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I. EXECUTIVE SUMMARY

The following report describes the results of a survey of 160 fire and building
officials, conducted by the Georgia Tech Engineering Experiment Station for the
Solar Applications Branch of the Tennessee Valley Authority. The purpose of the
survey was to determine the need for training on the part of fire and building
officials in the area of wood heater safety. Information was collected by telephone
using a standard questionnaire, and data were analyzed through the Georgia Tech

central computer system, using a statistical analysis program.

Of those surveyed, 93% responded that they would attend a training program,
and 95% felt that a reference manual would be useful. Less than 20% had received
any form of training on wood heater safety. Primary interest of the respondents
was found to be in the area of installation requirements, heat shields, and chimneys,
with lesser importance placed on combustion fundamentals, operation and cleaning,

and specific types of wood heaters.

As a result of the survey, it is recommended that a number of one-day training
programs be held and that they be widely distributed throughout the TVA region.
Separate sessions for fire officials and building officials are recommended, with
broad coverage of all facets of wood heating for the fire officials, and more specific
emphasis on installation and building code requirements for the building officials. It
is also recommended that homeowner education be stressed through widespread
distribution of such materials as "Safe and Warm Wood Heat" and other TVA and
Georgia Tech pamphlets. Before undertaking specific training programs a detailed
review of all available materials listed in the Appendix should be made to avoid
duplication of effort. Finally, as with any good training program, a detailed training

manual should be developed that will be suitable for both classroom and field use.
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II. INTRODUCTION

Because of their involvement in the promotion of wood as an alternative
energy source for home heating, the Tennessee Valley Authority has acknowledged
their responsibility for ensuring an awareness of the safety aspects of this trend. As
a result, TVA has developed literature and held training sessions on wood heater
installation and safety. TVA has experienced an increased demand on the part of
fire safety and building code officials to perform inspections of wood heater
installations, and intends to expand its training efforts for the benefit of these
individuals. Georgia Tech was therefore contracted to quantify the benefits and

anticipated success of such a training program.

This research project was sponsored by the Solar Applications Branch of TVA
and conducted by the Engineering Experiment Station of the Georgia Institute of
Technology. Its purpose was to assess the level of knowledge and interest on the
part of fire safety and building officials in the area of wood heater safety and to
determine the future training needs of these individuals. The major portion of the
information was obtained by telephone to allow maximum expression of ideas and
opinions by the survey participants. The survey methodology and results are

discussed in more detail in the following sections of this report.
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M. PROGRAM METHODOLOGY

The efforts of Georgia Tech in conducting this program can be grouped into

four major activities, as follows:

° Identification of sources

° Preparation of survey questionnaire
° Telephone survey

° Analysis of results

Initially, a wide variety of sources were contacted, including persons from national
code agencies, state fire marshalls, instructors with state fire academies, and
others. Through these contacts, staff members obtained names and addresses of
over 200 building officials and 500 fire officials within the TVA region alone. This
compilation formed the basis from which survey participants were selected.
Included in the list in Appendix A are names and addresses of the sources, all of

whom expressed a particular interest in future training efforts.

The survey questionnaire included in Appendix B of this report was developed
by staff engineers and was designed to identify areas of weakness or unfamiliarity
with various aspects of wood heating installations, and to determine the current
level of involvement of the respondents in inspection of residential wood heater
installations. The survey form was intended to provide sufficient flexibility to
record any miscellaneous comments or information offered by the participant. All
canvassing was done via telephone by Georgia Tech personnel. A total of 160
persons were questioned from seven states served by TVA. The size of the sample
was large enough to insure that the survey responses had less than a 5% margin of
error. A profile of the participants is given in Table 1.

An attempt was made to parallel the sample size within each state to the area
of that state encompassed by TVA. Some difficulty was encountered with this
procedure, particularly with the building officials, for several reasons. Because the
primary reference for building officials was obtained through the Southern Building
Code Congress International, no listings were available for Kentucky and Virginia,
whose codes are not based on this model code. Also, the land areas within the TVA
power service areas of Georgia, Virginia, and North Carolina are very small and
primarily rural, with few building code enforcement organizations. Because fire

safety and building code regulations and ordinances typically fall within local rather



Table 1

Profile of Survey Participants

Number of Participants

State Fire Officials Building Officials Total _;9?0221
Tennessee 25 48 73 46
Mississippi 20 13 33 21
Alabama 17 10 27 17
Georgia 5 -- 5 3
Kentucky 15 -- 15 9
Virginia 5 -- b] 3
N. Carolina 2 - _ 2 1
TOTAL 89 71 160 100



than state jurisdiction, it is felt that the distribution of the survey sample by state

had no effect on the overall validity of the results.

Analysis of the survey results was accomplished through the use of Georgia
Tech's Cyber 70 central computer system. A computer program developed by the
University of Chicago was utilized. This program, called Statistical Package for the
Social Sciences (or SPSS), is a pre-written program providing statistical analysis of
various types of data, and is designed to be easily used by persons with little or no
experience in programming. The program will compute mean, medium, minimum
and maximum values, as well as variance and standard deviation for each group of
data input. It will also determine frequency of occurrence and percentages for each
item within a data set, and provide a graphical type printout of the value
distributions within the set. The program allows segregation and analysis of data
according to a wide variety of factors, such as geographical! location, job
classification, or virtually any other discriminating factor. This program proved to
be a valuable too!l for analysis of the large amount of information collected in the

survey.



IV. SURVEY RESULTS

Probably the most significant result of the telephone survey is the degree of
interest in training programs on wood heaters indicated by the survey participants.
Ninety-three percent of the respondents indicated that they would like to attend a
training ﬁrogram. A similar number (95%) said that a reference manual would also
be useful. Many respondents indicated a high degree of interest in the programs
described and most were rated as cooperative or very cooperative. Survey results

are summarized in Figure 1 on the following page.

Although training programs on wood heating systems are offered periodically
by insurance companies, code organizations, wood heater manufacturers, and fire
training schools, only a small number (20%) of respondents have been reached by
such programs. One point repeatedly mentioned was a concern that the programs be

held locally, to minimize labor time lost and travel costs.

Survey Participants

All of the survey respondents can be grouped into one of two broad occupa-
tional groups, i.e., fire safety officials or building code officials. The group of
participants under the heading of fire safety officials includes a variety of
individuals, from chiefs of volunteer fire departments, whose efforts with their
departments are completely voluntary, to fire safety inspectors and fire prevention
officers of the larger metropolitan fire departments. The majority of these
respondents carried the title of fire chief. In most cases, these people have
participated in a wide variety of fire training classes and seminars, both at their
stations and at various training centers within the region. In fact, over 87% have
had some degree of supplemental training in their field. Fire personnel surveyed
represent a combined total of 1,760 years of experience, an average of 19.8 years

each.

The group of respondents categorized as building code officials are similarly
diverse, ranging from the mayor of one small community to city recorders, city
engineers, and code officials although the most common job titles were building
inspector or building official. These individuals generally acknowledge a lesser
degree of specialized training (34% claim some form of outside training). Experi-
ence is apparently a more significant factor with this group, as many have come
from the construction trades. Building officials surveyed represent a combined total
of 604 years of experience, an average of 8.5 years each.
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SURVEY TOPICS

Figure 2 - Importance Ratings of Survey Topics



Burning basics (combustion fundamentals and creosote formation)
Wood heater types

Heat shields and floor protection

Installation requirements (clearances, flue connectors, etc.)
Chimneys

Fireplace inserts

Central wood burning furnaces

Operation of wood heaters

Cleaning of heaters and flues

From Figure 2, it can be seen that all topics were generally considered
important; however, the topics of heat shields and floor protection, installation
requirements, and chimneys were given the highest ratings by both fire and building
officials. This seems to support the commonly held opinion that most problems with
wood heaters result from improper installation rather than improper operation or
defects in the heaters themselves. Low ratings were given to central wood burning
furnaces primarily because their use is not widespread, although several individuals
commented that they expected to see more of these units in the future. Since
building officials are generally involved in inspection of new installations, they
understandably assigned less importance to the functional aspects such as burning
basics, cleaning, and heater operation. Fire officials rated each of these topics
much higher, as they are more likely to become involved when these areas are not

given proper attention.

Miscellaneous Observations

Much insight was gained from discussions with fire officials in the course of
the telephone survey. This group has gained valuable real-world experience in the
problems that can be caused by wood heating systems. The most common type of
call to which they were asked to respond was the chimney fire, and much concern in
this area was expressed. One fire chief suggested that a program for fire officials
should include training on how to fight chimney fires. Several respondents indicated
that they have observed problems with fireplace insert heaters, usually from
overheating of the fireplace chamber itself. This was generally felt to be a problem
with this type of heater and not from improper installation. Another suggestion was

to include case histories of actual fires and the causes.
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V. RECOMMENDATIONS FOR FUTURE TRAINING

As indicated previously, a tremendous demand exists for training programs for
both fire and building officials. Although the suggestion was often made that
homeowners would benefit from this type of training, it would not be practical to
attempt to reach such a vast audience. It is unlikely, too, that a significant
percentage of homeowners would be willing to invest the time and effort required
for a thorough training program. A comprehensive yet uncomplicated booklet, given
widespread distribution, would be more likely to satisfy the needs of the individual.
This type of publication should be made readily available to homeowners through

fire departments and building inspection departments.

General Recommendations

It is recommended that future training programs for fire and building officials
be no more than one day (eight hours) in length. This is felt to be the maximum
amount of time that these people could take out from their regular duties. Also
apparent was a general concern that the training sessions be held within a
reasonable distance of the respondent's home, usually within 50 to 60 miles, to
minimize travel time and expense. This would necessitate a larger number of
programs directed at smaller audiences. Supporting this conclusion is the general
impression obtained by the surveyors that a greater number of wood heater
installations and wood heat related fires have occurred in rural areas than in urban
areas. This is felt to be a result of better awareness of wood heater safety and
more stringent code requirements in urban areas, and the lesser availability of low

cost natural gas in rural areas.

A wide variety of training materials have been developed in recent years by
insurance companies, agricultural extension services, universities, fire prevention
organizations, private companies, and others. Many of these materials, including
brochures, slide/tape shows, and movies, might prove to be useful aids in future
training efforts. A number of sources were discovered in the course of the research
activity. It is recommended that a thorough review of the content of these
materials be completed before any future training programs are finalized. A list of

materials is included in Appendix C of this report.
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liabilities involved in making inspections of wood heater installations. Appendix D
gives a listing of all persons contacted during the survey, so that they may receive

notice of future training opportunities.
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Have you ever inspected any?

About how many?

Have you ever been to a class on wood heater installation safety?

Would you like to go to one?

Would a reference book be useful?

What are the codes enforced in your area?

What about:

NF PA (National Fire Protection Association)
SBCCI (Southern Building Codes Congress International)
Other

I'm going to list some topics and I'd appreciate it if you could tell me how valuable
they would be using a scale of one to five with five being very valuable and | being

not at all valuable.

Burning basics

Wood Stove types

Heat shields and floor protection

Installation requirements

Chimneys

Fireplace inserts




Furnaces

Operation of wood heaters

Cleaning

Other (specify)

General Comments:

Attitude of Respondent:



Appendix C

Bibliography of Reference Materials



North Carolina State University
Agricultural Extension Service
Extension Forest Resources
Box 5488
Raleigh, North Carolina 27650
919/737-3386
"Wood Stove Installation and Safety"(HE 214-2) - brochure
"Selecting a Woodstove™(HE 214-6) - brochure
"Woodstove Efficiency"(HE 214-7) - brochure
"Fireplaces and Fireplace Accessories (HE 214-14) - brochure
"Firewood - Measurement and Heat Content (HE 241-23) - brochure
"Wood as an Industrial Fuel"(AG 171) - brochure
North Carolina State University
Agricultural Extension Service
Visual Aids Film Library
Box 5037
Raleigh, North Carolina 27650
Available on loan to in-state residents for $2.00:
"Chain Saw Safety" - slide/tape/script - 20 minutes
"Helping Make It Safe" - slide/tape/script - 4 units - 1 hr./unit

Unit 1 - "Back to Basics" - Principles of wood burning and heat
transfer

Unit 2 - "Where There's Smoke" - Understanding creosote

Unit 3 - "This Way Out" - Chimneys and flue pipes

Unit 4 - "The Hot Stove League" - Wood heater installation
"Home Heating with Wood" - slide/tape/script - 25 minutes
"Home Heating with Wood" - 16 mm color film with sound - 23 minutes
"Pitfalls in Heating with Wood" - slide/tape - 20 minutes

"Wood, an Energy Source for Today" - slide/tape/script - 25 minutes












Appendix D

List of Survey Respondents









Paul Patterson
Senatobia 38668
601/562-5631

James Young
P. O. Box 352
Corinth 38834
601/286-2213

Jerry Long
New Albany
601/534-4711

Terry McDonald
P. O. Box 863
Oxford 38655
601/236-1310

Hugh Mann
Columbus
601/328-7521

Jim Bedford

601 W. Jefferson St.

Tupelo 38801
601/842-1112

John A. Chamblee
Jackson
601/354-6304

Virgil Pate
Fulton
601/862-9004

Buford Easter
Aberdeen
601/369-2011

Curdos Carnes
Pontotoc
601/489-7805

North Carolina

Alonzo Sludder
Rt. 2 Box 75A
Newland 28657
704/733-0112

Boyd Biggerstaff
Linville
704/733-2188

Tennessee

Henry Black
Morristown
615/581-0100

Roger Butler
Newport
615/623-8602

Clifford Freeman
279 Joule St.
Alcoa 37701
615/970-2555

David May
Cleveland
615/476-6713

Larry Whitely
Kingsport
615/245-2411

George Trimmer
Humbolt
901/784-2654

S. V. Nelson
Bristol
615/764-1021

Ralph Hamly
Johnson City
615/928-8171

Ralph McMahan
Oak Ridge
615/483-5671

Carmacle Scot
Lewisburg
615/359-4595

Winfred George
McMinnville
615/473-2122

Bobby Swann
Murfreesboro
615/893-1422

Robert Strope
Fayetteville
615/433-7829
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