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Jim Tour

Jim is a Project Engineer at MTDC
specializing in explosives and
incendiaries. Jim began working for
the Forest Service in 1970, spending
8 years as a technician at the Tech-
nology and Development Center in
San Dimas, CA. He received his
degree in mechanical engineering
at California Polytechnic Institute
Pomona, and came to MTDC shortly
afterward. He has helped develop
the Premo MK III aerial ignition
device and has helped redesign the
helitorch.

Jim Tour tests flare launchers to determine their suitability for ground ignition.

Explosives
Technology

The Explosives Technology Project
provides continuing technical
support to the wildland firefighting
community. MTDC participates in
national and regional explosives
workshops, and serves as technical
liaison with the Society of Explo-
sives Engineers, the Institute of
Makers of Explosives, the Bureau
of Mines, and other government
agencies. The Explosives Technol-
ogy Project oversees and updates
the Forest Service’s Fireline Explo-
sives Qualified Products list and
has helped implement the adoption
of a wireless blasting device.

Ground Ignition
Systems

The Ground Ignition Systems
Project evaluates devices such as
flare pistols and fusee launchers
to determine their potential for
use in prescribed burning and in
backfiring on wildfires. Each
device is judged on its suitability,
safety, and cost effectiveness.
MTDC has helped produce a
Ground Ignition Systems Guide
addressing the characteristics of
the various approved devices.
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The Center is developing ways to use all-terrain vehicles more effectively in wildland fire applications.

All-Terrain Vehicle
Use in Firefighting
The use of all-terrain vehicles
(ATV’s) on the fireline has
increased dramatically, raising
many questions regarding their
safe, efficient use. The ATV project

is testing and evaluating ATV’s
under conditions common to wild-
land fire: rough terrain, narrow
trails and firelines, limited visibility
due to smoke and dust, and any
other factors that affect the safe
operation of ATV’s. In addition,
ATV’s are being used with pre-

scribed fire, performing tasks like
transporting fuel or personnel, or
as a mobile platform for ignition
devices like the fusee launcher.
Standards for safe operation of
ATV’s for prescribed fire will be
developed with the help of infor-
mation learned by this project.d
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Keith Windell

Keith is Project Leader for several
fire and residues projects. He has a
bachelor of science degree in
mechanical engineering from Mon-
tana State University, as well as an
extensive firefighting background.
He has worked for the California
Department of Forestry, Bureau of
Land Management, and the Forest
Service. Positions he has held in-
clude engine crewperson, helitack
crewmember and foreman, hotshot
crewmember, and smokejumper.

Helicopter Rappelling
Accessories

As helicopter rappelling programs
grow throughout the wildfire
community, standards need to be
set. The Interagency Helicopter
Screening and Evaluation Board,
still in its formative stage, will set
these standards. The Helicopter
Rappelling Accessories Project
will provide engineering support
for the Board’s activities. Tasks will
include the design, fabrication,
and evaluation of helicopter
rappel attachment points and
related accessories. In addition,
all engineered attachment points
will be approved by the Federal
Aviation Administration.

Understory Biomass
Reduction

Fire suppression efforts over the
past 80 years have significantly
changed the character of ponder-
osa pine stands throughout the
West. A method must be found
to reduce the biomass without
dramatically increasing ground
fuels. This would allow fire to be
reintroduced to the ecosystem
under more manageable condi-
tions. This project is in its infancy,
so initial actions will include
defining the problem in greater
detail, viewing possible solutions,
searching the literature and the
open market to determine if solu-
tions already exist that can be
modified to fit our needs, and
forming an action plan to address
this project.

Testing rappel anchor plates for several models of helicopters.

Applying stress to the anchor plate for a
Bell 206-L3 helicopter.

d



13

Part 2 of 2

Ted Putnam’s work with fire
shelters has led to many improve-
ments in their design and in
training firefighters in their use.

Ted Putnam

Ted Putnam is a fire and safety
equipment specialist at MTDC. Ted
began  working for the Forest Service
in 1963, spending several years on
District fire crews and 11 years as a
Northern Region smokejumper
before joining the Center in 1976.
He holds a Ph.D. in experimental
psychology from the University of
Montana and is a member of the
National Fire Protection Association
standards-setting committees for
protective clothing and equipment.
In addition to the projects he heads
for the Fire and Aviation Program,
Ted is Project Leader for Forest
Service and National Park Service
uniforms, ensuring that manufac-
turers meet construction and sizing
specifications, and materials re-
quirements.

Human interaction is critical to firefighter safety.

Protective Clothing

The protective clothing project
considers special needs for sizing
or environmental factors like
climate, and reviews feedback
from the field regarding the
clothing’s general comfort and
utility. A field questionnaire is
currently being developed to eval-
uate prototype Nomex fire pants
patterned after the military-style
BDU’s (Battle Dress, Utilities).
These pants were field tested by
some crews during 1996. When
the survey is completed and field
test results are compiled, the
Nomex protective clothing with
the fit and features most desired
by firefighters will be established
as a new contract specification.

Human Factors
Workshop
Ted Putnam’s background in
psychology, coupled with his
extensive fire experience, gives
him a unique perspective (and
more than a passing interest) in
the human factors affecting
decisionmaking processes in
risky, stressful situations on the
fireline. His interest in this
subject led him to organize a
workshop that brought together
experts in the fields of
psychology, sociology,
organizations, fire safety, and
wildland firefighting. A paper
was written and published by
MTDC outlining the workshop’s
findings and recommendations.



14

Part 2 of 2

Firefighting equipment found after an entrapment is
carefully examined.

MTDC developed fireproof boxes to protect video cameras used when
recording the effects of fire during vehicle entrapments.

Bret Butler, Intermountain Fire Sciences Lab, helped prepare instrumentation for
data collection equipment during the simulated vehicle entrapments.

Fire Shelters
and Entrapment
Investigations

The fire shelter is a proven life-
saver. However, it is necessary to
continually monitor the perform-
ance of fire shelters in the field and
keep abreast of new technologies
and materials. Ted Putnam is part
of a team that responds to fire shel-
ter deployments and entrapments
nationally, collecting physical
evidence for later analysis to
determine whether the personal
protective equipment in general—
and the fire shelter in particular—
perform as designed.d
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Mark Wiggins, Jim Kautz, and Bob Beckley produce the Center’s photography and videos.

The Audio/Visual Support Unit
works very closely with the Project
Leaders and technicians who per-
form experiments in the field and
develop equipment at MTDC.
Reports may explain results, but
pictures, slides, and video enhance
the message. Whether the Audio/
Visual Support Unit is shooting
still photographs in the studio or
field, or filming smokejumper exits
on actual fire jumps with high-
speed, state-of-the-art camera
equipment, the unit’s staff is up to
the challenge. When special tasks
present themselves, they use imag-
ination to solve problems. For
instance, the vehicle entrapment
study called for video cameras to
be set up in several locations
around the site, which would then
be burned over. Fireproof boxes
with special glass windows and a
cooling system were needed—
something not found on the shelf
at the local photo shop. Unable
to purchase the boxes, the Audio/

Visual Support Unit worked with
MTDC’s fabrication shop and
constructed the necessary items.
Fire videos produced by MTDC’s
Audio/Visual support unit include:
Your Fire Shelter, Wenatchee
Heights Entrapment, Smokejumper
Pilot, and Smokejumper Spotter.

Jim Kautz is a videographer and
photographer at MTDC. He began
his career with the Forest Service
as a firefighter on the Sula Ranger
District, Bitterroot National Forest,
and was a Northern Region smoke-
jumper for 2 years. He holds a
degree in film and television from
Montana State University, and is
responsible for photographic doc-
umentation of MTDC’s wildland
fire entrapment investigation team.

Mark Wiggins is an audio/visual
production specialist at MTDC.

He began his Forest Service career
by spending several summers on
lookout towers in the Northern
Region. Mark has been in the fore-
front of the use of infrared imagery
on fires in the Northern Region.
His involvement with infrared
since the mid-1970’s includes
stints as an instructor, interpreter,
and regional and national coordi-
nator. He has worked at MTDC
for the past 3 years.

Bob Beckley is a photographer at
MTDC. He has worked on nearly
every type of fire crew during his
more than 20 years working in or
around fire suppression. He has
worked on engine crews and heli-
tack crews and spent several years
smokejumping. He has worked
with fire information units and
been dispatched to photograph
fires on numerous occasions.
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Audio/Visual
Support

d
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Publications

Sara Lustgraaf, Bert Lindler, and Ted Cote produce MTDC’s technical reports.

and videos. Each year the Publi-
cations Unit prepares about 50
reports and Tech Tips that are
widely distributed within the
Forest Service.

Bert Lindler has been the editor
at MTDC for the past 2 years.
After receiving a master’s degree
in science writing from the Univer-
sity of Missouri, Bert worked for a
year as a writer and editor at the
Forest Service’s Intermountain Fire
Sciences Laboratory in Missoula,
MT. That experience helped him
during the 15 years that he covered
natural resource issues—including
wildland fires and prescribed
fires—for the Great Falls Tribune
in Great Falls, MT. He rejoined the
Forest Service in 1992, working
as an editor for the Intermountain
Research Station in Ogden, UT.

Ted Cote is a visual information
specialist at MTDC. He began his
Forest Service career as an engi-

The Publication Unit’s experience
in designing and producing printed
documents pays off in attractive,
useful publications for firefighters
and fire managers. The unit’s
experience extends from the days
when the publications were pasted
up by hand to today’s computer-
ized desktop publishing and elec-
tronic publishing over computer
networks. Sophisticated computers
with the latest graphics software
allow the unit to manipulate
photographs and drawings. Top-
quality printers, a color plotter,
scanners, and a film recorder
allow the unit to prepare every-
thing from book-length reports to
brochures, poster displays, and
slides for presentations.

An editor and two visual informa-
tion specialists work with the
Center’s Project Leaders to create
documents for publication.
Another Center employee oversees
distribution of Center publications

neering draftsman at MTDC in the
mid-1970’s. He went back to
college in the early 1980’s and
earned a bachelor’s degree in art
(he also has an associate’s degree
in applied science).

Ted has worked in desktop pub-
lishing since the mid-1980’s and
has considerable experience in
layout and graphics programs such
as Pagemaker, Illustrator, and
Photoshop.

Sara Lustgraaf is a visual infor-
mation specialist at MTDC. She
began her Forest Service career
in 1969 at the Northern Region’s
Cartography and Graphics Unit.

She came to work at MTDC in
1994, where she has been design-
ing Center reports using desktop
publishing software. She also
produces brochures, flipchart
presentations, graphs, and other
materials.d
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Fabrication Shop

Windy Hayden, Mike Huey, and Neal Maier produce prototypes at MTDC’s Fabrication Shop.

Working with Project Engineers,
the Fabrication Shop staff produces
prototype items designed to meet
the special demands of the Fire
and Aviation Management Pro-
gram. The Shop recently built
prototypes of rappel anchor plates
for helicopters, and storage bins
that double as spotter seats in
smokejumper aircraft. In addition,
the Fabrication Shop houses
several specialty vehicles that the
Fire Program uses on occasion,
such as a semitruck and trailer,
ATV, forklift, and 1-ton truck. The
Shop’s facilities include comput-
erized milling machines, metal
lathes, welding equipment, and
other specialized equipment.

Neal Maier has been MTDC’s
shop supervisor since 1997. He
began working at the Fabrication
Shop in 1976 as a mechanical
engineering technician. His Forest
Service career started in 1966 in
cartography for the Northern
Regional Office at Fort Missoula.
He later worked in the printing
shop at Fort Missoula, and the

duplicating shop in the Regional
Office, where he was supervisor.
He was Office Services Supervisor
in the Regional Office before
coming to MTDC.

Mike Huey received an A.S.
degree in ship construction from
Long Beach City College in 1975.
He worked as a weapons machin-
ist in the Long Beach Naval Ship-
yard from 1971 until 1977. He has
served as an engineering techni-
cian at the MTDC machine shop
since 1980.

Windy Hayden has worked as a
mechanical engineering techni-
cian in the Fabrication Shop since
1979, when he left his own
machine shop in Hamilton, MT,
to join the Forest Service. He has
worked as a machinist, heavy
equipment operator, and an elec-
trical lineman during his career
with firms such as Boeing in
Seattle, the Cummings and Roberts
Mining Company in Darby, MT,
and the Montana Power Company
in Hamilton, MT.d
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The Fire and Aviation Program
depends on the help it receives
from individuals detailed into
MTDC during the winter months.
They come from Districts, smoke-
jumper units, the Fire Sciences

Detailers
Laboratory—wherever field exper-
tise can be found. MTDC provides
the opportunity for the detailers
to see another side of the business
of suppressing wildfire, and at
the same time the Center profits
from the experiences of folks with
hands-on experience. This con-
nection to the field is fundamental
to the Fire and Aviation Manage-
ment Program. These detailers
help the Program remain current,
and focused on real problems in
the firefighting community.

The people who come to MTDC
on detail perform many technical
tasks for Project Leaders and
accomplish a great deal of the
legwork required to get a project
up and running. Detailers may
write Tech Tips produced by the
Center, or use their familiarity with

d

instruments such as computerized
data loggers, or their experience
in rappelling or paracargo opera-
tions during field tests. Some
technicians construct prototype
models of wildland fire equip-
ment—like the fire shelter or field
pack. They use industrial sewing
machines and the latest in fabrics
and components when doing so.

One project that detailers are
working on will determine the
suitability of electronic psychrom-
eters in wildland fire environments.
A product search will be made,
and several models will be tested
for accuracy, durability, and cost.

Another project involves design
of a face and neck shroud for
firefighters.
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These documents and videos are
currently available:

— Documents —

• Wildland Fire Entrapment/
Fatality Initial Report Form

• 5-Gallon Backpack Drinking
Water Bag

• 5-Gallon Backpack Suppression
Water Bag

• Dangerous Techniques for Fire
Shelter Training

• New Standards for Wildland
Firefighting Protective Clothing
and Equipment

• Flail Trencher Progress Report

• Water Bag System

• 55-Gallon Drinking Water Bag

• 55-Gallon Suppression Water
Bag

• Ground Ignition Systems Guide:
An Equipment Guide for Pre-
scribed and Wild Fires

Fire and Aviation
Documents and
Videos

• Lessons Learned: The Use of
Personal Protective Equipment
on Wildland Fire Entrapments
in 1993

• GPS Use in Wildland Fire
Management

• Face/Neck Shroud

• Carbohydrate/Electrolyte
Replacement Beverages

• Fusee Launcher

• Handling Bio-Hazard Material

• Static Bonding and Grounding
When Handling Flammable
and Combustible Fuels

• Maintaining and Inspecting
Your Hardhat

• Making a Crew—Part I: Putting
a Crew Together

• Making a Crew—Part II:
Keeping a Crew Together

• Handtool Sharpening Gauge

• Surviving Fire Entrapments:
Comparing Conditions Inside
Vehicles and Fire Shelters

• HR-1 Helicopter Rappel
Harness

• The FS-14—An Improved
Smokejumper Parachute
Canopy

• Health Hazards of Smoke:
Summer/Fall 1991

• Health Hazards of Smoke:
Fall 1992

• Health Hazards of Smoke:
Winter/Spring 1992

• Health Hazards of Smoke:
Spring 1993

• Health Hazards of Smoke:
Fall/Winter 1993

• Health Hazards of Smoke:
Spring 1994

• Health Hazards of Smoke:
Fall 1995

• Health Hazards of Smoke:
Spring 1996

— Videos —

• Fire Entrapment

• Smokejumper Pilot

• Smokejumper Spotter

• Wenatchee Heights Entrapment

• Your Fire Shelter
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The Forest Service, United States Department of Agriculture, has
developed this information for the guidance of its employees, its
contractors, and its cooperating Federal and State agencies, and
is not responsible for the interpretation or use of this information
by anyone except its own employees. The use of trade, firm, or
corporation names in this publication is for the information and
convenience of the reader, and does not constitute an

endorsement by the Department of any product or service to the
exclusion of others that may be suitable. 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 communi-

cation of program information (braille, large print, audiotape,
etc.) should contact USDA’s TARGET Center at (202) 720-2600
(voice or TDD). To file a complaint, write the Secretary of
Agriculture, U.S. Department of Agriculture, Washington, D.C.
20250, or call 1-800-245-6340 (voice) or (202) 720-1127
(TDD). USDA is an equal employment opportunity employer.

Single copies of documents and
videos may be ordered from:

USDA Forest Service, MTDC
Building 1, Fort Missoula
Missoula, MT 59804-7294

Phone: (406) 329-3900
Fax: (406) 329-3719

End of Document


