompieH
2oVl - - - 2Pl SPOOM}{OS |BjOL
29v°L - - - 2op'L auld
iepad
SPOOM}JOS
ajeaud jedioiunw  9JelS jeiopay sdiysiaumo dnoib saioadg
18Ylo /Auno) 18YI0 I
sse|o diysieumQ
(spi0o u))

661 ‘eloyeq yuoN ‘ssejo diysiaumo pue

dnoib sajoads Ag poompunos wol} uolionpold poomien; feluspissy -- 'v1 djqe

22



$6€'2 1281 995 8SS L¥S S 4 € 6 14 S eloL
299 ey €€2 0oee 82z } I b 2 1 1 ulejsem
2L £6€'1 vee YXA> 6Le ¥ 2 2 9 € ¥ wejse3
S[eAoway S{eAowsa! sjeAcwal lejol s8al} peaq Ssasi ||InDd buideg poomaqurn lelol 18quineiod  lequames LU AeAIng 1selod
leloL puepeaquiy puepaqui s[eAowal xooum.mc_\sohm-coz sjeAowal ¥o0is-Buimoln

-UON 1eloL

S|eAOWa) puBpaqull]

(199} 21gNO puesnoy} uy)

$661 ‘BI0Mea YHON ‘Hun A8AIng 158104 Aq uononpoid poomien) [ERUSPISal UIM PelelooSSE S[BAOWISI 1aquul JO UoNquIsia -- ‘91 8jqeL

4%: YA - 6.¢C 0992 £99°0¢ 18.'g S61'vE jelo L
ovs'L - gle T ¥€5°02 18L2 6SE'EE ajeaud 1sylo
9 - - - - - 9 fediviunwy/Alunon
cel - - - 6cl - 192 alelIs
1213 - 19 69€ - - 695 {eiapa) Jayi0
saal} sonpisal soal} puejdoso spied jeint  sabejjia $92IN0S ||IY sse|o diysiaumQ
peaq 1SOAIBH any| pue ‘SMOJB2UD} pue
Buipuels ainjsed ‘seaIgpuipM  SeNl)
puej 158104

[el9)}BW JO 824N0S

(spi10oo uj))

661 ‘2104eq YUON

‘ssE|0 dIYSIOUMO PUE [BLIBJBW JO 90IN0S AQ POOMPUNOI WOJ Uolionpold poomien; [euapisey - 'GL o|qe |

23



1884 21GN2 00S UBY) SS9 ,

¥6€'2 128t 999 858 LyS S 4 € 6 14 S sapads |y
1622 SeL'L 99S 869G LYS S 4 € 6 4 S spoompiey [ejo
61 61 - - - - - - - - - BAI0 ueiSSNY
6.2 2es VAZA cve 9€2 € b 4 S 4 € wi3
Ll L1 - - - - - - - - - MOJIIM
VA 44 202 144 124 1914 * * . 8 . . XeQ
€ € - - - - - - - - - Auayp
Ly Ly - - - - - - - - - uadsy
t€9 1214 (94} Shl 548 4 I s € 2 Z poomuoyon
£ e - - - - - - - - - 1snoo7
28¢e eler4 9zt 9zI 921 - - - - - - ysy
6t 6% - - - - - - - - - yolig
St St - - - - - - - - - J8pjaxog
SPOOMpIEH
2ol 2oL - - - - - - - - - SPOOM}YOS [B}o |
[40)3 c0l - - - - - - - - - auld
SPOOMYO0S
sfeAoway sjeAowsal S|eAowal lejoL sealpeag see4jny  buydeg poomquuiy felo} Jlaqupejod  Jaquunmeg dnoub sepsdg
lejo) puepsquy puepaqui SjeAowsy ¥o0}s-buimolb-uop S{eAowad ¥o0}s-buimois)
-UoN [€JOL

S|eAOWa) puBpequl]

(198} 01qno puesnoyy uj)

V661 ‘®l0Neq YuoN
‘dno.b setoads Aq uoonpoid poomian; [equapISaI UlM PJEINOSSE S[eAOWS lequi Jo uoBnquIsiq -~ *2| 8|geL

24



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 alterative means of communication
of program information (braitle, large print, audiotape, etc.) should contact the USDA
Office of Communications at (202) 720-2791.

To file a complaint, write the Secretary of Agriculture, U.S. Department of Agriculture,

Washington, DC 20250, or call 202-720-7327 (veice), or 202-720-1127 (TDD). USDA
is an equal empioyment opportunity empioyer.
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May, Dennis M.

1996. Residential fuelwood consumption and productien 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.

KEY WORDS: Fireplace, firewood, harvest, households, round-
wood, wood stove. .




