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FOREWORD

This Guide contains standards and practices which have been found effective in preventing forest
fires caused by various types of industrial operations when conducted on forest, grass or watershed
lands. These standards and practices are based upon studies and the experience of fire agency and
operating company personnel. The standards are to be considered as minimums and the various
practices are offered as suggestions and examples of what has been tried and found successful in
various situations. As industrial equipment and techniques change, the standards may need to
change too. On-the-ground conditions may indicate the need for practices beyond the minimum
legal requirements and will indicate which practices are most applicable in a given situation.

It is expected that all personnel, who supervise or inspect industrial operations in forest, grass and
watershed areas, or who prescribe hazard reduction work or other fire prevention measures, will be
thoroughly familiar with the contents of this Guide. It is intended that it be given wide distribution at
the field level in both the fire agencies and the operating companies. Their personnel should use it,
refer to it regularly and observe the principles and practices included herein.

This Guide was developed as a cooperative undertaking by the United States Forest Service,
United States Bureau of Land Management, California Department of Forestry and Fire Protection,
and many operating and equipment supply companies in California.

This Guide could not have been possible without the assistance of the following individuals
or companies:

* All of the personnel from the public fire agencies and those from the industry and supply
companies who spent so much time initially developing the Industrial Operations Fire
Prevention Field Guide of 1980

» Dan Nichols, California Department of Forestry and Fire Protection

» Sue McCourt, United States Forest Service, Plumas National Forest

* Rich Olsen, United States Forest Service, Plumas National Forest

» Pete Norkeveck, Oregon Department of Forestry

« Jerry Quigley, Northern California Fire Association

* AFEX Fire Suppression Systems

» Jeannie Smith, California Department of Forestry and Fire Protection, Office of the State
Fire Marshal, Fire Engineering (without Jeannie’s support and abilities, this guide could
not have been accomplished)

» Doug Wamack, Webstunts ‘n Stuff, Inc.

Respectfully submitted by:

Paul Bertagna, Battalion Chief
Shasta-Trinity Ranger Unit
California Department of Forestry and Fire Protection
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INTRODUCTION

Industrial operations on the wildlands have been an integral part of the economic growth of this
country since its inception. Over the years, many new methods of mechanical operations have
evolved that require technology to devise more modern equipment. Timber harvesting, dam and
highway construction, housing development, and agricultural land development have benefited from
these advances with sometimes larger and more efficient systems.

Historically, these activities have not resulted in an unusual number of wildfires compared to other
causes. However, several large fires were caused by sparks from grader blades, tractor grozers on rocks,
and faulty exhaust systems on internal combustion engines. This has led to aggressive fire prevention
programs by fire protection agencies and industry in order to reduce fire losses and save money. The
beneficial results from this effort can be easily and quickly negated by a careless act of negligence.
Knowledge and conscience practice of fire safe activities are necessary to avoid future disasters.

Many aspects of machine use may start vegetation fires which include: exhaust sparks, hot
exhaust manifolds and pipes, fuel leaks, overheating, track and blade sparks, short circuits, brakes,
belts and pulleys, accumulated debris, and broken hydraulic lines spilling on hot engine parts.

Burning of vegetation for land management practices is commonly used for fire hazard reduction,
planting site preparation, and land clearing in regards to construction. Unless conducted under
properly prescribed and controlled conditions, such burning can escape and become a wildfire. An
escape is more likely to occur in the spring when windy weather quickly dries wildland fuels and
causes fire escapes on unattended projects. If well done, prescribed fire can produce the desired land
management purpose and greatly reduce the likelihood of severe wildfires.

Controlled fire and the use of internal combustion engines are two of our most useful tools.
However, uncontrolled fires are always dangerous. This guide is an attempt to make the available
tools as safe as possible while guarding against wildfire.
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1. OBJECTIVES AND RESPONSIBILITIES

The basic objective of the agencies and companies involved in the publication and distribution of
this Guide is to prevent loss of life, property and natural resources and the disruption of operations
as a result of wildfires.

1.1 Cooperation

It is generally agreed that the most effective means of attaining the above objective is a cooperative
approach. The ways in which cooperation can be implemented can include, but certainly are not limited
to, joint training sessions, joint inspections, notification of critical fire weather, supplemental fire
detection, coordinated communications, and the sharing of research and other information.

No fire protection agency can afford, at taxpayer expense, to maintain the large force of personnel and
equipment required to prevent or suppress all fires all the time before they can do serious damage. It is,
therefore, necessary for operating companies to assume the impact created by their activities. In addition,
operating companies are liable for damages resulting from fires caused by them.

Joint inspections can be difficult to arrange and are not always feasible. However, they provide
excellent on-the-job training while promoting mutual trust and understanding. Typically, information
and discovery are made available through the filing of reports and other forms of written
communications. It is easier to discuss and explain a situation or condition on site.

1.2 Fire Danger

The wildland fire agencies, in cooperation with the National Weather Service, have a system for
keeping themselves informed of fire weather conditions, which includes critical or “Red Flag”
conditions. This information is computed over a wide area and available upon request. Operators
who manage and operate their own stations often require more specific and localized information.
These stations can profit from their combined information. Managers of other types of industrial
operations can make arrangements to obtain useful weather information from either or both of these
sources, in addition to the World Wide Web.

1.3 Responsibilities for Compliance

Operating companies have both legal and management responsibilities for fire safety inspections
of their operating areas and mechanical equipment. Fire protection agencies are responsible for
assuring that the companies are in compliance with the law. The reasons for and purposes of their
inspections differ. Although joint inspections are desirable and helpful, often they are not practical.
Agency personnel are also responsible for other types of fire prevention activities. This precludes
their spending as much time on industrial compliance inspections as might be desired.

1.4 Operating Company

The operating companies are responsible for the fire safety of their operations and for compliance
with the forest and fire laws. They must determine what work needs to be done in order to comply
with laws, regulations and contract requirements, to prevent fires and to ensure safe and efficient
progress of their operation. They also need to know whether or not the work has been accomplished
and to what standards. They cannot rely on fire agency inspectors for this information.
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1.5 Protection Agency

The protection agencies’ inspection responsibilities are primarily regulatory. They are expected to
make fire prevention inspections of operating areas as often as their other duties reasonably allow to
ensure that operating companies are complying with laws, regulations and contract provisions. The
protection agency should always notify the company in writing of its findings. This also applies
when the inspection has been conducted jointly with a company representative. The protection
agency should take appropriate enforcement action when warranted by the findings.

However, the company should not treat these notifications as work lists. The company should not
assume that remarks of “no violations observed” contained in agency reports nor the lack of
inspection of some areas or equipment mean that there are, in fact, no violations. Agency
inspections or investigations will also be made to determine the causes of fires that do occur.

1.6 Correction of Violations

Correction of violations and the maintenance of effective risk and hazard reduction measures are
the responsibilities of the operating companies. They should not wait for agency inspectors to point
them out. Ignorance of the law or commonly accepted fire-safe practices is not a valid excuse. The
companies have an obligation to make their employees and contractors aware of requirements and
then to police themselves. Company employees of any level or specialty should never pass over an
obvious violation or any other problem merely because it is not on their assigned work list. Fire
agency personnel must never ignore observed violations. They should report broken or damaged
equipment and ineffective or unsafe fire prevention practices to the company so they may be
corrected promptly.

1.7 Law Enforcement

Fire protection agencies are charged with the responsibility of enforcing certain fire prevention
laws. Wildland protection agencies may initiate administrative, civil, criminal or injunctive actions to
secure compliance with laws and ordinances. It is the policy of all these agencies not to take
indiscriminate and arbitrary law enforcement action. However, when violations are present, and can
be supported by evidence, failure to take action represents a dereliction of duty. Under such
circumstances some form of legal action is probable.

1.8 Legal Actions

Inspections or fire-cause investigations may lead to any one, or a combination of, four basic types
of legal action. Since these actions are sometimes misunderstood and confused with each other by
both agency and company personnel, each will be briefly described as follows:

Administrative

Administrative action is not a legal action in the sense that a court is involved. It is, however, a formal
notification of violation of a law or regulation and a notice to correct the violation, usually within a
specified time. It becomes a matter of record and may serve as the basis for more stringent action later.
The administrative action, in addition to being a legal notice, becomes a documented history.

Administrative action is initiated by the protection agency and addressed to the operating
company. It may take any number of forms. The red tag for internal combustion engines is affixed to
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the machine itself and is both a notice of violation and an order to shut down the engine. The engine
is not to be placed back into service until the violation is corrected. It is important for all involved to
understand that the Inspection Report (LE-38 or R5-5100-208} & citdion. It is a notification

requiring immediate attention/correction.

Administrative action may also come in the form of a letter, memo, telegram, etc., from the
inspector or supervisor. Letters of demand for damages or costs of suppression fall in this category,
as do actions to suspend or revoke licenses and permits.

Civil
This is a filing, with a court of appropriate jurisdiction, of a suit for damages or costs of fire
suppression or both. It is seldom filed unless a letter of demand has been ignored or denied.

Criminal

A citation or a complaint usually initiates criminal action. Most criminal actions coming from
violations of fire laws or regulations are misdemeanor actions. Such actions may name as the
defendant either the company or the employee who was found committing the act, or both. If the
company is named, the only penalty possible is a fine. If an employee is named, the penalty may be a
fine and/or a jail term.

Equity

An equity action is one seeking a court order requiring the defendant to refrain from doing some
specific act that is harmful to the plaintiff or to the public at large, or to do something to avoid such
damage. This is commonly known as an injunction.

1.9 Public-Private Meetings

Although public agencies and industrial operators are often in adversary roles in regard to
regulatory taxation and other matters, there is one field in which they have, or should have, a
community of interest and a common purpose. This is the field of fire protection. Though the goal
may be the same, the means of reaching said goal may not appear compatible. It has been found in
the railroad and timber industries that coordination and understanding can be gained by meeting once
or twice a year to discuss mutual problems, plans and results. This principle applies to all wildland
industries.

The most productive meetings are those including middle and upper level management personnel.
It should also include fire protection specialists from both public agencies and industrial operators in
a regional area. Since very large groups of people are seldom productive, the area involved should be
kept small enough to keep the meeting manageable.

A meeting involving only one company and one agency is often unable to resolve problems that may
be caused by an adjoining or nearby company or agency. As with attendance, the agenda should not be to
broad and unstructured. Specific problems should be addressed. Solutions need to be agreeable to all
involved. The best meetings seem to be relatively short ones (e.g., two or three hours).

Spring meetings are particularly appropriate for planning fire prevention activities and fire control
operations. Fall meetings are good for reporting results, planning fire prevention activities and
meeting budgeting deadlines.
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2. OPERATING AREAS

* USFS Timber Sale Contract Standard B Provision B7.3 Fire Control (Suppression
action required for fires in timber sale and/or adjacent to the timber sale)

Every industrial operation has an area on which its activities are conducted. Some of these areas,
such as mines, are in fixed locations for long periods of time. Others, such as logging and
construction, are mobile and transitory, remaining in one location for only a few weeks or months.

For some, such as petroleum and steam wells, the nature of the activity and of the fire problem
changes over time (drilling vs. pumping and servicing). In all cases, for fire prevention purposes, the
access routes between the scene of actual industrial operations and public roads are considered part
of the operating area.

Although operators may be adversely affected by fires starting outside their operating area, and
thus have considerable interest in preventing and suppressing such fires, they are legally liable only
for those starting in their operating area. Therefore, if they own, lease, or otherwise control a large
acreage but only operating on a portion thereof, it is to their advantage to make such fact a matter of
record. For private timber harvesting operations in California and on federal land, the map required
as part of the timber harvesting plan or the timber sale contract does this. For other types of
industrial operations it can be accomplished by filing a map and declaratory letter with the
appropriate fire protection agency. Some fires, such as “Act-of-God” (lightning), can be expected to
start either on or in the vicinity of any operating area. The operator has a responsibility, both legal
and moral, to anticipate and plan for these and to take necessary action when they occur.

Some general fire precautions apply equally to all types of industrial operating areas. These have
been thoroughly set forth in federal and state laws, regulations and contract requirements for the
timber harvesting industry. They are equally valid for mining, construction, or drilling operations.

2.1 Cleanliness

This is primarily a matter of recognizing and eliminating, or reducing to an acceptable level, fire
hazards. The easiest of these to ignite are partially decomposed (punky) wood, duff, dry grass and
loose or crumpled paper. Fire acceleration hazards which contribute most to the increased intensity
and spread of fires are: slash, snags, spilled petroleum products, and piles of any kind of flammables.

It is not feasible, nor usually necessary, to clean up all the easily ignitable hazards on the entire
operating area. They should, however, be removed from all high-risk areas. These areas include, but
are not restricted to: refueling areas; locations of stationary or portable engines; welding, cutting or
grinding operations; and personnel assembly areas where smoking and/or lunch or warming fires are
allowed. The width or radius of the clearing, in order to be effective, will vary with the nature and
size of the risk from 10 to 25 feet. Under certain special high-risk situations, 50 feet may be required.
Where such clearances beyond 25 feet are needed, they must not only be initially made, but also
subsequently maintained.

2.2 Smoking
» 36CFR 8261.52d (USFS fire restrictions pertaining to smoking on National Forests
in California)
* H&SC 813001 (Discarding lighted smoking material)

6 July 29, 1999



Industrial Operations Fire Prevention Field Guide

* Title 14CCR 8918.4 (Smoking and matches requirements)
« Local Ordinances (Local restrictions pertaining to smoking)

Every industrial operator nst adopt and enforce rules relating to smoking for his/her operating
area. Most effective, of course, are the complete prohibitions already in effect in some companies.
Other measures include: prohibition at certain times, usually based on fire danger rating; prohibition
except in certain designated areas; requirement of the smoker to find or make an area cleared of all
flammable material; etc. Prohibition of smoking, except in designated areas which can be made and
maintained safe for this purpose, is the course recommended for those companies which do not
desire totally prohibiting smoking. Minimum smoking should not be allowed except in an area
cleared to mineral soil, or other nonflammable base, with a minimum diameter of three feet.

It is illegal to discard any tobacco products or matches from a moving vehicle. On public roads,
state and federal fire and police officers enforce this law. On private roads and operating areas,
company rules and supervisors should enforce compliance. During critical fire periods smoking can
be confined to an enclosed vehicle or designated area.

Photograph 2-1.
Smoker in a Properly Cleared Area

2.3 Lunch and Warming Fires
* PRC 84432 (Neglecting a campfire)
* PRC 84425 (Violation of a campfire permit)
* PRC 84433 (Campfire permit required)
* PRC 84434 (Escape of a campfire)
* Title 14CCR 8918.5 (Lunch and warming fire requirements)
» 36CFR 8261.5f (Campfire clearances required on National Forest land)
» 36CFR §261.52 (Campfire permits required and fire restrictions on National Forest land)
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Clearance requirements for lunch and warming fires (campfires) in an industrial operation are
more restrictive than they are in a recreational setting. Unless built, maintained, and extinguished
properly, they are as dangerous in one location as another. Some might assume that workers on
industrial operations would be better trained, more careful, and more closely supervised in their use
of fire than campers and other wildland visitors. The most common reason for escapes is the
violation of one or more of the well-known and long-recognized safety rules for such fires. Rarely is
the unpredictable, such as a gust of wind, responsible for an escape.

Lunch or warming fires should never be built without first providing a clearing to bare mineral
soil, or other nonflammable base, for a minimum distance of 10 feet in all directions from the
expected perimeter of the fire. The fire should not be permitted to become any larger than actually
needed to cook or provide warmth. The fire should never be left unattended. Firefighting tools,
especially a long-handled, round-point shovel, should be readily available in the immediate vicinity
at all times while the fire is burning or glowing. Extinguishing of the fire must be thorough and
complete. Preferably this is accomplished with water, and checked by ungloved hand. One person,
ideally a foreman or other supervisor, should be made responsible and held accountable for the safety
of the fire. A fire patrol person, or other specifically assigned individual, should check all such fire
sites not less than one hour nor more than two hours after the fire is terminated.

=

Photeraph 2-2.
Proper Clearance for a Lunch or Warming Fire
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3. FIRE PLANS
« Title 14CCR 8918 (Fire protection plan is required on logging operations)
« Title 14CCR 8918.1 (Fire protection plan filing procedures)
* Title 14CCR 8918.2 (Fire plan contents)

A fire plan is a document prepared by an industrial operator, a copy of which is filed with the
responsible fire protection agency. The plan sets forth the manpower and equipment that can be used for
fighting fire, the person to be contacted and means of contact, the location and extent of the operating area
and other pertinent data. Timber operators in California, on both federal and private land, and contractors
to the California Department of Transportation and the U.S. Forest Service are required to file fire plans.
All other industrial operators should file them for reasons of safety and liability.

Each operating company should prepare its own fire plan after consultation with the local fire
protection agency. In this way, the resulting plan becomes a useful tool for the operator and the
agency. A fire plan is most useful in achieving its purpose when it includes the personal commitment
to fire safety of the owner or general manager of the operation.

3.1 Agency Input at Enviornmental Impact Report

Most large construction projects, such as gas pipeline, power line, or telephone line construction
require an Environmental Impact Report (EIR) prior to the project inception. The fire agencies can set
broad guidelines which may be needed to mitigate fires. These guidelines may go beyond what the
law requires. Items which may be included in an EIR are:

1. Requirement of a water tender during extensive welding/cutting operations.

2. Requirement of a fire watch during hazardous operations and after the work has ceased
for the day.

3. Requirement of the construction company to provide the funding for an inspector from
the fire agency.

4. Equipment which provides company employees and fire agencies the ability to
communicate with one another.

5. Restriction of work during “Red Flag” conditions.

After the EIR, meetings may occur with the construction company and fire agency to further
discuss issues. Ultimately the construction company must include the precautions necessary in the
final Fire Plan.

3.2 Outline of a Typical Fire Plan

The various items which should be included in a fire plan are discussed in this chapter. In addition,
certain matters related to fire protection, but not usually specifically set forth in the fire plan, are
covered at the end of the chapter.

I. Scope or Purpose
II. Responsibilities
A. Operator
This should include requirements of the operator that will be taken in the event of a fire on the
operation site.

Also included here are the persons who are responsible for the operation and key contact
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individuals who may act as Incident Commanders until the fire agency personnel arrive.
B. Protection Agency

This should include who the representative fire agency is and what type of fire response can
be expected to any given fire or emergency incident.

Tools and Equipment

A. Tools
* PRC 84427 (Tools required for welding/cutting/grinding)
* PRC 84428 (Fire tools required on industrial operation)
* PRC 84429 (Fireboxes required at camp or local headquarters for industrial operations)
* PRC 84431 (Gasoline powersaw and powertool, tool requirements)
« Title 14CCR 8918.10 (Cable block requirements)
California State law requires certain tools, reserved for firefighting purposes only, at certain
locations. These should be considered as legamums. Many logging and construction
contracts require more. Some operators, for their own self-protection, may provide additional
tools. Special requirements are contained in various rules and regulations. Below is a
composite listing of locations and tools recommended or required at those locations. Local
laws and rules should be noted and observed.

Location Required Tool(s)
Motor, torch, grinder, etc. Shovel and 5-gallon backpack pump.
Log landing, construction field office or service | Fire toolbox with enough tools to equip each
area, mine headquarters, etc. employee, plus chain saw and tractor headlights.
Motor vehicle, tractor, skidder, scraper, etc. Shovel, axe, 4BC fire extinguisher or larger.

Portable power tools (including chain saw, Shovel and approved fire extinguisher.

tamper etc.)

Shovel and 5-gallon backpack pump or 4A fire
Cable block extinguisher.
Yarder, loader, crane, service truck, etc. 4 ABC fire extinguisher or larger
Helicopter refueling area. 20 ABC fire extinguisher or larger
Choker setter. Shovel.
USES ONLY - Mechanized- harvesting USES ONLY - At least two 10 Ib. 4A/60 B:C
equipment with hydraulic systems powered by | fire extinguishers or equivalent. Concentrations
internal combustion engines (chipper, of wood dust shall be removed daily from

feller/buncher, harvester, forwarder, etc.), except | equipmern.
tractors and skidders.

10
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Photograph 3-1.
Backpack Pump and Toolbox
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Photograph 3-2.
4ABC Fire Extinguisher

The fire plan should set forth the number and types of firefighting tools provided, their locations,
and the person designated as responsible for ensuring their presence and operating condition.

. Equipment

All equipment under the operator’s control, which is either specifically designed for or
capable of being adapted to fighting wildland fires, should be listed in the fire plan. The
specifically designed equipment (e.g., fire trucks, water trailers with pumps and hose) is
obvious.

The adaptable equipment may not be obvious. Bulldozers and chain saws can be used on

most wildland fire. Road-watering tank trucks are not as useful unless equipped with pumps
and hose. In areas where trees, heavy slash and surface rocks are not too prevalent, and where
the terrain is not too steep, motor graders are excellent firefighting machines. These are but a
few examples. In preparing this section of the fire plan, an operator should exercise
resourcefulness and seek the advice of fire protection agency personnel.

12
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Photograph 3-3.
Company Fuel Truck

In addition to firefighting equipment, the fire plan should list support equipment. This
category would include, but not be restricted to: fueling and lubricating vehicles, transport
vehicles (e.g., low beds, buses, flat beds), communications links (e.g., radio-equipped
vehicles, portable radios, radio-telephones), portable electric generators, etc.

Photograph 3-4.
Fire Trailer
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All equipment listed should be designated as “with operator” or “without operator.” The location
and means of contacting as well as other pertinent and useful information should also be listed.

IV. General
A. Laws and Local Ordinances.
B. Permits for Burning, Welding, and Blasting.
C. Smoking and Fire Rules.
D. Storage and Parking Areas.
V. Emergency Measures
A. Curtailment of Activities.
Because of dispersion and loss of available staffing, it is seldom wise to completely shut down
industrial operations in the wildland during fire season.

On the other hand, it is foolhardy to continue normal operations when fuel and weather conditions
reach “very high” and “extreme” ranges. Therefore, the fire plan should set forth those high-risk
activities that will be curtailed or stopped entirely at various levels of fire danger. This is common
practice with large timber operators and public utilities. It should be incorporated into all industrial
operation fire plans. (See Appendix C)

Specific activities which should be considered for curtailment include: smoking, open fires,
welding and cutting, blasting, operating chain saws, use of feller/bunchers with saws, (or any
powered equipment) on or near any dead wood, and voluntary shutdowns, etc. Those that are
normally safe to continue are servicing of equipment, watering roads, loading trucks, etc.

There are several systems of determining when and where such curtailments should take place.
Some are based on adjective ratings (e.g., high, very high, or extreme), some on codes indicated
by numbers (e.g., activity level, burning index, fire load index, and drought index), and some on
special conditions (e.g., “Red Flag” conditions). Others are based on predicted conditions, existing
observed conditions, or both. In most cases, the information is obtained from the protection
agency. In others, the operator establishes the weather monitoring system.

The most technically correct system is the National Fire Danger Rating System—1978
(NFDRS—1978). It provides both current and predicted indexes of lightning-caused fire
occurrence, human-caused fire occurrence, burning (spread and energy release components)
and total fire suppression workload. It is based on weather, fuel and topography factors at the
site in question (or a nearby representative station), and observations and predictions of the
Fire Weather Forecasters of the National Weather Service. The system was developed through
computer correlation and analysis of the factors affecting the ignition and burning of actual
fires. Most wildland fire protection agencies have computer terminal access to this system.
Private operators can get the information from the agencies.
Regardless of which fire danger rating system is used, it should be specified in the fire plan
along with the types of operations to be regulated by it and the levels at which the regulations
will become effective.

B. Patrol Person.

C. Weather Station.

D. Company Action upon Report of Fire.
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VI. Detection and Alarm Systems
« Title 14CCR 8918.6 (Posting fire rules)
« Title 14CCR 8918.8 (Inspection for fire)

The fire plan should also set forth the method the operator and his/her employees will use to

detect and report wildfires originating on or near the operating area to the protection agency.

A system to be used for contacting the operator’s employees in case of emergency must also
be detailed in the plan.

Fire detection can be accomplished in any of several ways; therefore, the plan should incorporate
two or more methods. The same can be said for alarm or communication systems.

Certain laws, regulations and contract provisions require a person to watch for fires at
designated times and places (e.g., after daily logging operations or after blasting). Some of
the larger operations may require full-time employees for this purpose. Smaller operators are
often able to meet their legal and contract responsibilities by assigning employees hired
basically for other duties to this activity at the times and places required. This usually
requires either an offset work shift or the payment of overtime. In any event, during the time
any person is performing as a fire watch, he/she must not have any other assigned duties nor
be allowed to engage in any activity which may divert his/her attention.

People watching for fires are often alone at an operating area. For this reason it is important
that they are provided with effective and reliable means of communication. This is necessary
for fire reporting purposes as well as for personal safety. A person assigned to watch for fire
must be mobile. The best and most common way is to provide them with radio-equipped
vehicles reporting to a manned base station.

The fire-watcher should be made responsible not only for detecting and reporting fires but
also for taking initial suppression action on any fires they discover. Therefore, they should be
physically fit, equipped with firefighting tools and equipment, and fully trained in the

effective use of such tools and equipment.

It is good insurance to assign other personnel additional duties as auxiliary fire-watchers.
These people, who might be on the operating area outside of normal working hours (e.qg.,
equipment service personnel, security guards), however, will not be accepted as substitutes
for, or in lieu of, the fire-watchers required by law or contract.

Detection of fires can also be accomplished by fixed lookouts and aerial patrols. Both
systems are used by the protection agencies and by some large timber operators and timber
landowners. Both are adapted to broad area coverage, are rather expensive, and have blind
spots as well as certain times when they are not effective. Their best use, therefore, is as
supplemental or backup systems to on-the-ground fire-watchers. In most cases, their costs
are borne cooperatively by multiple adjoining or intermingled owners and operators.

Infrared scanners are used increase the effectiveness of aerial patrols. Originally developed
for military purposes, this equipment was adapted by public agencies for wildfire control and
detection purposes. Several timber operators and agency fire management officers are using
portable hand-held infrared detection equipment for slash burning surveillance to reduce the
cost of maintaining holding crews, mop up crews, and equipment. Such equipment is also
useful for detecting the presence of any other ignition source when smoke or darkness makes
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other means of detection difficult or ineffective. However, it will not work through
atmospheric moisture (i.e., fog or clouds). Several hand-held models are also now
commercially available.

The fire plan should set forth not only the communications system(s) that will be employed to
report fires but also will be used to alert or call in their employees in case of fire. This is
particularly important on logging and construction projects where many employees are operating
noisy equipment in isolated locations. It is seldom practical to equip all of them with portable or
mobile radios. Often they could not hear a radio unless wearing earphones. Yet both personal
safety and fire control effectiveness may dictate quick notification. Beepers with very high or very
low frequency sound or with distinctive light emissions might be effective. Radio-controlled horns
on cable log yarders are excellent for this purpose.

VII. Manpower
Wildland fire suppression is an extremely labor-intensive undertaking. A fire larger than a few
acres in size, particularly in heavily timbered areas, may require hundreds of men and women,
working for days, to suppress and mop up. Fire protection agencies cannot afford to keep the large
numbers of personnel needed to fight major fires on their payrolls. Firefighting crews are often
transported from across several states to suppress large fires. Therefore, the fire plan needs to list
the number of people locally available by various skills, day or night, weekends, etc. This allows
for quick response by the operator’s personnel to assist the fire protection agency until sufficient
help arrives to completely suppress and mop up the wildfire.

Photograph 3-5.
Firefighting Bulldozer

Except for persons who, by virtue of fire control training and experience, are designated as crew
leaders, it is usually unnecessary to list employees and subcontractors by name in the fire plan.
However, particularly in timber country, certain skills (e.g., timber fallers, bulldozer operators,
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pump operators) are more critical than laborers. The special skills involved are those related to
firefighting and not to the primary activity of the operation. For instance, operating a bulldozer to
fight fire is not the same as operating one to yard logs, build a road or excavatélotkisvih

mind, the number of personnel available should be listed by various skills.

Availability does not remain constant over time. A maximum number will normally be
available during regular working hours. Somewhat less can be expected to respond at night.
Even fewer will be available on weekends and holidays. Therefore, the fire plan should
indicate expected availability in, at least, the above categories. Several large timber operators
maintain rotating standby schedules, particularly for supervisory personnel, for weekends and
holidays.

Also, because of the extended duration of many wildland fires, the need for and availability
of relief personnel should be provided for in the fire plan. Bulldozer operators, for instance,
have been known to work on fire lines for 36 or more hours without relief. This endurance
displays a remarkable dedication but is, in fact, counterproductive. They not only lose much
of their effectiveness but also become high safety risks after approximately 12 hours. Thus,
the fire plan should provide at least two people for each position: one for immediate response
and one for relief on the next shift. This may not be necessary for laborers as their relief may
be transported in from a considerable distance. However, for the operators of machinery it is
quite important.

VIll.  Map
The map is an integral part of a complete fire plan. It should be of sufficiently large scale and
accurate enough to be of real use. Contours are not necessary but should normally be
provided. Main ridges and drainages should be indicated. U.S.G.S. quadrangle maps (7.5-
minute size) are usually good base maps. Property boundaries and operating area boundaries
should be shown. All roads, landings, equipment servicing areas, field offices and other
structures, and other significant manmade features should be indicated. Reasonable accuracy
of scale, distance, direction, etc., is important.
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Figure 3-6.
Typical Fire Plan Map
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4. INSPECTION AND SAFETY

Industrial operations of any kind in the wildland are potential sources of wildfire. As such, they
require inspection to ensure protection of the operator, the public, and neighboring property owners.
In addition to fire laws and regulations, such operations are governed by numerous safety rules. It is
important that personnel required to make fire prevention inspections comply with the safety rules.
Safety rules are designed to protect workers. It is often difficult to make inspections and at the same
time comply with all safety rules.

For their own welfare inspectors must not violate safety rules. They should always wear hard hats
and other appropriate personal protective equipment such as gloves, safety glasses or goggles, air
filter masks, or hearing protection when required. Always avoid slick-soled boots.

This chapter will discuss various types of inspection procedures, safety rules, reporting procedures,
legal actions that may result from inspections, and methods of identifying items inspected.

4.1 Inspection Responsibilities

Both the operating companies and the fire protection agencies make industrial operation fire
prevention inspections. The reasons for, and the timing of, these inspections may differ. There are
significant advantages for both parties when joint inspections are made.

4.2 Company Inspections

Operating companies hold exclusive responsibility for inspecting their operating areas and
equipment in compliance with all laws and regulations. They are also solely responsible for the
maintenance of uninterrupted production and avoidance of civil liability. When equipment owned by
one company is being operated by another under a lease or rental agreement, or when work is being
performed by a subcontractor, the ultimate responsibility and liability may be established in the
contract. In spite of this, the operating company is the one usually held responsible for compliance
with the law by the protection agency. It is the responsibility of the owner or management personnel
of each company to determine how, when, and by whom its inspections will be done.

There is no criteria regarding how often inspections should be made. This is because the sizes of
companies and the types of operations vary widely. Each company must determine its own
appropriate inspection schedules. Some company rules establish inspection schedules and procedure
either more frequent or more intensive than those required by federal or state laws and regulations. A
good inspection schedule is: a) daily by operation supervisors, and b) every 10 days by fire
prevention or safety specialists.

4.3 Fire Protection Agency Inspections

Law charges the fire protection agencies with the responsibility of protecting the public from the
loss of life, property and resources by fire. They are also charged with enforcing the forest and fire
laws. To accomplish these missions they inspect industrial operations in order to prevent wildland
fires. Public fire protection agencies have a duty to make known to operating companies those
violations and defects they observe during their inspections. Protection agency inspections do not,
however, relieve operating companies of the responsibility of making their own inspections.
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Fire agency inspections are generally of two types: a) routine, and b) fire emergency. Routine
inspections will usually be general surveys of operating areas and spot checks, or sampling, of
mechanical equipment. These may be original inspections or compliance checks following prior
notification of violations. The inspector should make every effort not to interfere with production.

Fire emergency inspections include point of origin and ignition source determination. It also
covers identification of the specific machine or person that provided the source of ignition. This is
not merely for the purpose of providing data for statistical reports and fixing liability. It also releases
non-offending manpower and equipment back into production as soon as possible and helps
determine effective fire prevention measures, including design changes if so indicated.

Most routine inspections can be adequately performed by visual inspection. Inspectors should be
equipped with such aids as Fire Prevention Field Guides, tape measures, notebooks, cameras, inspection
stickers, “Red Tags” as well as copies of applicable laws, regulations, contracts, and agreements.

Photograph 4-1.
Inspection Sticker
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me

Photograph 4-2.
Red Tag

The results of any fire agency inspection should be properly recorded. Each protection agency has
its own forms and procedures for this purpose. All violations should be recorded in the field
notebook and photographed. Inspections may be recorded on forms, memos, formal letters, etc.
Regardless of the format of the inspection report, a copy should be sent or given to the company.
Reports should be specific enough for the company to act upon them and for the courts to relate
them to complaints or other legal actions in the event such actions are filed. They are not, however,

to be used as work lists by the company.
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Protection agency personnel may have occasion to observe conditions on equipment or operating
areas other than violations of fire laws or regulations that may be dangerous. Also, a violation may
be observed that is outside the inspector’s jurisdiction. These conditions should be reported to the
company as soon as possible. If they have contributed to a fire, or are likely to, the conditions should
be recorded in writing and photographed.

4.4 Joint Inspection

Joint inspections are for the purpose of acquainting both fire protection agency and company
personnel with violations and other problems and conditions. They often result in mutual agreement
on methods of correcting problems. Joint inspections are not always possible due to time
commitments or because of company or agency policy. They are, however, encouraged to whatever
extent possible. The joint inspection provides an excellent opportunity for mutual understanding of
the problems facing both industry and the agency as well as training opportunities for both
participants.

Photograph 4-4.
Joint Inspection

Because of the safety hazards and security policies of many companies, inspections should be
joint and by appointment. In some cases, such a procedure can shut down a small company.
Notification of a forthcoming inspection should prevent any economic hardship to the company.

4.5 Mechanical Inspections

The source of ignition for most wildland fires caused by industrial activity is mechanical
equipment, such as exhaust systems. Several laws have been passed as a result of this fact. Howeve
other potential heat sources cause fires and should be included in a complete fire prevention
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mechanical inspection.

Under normal circumstances no fire prevention inspection of machinery should be made with the
engine running. Occasionally this will be impossible, in which case extreme caution must be
exercised to avoid contact with exhaust systems, fans, belts, exposed gears, etc. Also, if the machine
is mobile, the brakes should be set. Attachments such as blades and buckets must be lowered to the
ground. Blocking of wheels or tracks is an additional safety precaution.

4.6 Exhaust Systems
* PRC 84442 (Using equipment without a spark arrester)
* PRC 84442.5 (Spark Arrester notice to buyer or lessee or necessity of use)
» 36CFR 8261.52 (Spark Arrester required on National Forest land)

Exhaust systems start fires in two ways: a) an emission of carbon sparks, and b) direct contact
with flammable materials. Contact with flammable materials may happen in either of two ways: a) by
collection of flammables on manifolds and inside shields, or b) by parking where flammables touch,
or come in close proximity to, pipes and other components. Potential problems from sparks and
collection of flammables are detected by inspection of the machine itself. Problems from potential
contact will be revealed by inspection of the operating area as well as inspection of company rules
and regulations. These problems will be discussed later.

All internal combustion engines operating on forest, brush, or grass-covered lands are required to
be equipped with an effective spark arrester. Muffler-equipped trucks, buses, and passenger vehicles
(except motorcycles) are exempt, unless the system has been modified. However, if they are used
regularly and primarily off-road in such areas it is good fire-safe practice to equip them with spark
arresters in addition to mufflers. Turbochargers are normally accepted by fire protection agencies in
lieu of spark arreste® long as everything is in good working order and no exhaust gases (including
crankcase breathers) are put into the exhaust system downstream from the turbocharger. Not all
turbochargers prevent fuel sparks. Each turbo-charged exhaust system should be inspected as
thoroughly as normally aspirated exhaust systems that require spark arresters.

Spark arresters are of two types. By far the most common is the retention arrester. Depending on
make and model, this type of arrester will be fitted with a band covering ports or a plug through
which trapped carbon particles are removed. The inspector should remove the band, or plug, to
determine whether the arrester has been recently emptied and is functioning properly. Excessive
amounts of carbon (i.e., enough to fall out when the band, or plug, is removed with the engine shut
down) found inside constitute a violation. If the machine has been recently shut down, the inspector
should wear gloves to prevent burns.
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Photograph 4-5.
Retention Spark Arrester (Top)
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Photograph 4-6.
Retention Spark Arrester with Band Removed for Inspection

The other type is the attrition arrester. This arrester will have no clean-out arrangement which
makes it more difficult to inspect. The only sure way is to fit a screen of maximum legal-size mesh
(.023 inch) over its discharge and observe whether or not any carbon particles are trapped inside the
screen during a period of the engine’s test operation. Another way would be night observation during
normal operation of the machine to observe whether or not incandescent sparks are emitted.
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Photograph 4-7.
Retention Spark Arrester, Plug Type
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Photograph 4-8.
Attrition Spark Arrester (Screen Type)

Both types of arresters, as well as mufflers, should be checked, either visually or by a probe, to
learn if they have been altered internally and are no longer anything but a disguised straight pipe.
Spark arresters are manufactured in models designed to perform in either a vertical or horizontal
position only. The inspector should determine whether the arrester is installed improperly. An
improperly installed spark arrester will not function effectively.

—— T,

. |

Photograph 4-9.
Spark Arrester being Checked for Internal Burn Out or Modification
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The U. S. Forest Service publishes$Spark Arrester Guide” which lists approved spark arresters
by make and model together with the type of machine and position for which they are approved.
Every inspector, vendor, and owner should be familiar with this publication.

Photograph 4-10.
Spark Arrester Guide
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Figure 4-11.
Typical Page in Spark Arrester Guide

The most common place for flammables to collect on an exhaust system is the manifold. The
exhaust manifold can become a collection point on any internal combustion engine, gasoline or
diesel. Screening the engine compartment, reversing the fan or other design changes can often
alleviate the problem. However, it can seldom be completely eliminated. The inspector should
always check for accumulations at this point.
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Photograph 4-12.
Accumulated Flammables Around Exhaust

Catalytic converters have sometimes been considered responsible for markedly increasing the risk
of fire caused by the exhaust systems of gasoline-powered vehicles. Tests conducted by several
organizations, both public and private, as well as fire history before catalytic converters were
invented, all produce the same conclusion: catalytic converters themselves do not significantly
increase the fire starting potential of exhaust systems through direct contact. The temperature of the
exhaust pipe is already well above the ignition temperature of dry grass, leaves and needles. On the
other hand, the shields installed around many converters to keep them from contacting such
flammables often have the opposite effect (i.e., they collect the vegetation between the shield and the
converter where it may catch fire and drop out onto a receptive fuel bed). Inspectors should check for
such accumulations.
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Photograph 4-13.
Catalytic Converter with Shield

Catalytic converters and the tail pipes behind them can sometimes reach temperatures as high as
2000° F. This is the result of a malfunctioning engine (e.g., misfiring spark plug, dirty air cleaner)
allowing unburned fuel into the exhaust system. Under such conditions the fuel actually burns in the
converter instead of in the cylinders. This can cause catalytic converters to melt down increasing the
possibility of multiple fires. For this reason, the engines of vehicles equipped with catalytic
converters should be well maintained and tuned-up frequently. (See Appendix D)

4.7 Miscellaneous

Wildland industrial operation fires often start with a machine catching fire. The fire is then
transmitted to vegetative fuels. For this reason, the inspector should not only inspect the machine for
potential ignition sources but also for the presence of firefighting equipment. A suitable fire
extinguisher and appropriate hand tools, especially a shovel, are necessary.

The most common source of machine fires is the fuel system, including refueling procedures.
Although this statement applies to all internal combustion engine equipment, it is particularly true of
gasoline engines. This is because of the high volatility of gasoline, its low ignition temperature, and
the tendency of its fumes to travel in flammable concentrations. Agency inspectors should look for:

a) any obvious leaks, b) signs of wear, and c) vibration in fuel lines, especially the high pressure lines
from the pump to the injectors on diesel engines. These are minimal safet