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EXECUTIVE SUMMARY

In 1971, Congress directed the Forest Service to develop a system to
improve southern California fire services coordination on
multijurisdictional fires and other emergencies. This followed the
tragic 1970 fires, which
property, and natural reso
"Firefighting Resources of
Emergencies.'" State and
Service to design, develop

This report covers the ten-year span (1972-82) of the work that
followed. The report is structured to:

- Summarize the "Research Design Intent" of each of the Program's
major components and supporting technologies,

describe the development and implementation efforts on each
element, and,

- provide an analysis of progress and improvement that exists
todav, compared to 1970,

Funding history and the costs required to complete the Program are
included. These show:

- 1972-77: Federal research $4.7 million
Memher agencies support 1.0 million
- 1978-82: Federal development 7.8 million
Member agencies support 9.0 million

- future: Program completion 8.1 million

During the ten vears, t economic st ies were conducted. Both showed
the potential for the ¢ pleted progr to save at least 10% annually
in direct costs and lo es into the ture. Tn 1980, with the program
less than half implemented, analysis performance on a series of
fires showed significant improv

utilization and effectiveness. Add

can be seen in the fact that manv

on a statewide and national has

conclnsion that the program was extremely cost-effective, and that even
greater savings can bhe expected if the development and implementation
work is completed.



Other important conclusions of the report are:

1.

Development and implementation work is only 60% completed.
Most of the advances have bheen made in the areas of
organization and procedures. The "high technology" components
(local terrain wind models and sophisticated fire bhehavior
prediction) are not done.

The commitment and participation of the member agencies has
been a key factor in the success of the progran. The
multiagency Decision Process provided a vehicle for all
members to inout to development actions and gained "ownership"
and support to implementation. The Decision Process needs to
continue so that implemented components can be managed, and
any future development can bhe guided in the same, successful,
multiagency manner.

The FIRESCOPE Program involved agencies from all four 1levels
of government. Program design included two major components
and six supporting technologies, all interconnected in some
manner. Funding came in annual increments and the amounts
provided bore 1little relationship to overall plans or
development needs. Member agencies' actual implementation
progress (and problems) were varied. These factors made it
necessary for the four people in the Program Office to spend
most of their time and effort on two bhasic tasks: planning
(and re-planning) and facilitating communications between
members. Since there is little reason to believe that future
development efforts will he less complex, or funded in a more
consistent manner, such future efforts must include some form
of planning and facilitating group.

The two major components of FIRESCOPE (the Incident Command
System and the Multi Agency Coordination System) were
originally intended to meet fire emergency needs. As they
were developed, however, thev were tailored to meet "fire
service needs", i.e. those types of incidents that fire
agencies must respond to. This came to be termed "all-hazard"
or "all-risk" and includes a wide spectrum of emergencies
(plane crashes, hazardous materials accidents, earthquake,
etc.). This '"all-hazards" capahility has heen initially
structured into the present systems, and has been introduced
into the National Interagencvy Incident Management Svstem
(NTIMS). Anv furthur development should ensure that
all-hazard procedures are further defined and included in the
systems documentation. Efforts should be made to extend these
proven systems to other public safety services as the
foundation of a uniform and comprehensive emergencv management
system.

The entire system of Jinteragency communications presently
depends upon telephone services or microwave. Parts of the
radio communications are also accessed through microwave.
There is only one computer, without an emergency back-up unit.
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A1l forms of existing interagency communications and data
processing are extremely vulnerabhle to failure from
earthquake. Resolving these weaknesses should bhe a high
priorityv.

Software development for the Fire Information Management
Svstem (FIMS) was slow and inefficent. There was little
commonality hetween the memher agencv practitioners and the
S. As a result, operational
atus, 1Incident Reports) were
11y re-programmed at least once

nts. As a rule, the user

~anted until they were s

prototype, which then enabled them to say what they

want. These situations created tension and frustratio
both wusers and programmers. Future software development
efforts can avoid this kind of problem if all parties take the
time and energy to prepare thorough specifications and

requirements before program design hegins.

A number of other conclusions and recommandations are documented in
appropriate sections of the report.

If another 1970 fire situation occurs in the near future, evaluations
could be expected to show:

* Great improvement in:

Incident management procedures through use of the Incident
Command System.

Incident information reporting through use of Incident Reports
and the Fire Information Management Svsten.

Regional multiagency priority setting and resource allocation
through use of the Multi Agency Coordination Svstem.

Initial and extended attack communications between agencies
through use of mobile synthesizer radios.

* Some improvement in:

"On-incident" communications capabilities.

Regional knowledge of remaining resource commitments and
availabilitv of resources

Availability and use of common maps

Timliness and useability of Infrared intelligence to support
incident plannin

Agency ahility to order proper resources in terms of tyvpe,



kind, and capability (Strike Teams and Task Forces)
* Limited improvement in:
- "Off-incident" communications
- Fire behavior prediction modelling

- Localized, specific fire weather forecasts to incidents and
agencies

* No improvement in:

- Capability to examine either individual incident, or regional,
multiple incident suppression alternatives.

- Legal and fiscal agreements that could futher enhance
coordination and reciprocity.

Taken as a whole, the report documents a "first-of-its-kind", massive
and unique effort that achieved much bhetter results than were
originally expected. Many of those results are still imperfect, and a
significant amount of work remains undone. However, a solid foundation
exists for future improvements, and this report should be very helpful
to those who may someday continue the work.
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EIRESCOPE PROGRAM REPORT:
TEN YEARS OF RESEARCH, DEVELOPMENT, AND IMPILEMENTATJION
(1972-1982)

INTRODUCTION

FIRESCOPE [(Firefighting Resources of Southern falifornia
Organized for Potential Emergencies) began as a result of the
disasterous fire season of 1970.

critical 13-dav period, over 500

were destroved, and 16 lives wer

interagency coordination worklo

veriod severely taxed the fire ag

evident that improvments were necessary if future events of
similar magnitude were to be managed effectively.

In 1971 Congress directed the United States Forest Service to
develop a system that would improve the coordination of local,
state, and federal fire agencies in southern California on
multi-jurisdictional fires and other emergencies. In 1972, the
California Department of Forestrv and Office of Emergency
Services; Los Angeles, Ventura, and Santa Barbara County fire
departments; and the Los Angeles Citv Fire Devartment joined
with the Forest Service in the joint development of the systems
that are FIRESCOPE.

It has now been ten years since this very complex
intergovernmental program was started. Much has heen
accomplished, yet much remains to be done. In 1982 Congress
signaled the end of Federal funding for further development. So,
on this 10th anniversary, it is appropriate to record th effort,
describe and analvze the technologies heing imp mented,
enumerate those areas of development not vet comple d, and
discuss the lessons learned during the 1life of the Progr .

From both a funding and overa
Program was divided into two 4
from 1972 through 1977 emphasize
The technical results of that

ch was devoted to development
ments, hegan in fiscal vear 1978
. This report will concentrate
accomplishments.

Over the five vears encompassing the second phase, only about 60%
of the Program's components were completed. Another three vyears
of development and implementati>n activity will be necessary for
total Program completion.
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2.1

2.2

PROGRAM ADMINISTRATION

Program 0Office Management

The FIRESCOPE Program was managed by two hranches of the Forest
Service. The first phase (1972-1977), was administered by Forest
Service Research and the program development and implementation
phase.(1978-19825, was administered by State and Private
Forestry.

A Forest Service Program Manager was establish at the Pacific
Southwest Forest and Range Experiment Statio s Fire Laboratory
in Riverside at the bheginning of the progr . A change in
managers was made in 1975. The Program Office staff, which built
up over time, consisted of:

* Program Manager

* Assistant Program Manager

* Program Planner

* Administrative Assistant

% Computer Systems Specialist, Communications Specialist and
Mapping Specialist were also assigned to the oroject from the
U.S. Forest Service Pacific Southwest Region, but not fully

funded by FIRESCOPE.

FIRESCOPE Decision Process

Throughout both phases of the program, the participating state
and local fire services had a significant role in guiding the
program develooment. In the early phase of the program
(1973-1974), the organizational structure consisted of: (3)

* Policy panel - all Forest Service (set policy - act as Senior
Advisory Group).

* Technical Team - Inter-agency group made up of Chiefs or Chief
Deputy personnel from principal member agencies.

* Task Force - Designated representative from member agencies to
work on specific aspects of design and development.

By 1975, there were several major design efforts underway. These
efforts were producing interim research products which would have



a major impact on the eventual design of the systems and
technologies. The size of the challenge and the character of
these interim products made it evident that significant
inter-agency coordination would bhe required by the member

es to eff t a s h ansiti fro the searc d ign
operatio 1 sy . The ¢ nge n pPr ram m g ent
t an expa ed de on rganiz ion, nd fo the f t 1ime
ess for d ision in was es bhlis d. ere e two
objective for e anded oces Fir , it ear
hatever t Prog de loved ere ould e a e to
and mai ain e roduct into he fu re, 1 ter
rest Serv e Pro 0O ice wa dish Aded. heref , the
s had to e str en gh and ffec ve en gh to cC ea
agency " stitu " its o rig , cap 1le of - ing
operation and maintenence functions. Seco it had a

b
process that was capahle of integrating FIRESCOPE decisions and
products into the normal, dav-to-davy operations of each member
agency, as well as other fire services who were expected to join
the effort in the following years. Tt was designed to become a
"quasi organization'" that would make decisions and solve problems

in the same procedural manner as a true formal organization.
(19)

One of the steps taken to achieve the first objective was the
establishment of the Operation

Service Manager (0CC/SSM) hy the

This position was filled in

products accepted as ready for i

were "handed-off" to the 0CC/SS

(In 1982, the executive management resvonsibhilities of the
Decision Process were passed entirely to the OCC/SSM.) The
organizational structure for this Decision Process has evolved
over time and now consists of:

* Board of Directors - Heads of maior devartments/agencies
nvo ve n e program.

*# Operations Team - Assistant or Deputy level, or the persons
epartmental implementation of developed programs.

* Task Force - Similar to the previous structure - representatives
ot memher agencies charged with responsibility for developing
the design.

* Specialist Groupns - Grouns of personnel with specific expertise
formed to do detailed development work. Specialist groups have
been formed for areas of Communications, Training, Information,
Mapping and Data Base.

The Process has been the instrument by which all major decisions
affecting the program's development and implementation have heen
made.



The Decision Process itself is often referred to as a FIRESMOPE
technology development. It, more than any other single thing,
has provided the means for ensuring that the program would move
forward. A number of revisions were made over time as it hecame
more evident to the member agencies and program management that
the Process was essential for program continuation. The
revisions reflect both the growth of confidence in the Process as
well as the need to incorporate new ideas and procedures. (21)



3 PROGRAM DESCRIPTTON AND ANALYSIS

3.1 Introduction

Immediatelv after the 1970 disaster,(1) Forest Service Research,
the involved agencies, and several independant contractors began
intensive examinations of the response efforts. Post-incident
evaluations pointed out the inahbility of individual agencies to
cope with such a severe situation. It also pointed out that even
with sufficient fire suppression resources,* an improved regional
coordination capability must he put into place to maximize the
effectiveness of the agencies. (5)

Three major areas requiring improvements were identified as a
result of the 1970 fire analysis:

a. At the Tncident: Mador wildland fire incidents recognize no

jurisdictional boundaries. Yet, a multi-jurisdictional
incident demands a high degree of coordination and
cooperation on the part of the agencies involved. Tf

coordinated resource use and planning are not accomplished at

the scene, the result can be fand was in 1070) inefficient

use of resources. Separate and uncoordinated planning can

also result in a higher safetv risk to personnel. The

Incident Command System (IGS) was the a encies' answer To
S pro em.

b. Intra-Area Response Coordination: With a large number of
NC1 en S OCCurr ng w n a g ven time frame, all competing
for resources and with different priorities, the function of
inter-agency resources coordination becomes all-important.
1970 proved conclusivelyvy to the agency analyvsts that improved
inter-agency resources handling measures needed to he
developed. The Multi- ency Coordination Svstem MACS) is
the result o e a enc es n en 0 mprove e resources
COOT mna om unc 1o0m.

c. Support Technolo : From the 1970 fire analvsis several
areas were entified in which maijor technological
improvements could be made to increase the overall overating
vperformance of both the personnel responsihle Ffor the
management of incidents and for those involved in regional
resource coordination. These included:

*The term '"resources" as used throughout this renort refers to the
combination of personnel and equipment which constitute fire service
emergency resnonse forces.



1 Improved infrared scanning svstems.

2 Improved meteorological monitoring and forecasting.

3 Improvement in radio and televnhone communication systems.
4 Improvement in fire behavior modeling.

5 Improvement to information processing at the incident, hetween
incidents and agency facilities and on an agency-to-agency
basis.

6 Development of a common mapping system that would support all
of the above and provide a basis for a phvsical data bhase
retrieval system.

Combined with these was the need to improve levels of training in
the new technologies -- especially on an inter-agency basis.

Actual work on the FIRESCOPE Program began in October of 1072
with the establishment of a Program Office in Riverside,
California, the beginning of work in examining the tactical field
operations by an inter-agency working group (January, 1973) and
the beginnings of an analysis of the policv and command
ovperations structure (June, 1973).

3.2 Original FIRESCOPE Program

In 1973, the FIRESCOPE Program was set up in three parts. [3)

Part 1 Command Svstem Policy and Operations which was made up of:
(a) Policy, (b) Command Operations, fc) Tactical Field
Control Operations.

Part 2 Command System Development (technology applications).

Part 3 Command System Fahrication and Installation
(implementation).

The first efforts (Part 1-C) hegan as an extension of a senarate
effort already estahlished by the Riverside Fire Laboratorv (with
support financing from the National Bureau of Standards) to
examine the requirements for a field communication vehicle. This
project, now placed under the FIRESCOPE Program, was expanded to
examine the requirements, and develop a capability to better
utilize multi-agency resources in tactical suppression at a maijor
incident. An inter-agency working group [fTask Force) was
estahlished and hegan work in January of 1973, assisted by a
contractor (Pubhlic Safety Systems, Inc.). This effort was the
beginning of the Incident Command Svstem (IfS).

The Policy and Command Operations Program (Parts 1-A and 1-B)



began in June. This activitv was initially done largelv under
contract. The objective was to determine the major functions and
requirements T an integrated approach to regional resource
response coo ination. A joint team from Mission Research
Corporation { C) and System Development CGCorporation [(SDC) was
formed to be n work on this proiect wunder contract. This
project marked the bheginning of the Multi-Agency Cordination
System (MACS). ‘

Command System Development (Part 2) began with a grant to the
Aerospace Corporation to support the overall program development,
evaluate pertinent technology, develon specifications for
subsequent hardware procurement, and to examine and improve fire
behavior/spread techniques.

From these beginnings in 1973, the program was moved forward.
Several important baseline technical publications were develovned
by December of 1974 from the Part 1 (A B and ) projects. These
were:

a. A Discussion of FIRESCOPE Svstem Functions and Enahlin
o c1 s, ecem er, S ocumen ou nes roug a

set of assumptions the maior conditions frequirements) under
which FIRESCOPE components would operate. (22) (Part 1-A).

h. A Conc tual Definition of a Wildland Fire Management
e ona 00T 1na on Vs em une, repor
covering the first vear's design effort. This report
described a relatively sovohisticated, but state of the art
regional Multi-Agency Coordination Svstem, including a fairly
detailed description of an Operations Coordination Center.
r23) (part 1-B).

, [(June, 19741, This two-volume

r of current Incident Command System
Positional Manuals. It activity documented the results of
the initial efforts of the inter-agency Task Force to
cooperatively develop a field incident management svstem.
Although now substantiallvy improved and expanded, the bhasic
organizational structure for the Incident Command Svstem has
remained essentially intact throught the Aevelopment process.
(34) fPart 1-C).

These first efforts formed the hasis for future FTRESCNPE design and
development activity. Krom tTnem evolverd two malor svstems designs
and a number of supporting technologies.



The major systems design were:

1. The Multi-Agency Coordination System "MACS)
2. The Incident Command System (ICS)

Identified suopporting technologies were:

1. Communications (incident radio/telenhone incident to agency).

2. Mapp%ng (incident wvplanning, agencv response and dispatch
maps ).

3. Automated Data Processing (includes hardware, data hases and
software programs developed in support of ICS or MACS.

4. Training (primarily in support of ICS).

5. Infrared (in support of hoth improved incident applications
and MACS needs).

6. Meteorological (fixed station networks and portable/ mohile
equipment for incident use).

The balance of this section will consider each of the major
system designs and supporting technologies. For each, the
Research Design intent will be  hriefly summarized, the
development of the system or technology will he described, and a

brief analysis will hbe made of each of the major oprogram
elements.



3.3

3.3.1

3.

3.2

Multi-Agency Coordination Svstem MACS)
Research Design Intent

The design intent for MACS was to develop an improved capability
to perform rvegional information management and resources
coordination for the Southern California fire agencies.

Basically, the improved capahilitv would provide:

* "Comprehensive and current geographic data base which includes
site-specific information on cultural features, fuels,
topography, risk and values in a uniform format for al1l
jurisdictions.

* Centralized c of current
information o resources, and
fire activity tus, lahor and
and equipment r the FTRESCOPE
area.

* TImproved support of individual incidents through capabhilitv to
predict and assess prohable consequences of local weather, fir

behavior and spread potential, and resource effectiveness.

* Dvnamic centralized evaluation of major and multiple-incident
situations, with the capability to coordinate agency requests
for assistance and to determine and hest allocations and

assignment of resources to meet individual incident needs.

* Administration of ICS and MACS programs, including document
control, training coordination and data base, software and
equipment maintenance." (12)

The means by which th se improvements would he implemented was
through the use of a central Operations Coordination Center 70NC)
facility; improved regional inter-agency communications Ssystems;
and improvements to inter-agency procedures governing the
exchange of information and the coordination of resources.

Program DNescription

A major design effort in 1073-74 descrihbed the MANS and its ore,
(23)  That design envisioned that "a central  coordination
capability will he estahlished which tentatively will he onerated
by the State 0Office of Emergency Services on hehalf of the
participating agencies and which will have the responsihilitv for
the coordination of resource allocations and other services to
incidents." An enabling policy statement was formulated and



recommended. (24)

The Program Office set wup a nprototype regional information
gathering center and 1looked firsthand at the n»nrohlems of
acquiring and processing information. The first Operations
Coordination Center f0OCC) was established in the summer of 1974
at the Riverside County Communications Center and manned that
first year primarily hy Task Force memhers with support from
other agency personnel. The exneriment clearlv pointed out manv
of the difficulties in obtaining timely information on hoth the
status of incidents and of resources. f25Y The Task Force
recommended the continuation of the exverimental 0OCC, and in 1975
the 0CC was established in a vacant Los Angeles County Fire
Station in E1 Monte.

Also in 1975, the California Department of Forestrv (CDF) and
Forest Service (USFS) elected to onerate their respective Region
6 and South 7Zone dispatch and coordination functions in a
collocated center in Riverside. (26) This activity, coupled with
the E1 Monte OCC operation, pointed out that if the OCC was
collocated with the CDF/ USFS joint center, it would eliminate
overlap in information collection, display and ovprocessing.
Although the purposes of the two centers were distinctly
different, much of the information they needed and used was very
similar.

From an analysis of that year's operation, it was decided that
the FIRESCOPE MACS/0CC function should he collocated with the
Riverside USFS/CDF facility. (27} Accordinglvy, in 1976, the
comhbined activities were moved into a facility at the CDF
Regional Headquarters in Riverside. From 1976 to present, the
OCC and CDF/USFS activities have heen at the same facility.

In 1976, the Decision Process began to formalize the method of
collecting information on regional incidents and resource status
through the issuance of nrocedures to memher agencies. Also, the
regional resource coordination function at the O0fC was bheing
developned through the estahlishment of written procedures, and
the development of a set of operational modes Modes 1-4), TUnder
Mode 4 conditions, the member agencies  were to send
representatives to the 0OCC., (The Overationa! Mode concept was an
?ut%rowth of the results of the 1975 El Monte OCC activitv.)
27

By the end of 1976, it was evident that there was amnle
information availahle from the experimental OCC applications to
do a maior design study, During 1977, Svstenm Development
Corporation (SDC) opreparcd a Dctailed Design Requircments Study
which described functional specifications, personnel and facility
considerations and a proposed MACS/OCC organization. (31)

In 1978, the first year of the development and implementation

phase, the FIRESCOPE Board of Directors (BOD) approved the
concept of having a regional GHOQ (General Headquarters) Ffacility

10



and a centralized regional resources coordination responsibility
f0CCY. This decision and the SNC  tudv resulted in the heginning
of a maior effort to develop the CS/0CC  operating procedures.
In 1978, the Office of Emerge v Services hired a Support and
Service Manager to oversee the OC functions.

In 1979, there were a series of major fire incidents. During the
time of peak fire activity, MACS Procedures* were utilized, and
for the first time a regional GHOQ was established under Mode 4
conditions. Much was learned from that activity ahout what was
needed to bring ahout improved regional resources coordination as
well as improving the operations of the 0OCC and GHO. (62) Most
of all, the 1979 OCC operation proved that the concept was
workable.

After the analysis of the 1979 fire situation, a set of MACS
Goals was developed which would bhecome the focus of future
systems and procedures development.

During 1980, considerable effort
in which the goals could be ach
was approved in May of 1981, (32
with developing systems and pr

The Research Design had indicated a need to increase information
processing by avplying automatic data processing. A recommended
computer configuration was a part of the design. In 1978, the
BOD approved the Program Office Plan for acquiring a comvuter
system. The system was delivered in 1979, and made operational
early in 1980. (64)

th the ad t of the comnuter installation in 1080, the Fire

formation nagement System (FIMS) began to function in tving

e 0CC and other agency coordination points (36 hy 1982) into

network, CS/0CC Procedures which were previously used in a
manual mode were rewritten to include the use of the FIMS as a
primary means of communication of incident status information and
agency resource status and commitments.

*MACS/0CC Procedures are Aocumented as MACS 410-1 and are reviewed
annually.

11



3.

3.3

Major MACS/0CC accomplishments are listed helow:

1978 * BON approves MACS concept in principle.
® C re-established for fifth year.
® (S Intercom Net approved (recommended in 1976
alysis).
* BOD approved computer system plan.

1979 * OCC operated successfully in Mode 4 condition.
* Analvsis of major incidents point out manv shortfalls -
sets major work program for Task Force/Operations Team.
# MACS TIntercom Network estahlished and put into Timited
operation.
* MACS computer svstem installed.

1980 *# OCC facility changes made as a result of previous
analysis.
* Introduction of Fire Information Management Svystem
(FIMS).

1981 * BOD approves MACS Goal Statements.

* Operations Teams approves regional resource designation
system.

1982 #* First major exercise of MACS/0CC functions.
* Interim expansion of OCC facilities comnleted,
* Decision Process places OES in leadership role for
ongoing MACS Overations and Maintenance functions.

Program Analvysis

In 1978, the "Research Design" for the Multi Agency Coordination
System con51sted of only a conceptual statement of intent. The
concept called for a drastic departure from existing practices
and a complete centralization of resource allocation authoritv at
the OCC. This concept was not acceptahble to the member agencies.

There were several alternative concepts provmosed, and each in its
own way also wproved wunacceptahle, Reaching anv kind of
compromise that would lead to a single coordination pnrocess
proved impossible. Thus, the MACS r allocation procedures
of 1982 are a conglomerate of the three svstems that existed in
1970. These are the Forest Service's decentralized process, with
it's national interties, the CDF's somewhat centralized statew1de
dispatching network, and the urhan agencies' Statewide Fire and
Master Mutual Aid Agreement,coordinated hv O0ES. The 1inherent
differences in these svstems stem from 1legal, Fiscal, and
traditional use fagency "mission") characteristics of the users.
These characterlstlcs have mnot changed, even with FIRESCOPE.
Therefore, the MACS orocedures that exist today are a melding of
the three svstems, supported by some improved interfacing
procedures.



After an evaluation of MACS nerformance during the 1979 fires, a
basic agreement was reached and the Board of NDirectors
established seven hroad goals to guide future MACS development.
Since that agreement, onlvy a limited amount of work has heen done
to transform the goals into smecific procedural steps that can he
used by all agencies during major emergencies. However, the
goals, and some evolving procedures did guide real-life actions
during the 1980 fires, and 1981's "Top-Hat" MACS/0CC exercise.

Thus, although the MACS ''design' was one that evolved over time,
and still has weaknesses, it represents a significant
accomplishment in multiagency communication and coordination.
Estahblishment of the OCC fnow in its ninth year has contributed
to increased multiagency effectiveness. During emergencies, the
consolidation of incident reports increases regional situation
knowledge; the capability to monitor resource commitments and
requirements enables ohbjective priority-setting. The use of four
Modes of Operation enables the agencies to staff and resvond to
MACS procedures according to the level of emergency in progress
across the region. GHO operation calls for "face-to-face"
coordination in Mode 4, and brings agency representatives
physically into the OCC, thus greatly increasing accurate
information exchange.

The OCC, FIMS, and existing MACS vprocedures have improved the
potential for availahility of hetter situation and resource
information for decision makers during regional emergencies.
Continued operation and evaluation shonl d hring more
improvements, and point the way toward more evolutionary
modifications.

If a 1970, (or 1980) situation were to reoccur in 1983, the
agencies could expect:

- Better regional situation intelljgence

Improved multiagency resource status information

Increased interagency information exchange

Enhanced capabilities to identifv prohlem incidents and set
regional priorities for allocation of scarce resources.

Tt should be noted that these improvements are supported hy a

minimum level of hardware and other technologies. Until further
meteorological svstems, and
hieved, MACS will essentially he
erformance. The full range (and
1s will not he realized wuntil
fSee Sections 3.5 through 3.10,
nished work),

13



3.4

3.4.1

3.4.2

Incident Command System (T1CS)
Research Design Intent

The design intent for the ICS was to field a system which would
provide uniform terminology, procedures and incident organization
structure required to ensure effective coordinated action when
two or more agencies are involved in a combined effort, (12)

Program Description and NDevelopment

The ICS evolved out of the early Task Force and contractor work
in 1973-74 on the Part 1-C Program (Field Command Operations).
(34) By 1975, significant progress had been made in documenting
the organization, basic procedures and checklists associated with
the operation of the ICS. A series of small test exercises was
developed and conducted at Svstems DNevelopment Forporation to
examine the general adequacv of these procedures using agency
personnel] operating in simulated incident conditions.

The enthusiasm toward the new system began to be felt within the
agencies, and it was not long before the agencies decided to test
the ICS on actual wildland fire incidents.

The major prohlems they encountered in doing this were:
a. Lack of Training: Only a relatively few personnel Imostly

ers) had a comprehensive grasp of the TCS
organization and procedures.

b, Lack of Ad uate Incident Commun cations Svstems: The
Researc es gn reco e e mprove a o an elephone
communications svstems to support the ICS. Those systems

were not available at the time that the ICS testing began.

None the less, a decision was reached to estahlish a limited test
area (Core Area) within the FIRESCOPE region and if  all
conditions were favorahle, it would bhe vossible, with the

approval of the jurisdictional and adjacent agencies to use the
ICS on an actual incident.

Even without trained personnel and adequate communications, it
became evident in the fall of 1976 that the new svstem had
considerahle merit. As a result of the 1limited field testing,
the Task Force snent the next vear in making snhstantial
improvements to the operating procedures and checklists.

The ICS organization and terminology as developed during the

1973-77 Research Design have basically stayed the same. The use
of Core Area testing for the TCS contributed substantially to 1CS

14



development by:
a. Reducing the initial personnel training requirement.

b. Providing the vehicle to focus on adequacv of procedures at
ICS units and sections.

c. Having good control over the kinds of situations to manage as
ICS test incidents.

The original TCS Procedures ffirst documented in 1974) have
undergone steadv updating and exvansion as a result of the
testing program. (34) As a result, the TICS now represents a
system which has had the henefit of being field tested in the
process of its evolvement.

In 1980, with the demonstrated success of the IS in Southern
California clearly evident, the National Wildfire Coordinating
Group (NWCG) undertook a study to determine the feasibility of
making the ICS applicahle for nationwide use. The results of the
work (67) in 1980 and 1981 have led to the development of the
National Inter-Agency Incident Management System (NIIMS). The
ICS is the incident management component of NIIMS.

A chronology of major ICS accomplishments is shown helow:

1976 * Agencies formally agree on common terminology and

" procedures.

* Limited field testing begins within Core Area.

1978 * Parts of the svstem sucessfullv used on several

wildland fire incidents, and applied to urbhan

firefighting.

ICS formally adopted by Los Angeles Citv Fire

Department.

Documentation of ICS vpositions comnleted.

Develooment of 20 Training Lesson Plans.

BOD commits to the imovlementation of the ICS.

Expansion of ICS positional checklists, procedures and

forms.

National Wildfire Coordinating Groun (NWGG) performs

analysis of ICS for possihle mational application.

* ICS formally adonted by the California Department of
Foresty (CDF), the Office of Emergency Services (OES),
partner agencies, and endorsed by the State Board of
Fire Services.

1981 # ICS in wide use throughout Southern California hy
major fire agencies. Use on non-fire incidents
increasing.

* NWCG accepts recommendation for developing the IS for
national application.

* Forest Service aoproves Region 5 I0S implementation bv
1083, and servicewide use by 1085,

1982 # A11 ICS documentation revised to National Interagency

%

N N B %

1980

W
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3

Incident Management System (NTIMS) terminology and
organization.

Program Analysis

The development and implementation of the ICS represents the most
visible and significant improvement hrought ahout by the
FIRESCOPE Program. There are several reasons for this:

a. The ICS was viewed by all of the memher agencies as meeting a
real need for a common emergency management system.

b. Agencies committed themselves strongly to the design and the
development process.

c. There was a real desire on the part of the memher agencies to

use the system, improve upon the design, and continue to use
it.

The ICS, as it is today is perphaps the only truly
inter-governmental emergency management organization in
existence. While its focus (documented version) is on wildland
fire management, 1its concepts and system construction is such
that it has wide adaptabilitvy and has been used on other kinds of
incidents f(e.g., high-rise structures, floods, etc.).

There are three areas remaining which require more development
effort. Upon their completion, the IS will reflect an even
greater strength and capability than it now does. The areas are:

a. Personnel Training There 1is a continuing mneed to train
personnel ot all the member agencies (particularly smaller
departments) in the organization, terminology and procedures
of the ICS. Accompanying this training must be some form of
acceptable inter-agency certification svstem which will allow
a much more rapid ‘deployment of the ICS (through the

immediate use of other agency personnel) and thus show
improved cost effectiveness.

b. Communications The ICS was designed to have a much improved
internal communications capahilitv than found in previous
organizations. This capability calls for the establishment
of functional communications mnetworks which will reduce the
amount of radio monitoring; reduce the traffic 1oads; and
effectively cluster 1ike %inds of transmissions onto
functional networ¥s f(e.g., command, support, tactical, etc.).
While significant progress has heen made (See 3.5,
Communications) much is vet to he done.

c. Facilities An important part of the TCS original design was

o} e es gnate TIncident Command Posts and work to breplan
and improve their operating capabilitv. Tn some cases, this
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means predesignation and equipping of fixed facilities and in
other cases, the poproviding

trailers) to more remote ICPs

and Logistical activities at

progress has bheen made by some

there has been no significa

the Research Design. f(See Program TNevelopment Section Ffor
additional data on this need.,)

Even with the shortfalls identified ahove, the TCS remains as
a real tribute to the dedication and intent of the agencies
to create a hetter and more efficient on-the-scene incident
management system. Given a 1970 reoccurrence, there 1is no
question that a "quantum Jump" has been made in the agencies'
ability to bhetter manage major multi-agency incidents.

The potential for ICS use in an all-hazards multiple service

application has been recognized and Ffuture develovment
efforts will encompass this approach.
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3.5

Communications

3.5.1 Research Design Intent

3.5.

The design intent was to provide imnroved communications
capabilitv at three 1levels: on-incident, hetween incidents and

agencies fincluding the 0CC), and hetween agencies. The design
goals were: f12)

* The system would complement agencies existing svstems and
operating processes.

* Existing gency communications equipment would bhe wutilized,
except ere availahle advanced technology made addition or

replace nt a clearly desirable alternative for operational
purposes.

* System technology would be proven and commercially available at
competitive costs for 1981 implementation.

* Telephone communications would he vreferred whenever practical:
radio would be used primarilv for local communications where
telephone is mnot feasihle, such as for wnortahle-mohile
communication applications.

Program Description and Develonment

Considerable effort was put into the research phase to design
communications svystems to serve hoth incidents and the 0OCC. (38,

39, 40) With the exception of the design and implementation of an
1nter agency microwave intercom circuit installed in 1079, nearly
all of the emphasis 1in communications development has heen in

support of the ICS. Three principal ICS related communications
activities were as follows:

a. The development of an improved inter-agency radio system
which would allow for improved initial attack communications
between agencies, and a better capahility to develop common
networks on major incidents.

b The development of 1improved command post communications.
This took the form of desipning improved communications
vehicles, upgrading and improving the capahilitv of agency
owned vehlcles to function within the IS, and developing an
improved incident based telephone svstem.

c. Developing an off-incident communications capabilitv.
A major prohlem fac1ng the Communications Svecialist Groun as it

began operation in 1978 was to analvze and evaluate the differing
communication design studies done under the Research Design
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effort.

While all designs were in general agreement regarding the bhasic
communication requirements at the incident (loading and numhers
of nets), there were competing proposals on how to achieve the
desired results, The Specialist Group reached agreement in 1979
on a set of recommendations toward the development and
implementation of an incident radio communications svstem. (44)
Essentially, that system entails the use of agency-pooled radio
frequencies within the 150-174 WMHu7 band, multi-channel
synthesizer mobhile radios, an inter-agency frequency pool and
management plan, and the development of cached portahle radios
and repeaters.

As of this time, a considerabhle amount of equipment thas been
purchased hy the FIRESCOPE Program (69) and placed into
operation. Included are:

* 72 120-channel synthesized radios
* 18 remote control consoles

* 18 portamohile radios

® 5 mobile telephone switchboards

In addition, a comprehensive frequency management agreement has
been reached as well as a basic radio frequency assignment plan
for allocation of frequencies within hlocks on the synthesizer
radios. *

A 1977 analysis of a mobile communications unit (COMSTAT 6) 1led
to a number of recommendations bhoth pertaining to the upgrading
of this unit as well as establishing guidelines for future
communication unit development. f41) The Specialist Group has
also spent considerahle time in analvzing the needs for mobile
communications vehicles and considered several designs for such
vehicles. A complete redesign has heen made to the COMSTAT 6
mobile communications vehicle. Also, a standardized equipment
list for upgrading agencvy owned vehicles has heen developed, and
several of the agencies are now making those modifications with
the support of the FIRESCOPE Program.

Major accomnlishments in the field of communications development
have included:
1978 * Communications Specialist Group formed,

1979 * Final set of communications recommendations
develoned and approved. ‘

*Radio Frequencvy Communications Planning Guide has also heen
incorporated into the Incident Command Svstem Pubhlications r1cs 223-50,
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1980
&
1981 * Program ourchases radio equioment to hegin the
implementation of communication recommendations.

1981 #* Freguency management agreement signed bv all
agencies.

1082 * Redesign of COMSTAT 6 vehicle completed.

* Several agencies complete redesign of communication
vehicles.

Program Analysis

For purposes of analysis, communications is looked at as three
different subsystems:

a. Incident based [(radio and telephone svstems used on an
inter-incident hasis).

b. Incident to agencv and outside locations.
c. Agency to agency.

Incident Based: Tn the research Design, a comprehensive analysis
was ma e o e probhahle traffic loading on incident radio
systems using the ICS organization and procedures. (39) From
this analysis, the numbers of radio channels were determined.
Several different studies were made on how best to achieve the

requ1r§ﬂ canabllltv in mohile and cached radio svstems. (38, 40,
42, 43

To date, little (other than planning) has been done to ohtain the
required radio cache capability, and radio caches from the
National Fire Radio Cache (NFRC) are still utilized on the major
ICS incidents. These caches partiallv meet the need although
deplovment is mnot as rapid as could be desired, and the
pre-packaging does mnot match the ICS organlzatlonal structure.
The radio cache component for the ICS remains to be completed.

The use of the mohile synthesizers and NFRC radio caches in
multi-agency incidents has, however, improved the internal
operating capalilitv of the 1ICS and has demonstrated the
desirability of using this approach.

Incident to ency and Qutside Locations: The Research Design
ca e or e eve opmen 0 a 2-channel communications
capahilitvy for off-incident communications. This was to be

accomplished through the wuse of a 1 or 72 relay mobhil microwave
into telephone commanv facilities. That svstem has not vet heen
procured,
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At least part of the delav resulted from the hove that a
satellite communications system fwhich would he significantly
more effective and versatile) would he possihle to achieve at
some future date.

The lack of off-incident communications on maior incidents
hampers the effectiveness of incident omerations as well as those
of MACS. The incident 1is not capable of rapjdly processing
orders or providing situation information. Also, the 1lack of
off-incident communications capahilitv restricts the full use of
any improved fire modeling or planning, information exchange.

A cv to A encv: The need for improved agencv to agency
commun ca ons systems was mnot a part of the original
communications research. A recommendation which came out of the
1976 OCC  evaluation (29) was to 1install a microwave intercom
network hetween a number of the memher agencies not already
serviced by an existing CDF intercom system. The intention
hehind the intercom network was to provide a rapid means for
agencies to communicate with one another for passing information,
resource requests, resource coordination, etc. Agency acceptance
of the intercom has been spottv for a variety of reasons ranging
from having the control in different locations in different
agencies, noise 1levels having to make modifications to existing
procedure for passing information requests, and lack of full
understanding to purpose and need.

Since 1980, there has heen an in

have the FIRESCOPE developed

all-risk environment (e.g., hi

nuclear accident/attack.). Exi

systems (telephone/microwave) are highly vulnerahle to  the
effects of some of the hazards of this all-risk environment. 1In
recognition of this the Program Office has included a
recommendation within the Development Plan for the design and
procurement of a bhack-up radio or satellite inter-agency
communications system which would have the capahility for hoth
data and voice transmission.

It is clear that there has been marked improvement in
communications since 1970. The intercom, the Incident
Communications Planning Guide, introduction of mobile svnthesized
radios, agreement on frequencv pooling and management, and a
strong Communications Specialist Group all have contribnuted to an
overall hetter communications capability. Fven at the incident
with the wuse of existing cache radios, there is a hetter
allocation of frequencies and distribution of traffic loads when
prover planning is conducted. Needed vet are 1improved radio
caches, svstems for off-incident communications and a back-un
all-hazards capahility to commnnicate hetween agencies.



3.6 Mapping

3.6.1

Research Design Intent

The design intent for the mapping program was to provide a common
standard map and locator system for all agencies to use. (12)

Program Description and Development

In the first six months of 1974, a comprehensive studv of mapping
and geo-coding was accomplished as a part of the research design.
(45) This study produced the first set of requirements associated
with the mapping program. The study recommended an orthophoto
based mapping system be developed to meet FIRESCOPE Program
requirements.

In 1977, a Mavping Coordinator position was established within
the USFS, and a Mapping Specialist Group was formed in 1978. The
Mapping Coordinator was responsihle for overseeing the
development of a compnrehensive mapping program that would meet
the following obijectives:

a. Provide a common standardized mapping system.

b. Coordinate and consolidate Southern Caifornia mapving to
reduce the number of processes to save time and monev as well
as increase efficiency.

c. Interface with fire intelligence svstems to increase
efficiencv and meet MACS Goals.

The mapping effort was a major activity - as approximatelv
16-million acres of area were involved.* Since the inception of
the program, it was recognized that there was a need to have a
common inter-agency mapping and grid system.

With the estahlisment of the mapping group and a cooperative
USFS/US Geological Survey project, the stage was set to huild a
common mapping system. That process has taken considerahle time,
yet is estimated to save millions of dollars now spent in
redundant work efforts within the member agencies. (46)

The mapping program has used a map development process which
starts with a set of 1:40000 aerial photographs for each of the
quadrangles within the FIRESCOPE Area. From these, a high
resolution ortho-image is made at the 1:24000 scale
(corresponding to the standard topogravhic maps now in common
use). Operational lavers or overlays are produced and comnosited

*The FIRESCOPE Area is covered by 386 7-1/2-minute quadrangles.
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with the base maps or orthonhotos to produce an orthophoto
1:24000, 1:12000 and 1:6000 scale orthophotos and maps can
be generated which results in a "familv of maps." Ag
response hooks can also be produced which provide all maps wi
he Maoping Specialist Group has
ndard fire related svmhology for
¢ Locator System (GEOLOC) is
s a common inter-agencyv standard

¢ Locator Grid Svstem (GEOLOR)
» and is heing used on all
ts. [(47) That grid svstem has
uterized data base, where it has
and retrieval in a variety of

The major accomplishments in the mapping program are:

1977-1978 * Establishment of Mapping Coordinator position
and formation of the Mapping Specialist Group.
* Establishment of an inter-agency agreement on
common svmhology for maps.
* Development of the Geographic Locator System
(GEOLOC).
* Completion of all orthophotographv for
FIRESCOPE Area.
1979 * Multiagency mapping process developed and agreed to.
1982 * Distribution of mapping products to memher
agencies. (Not completed as of 10/82)

Program Analvysis

The mapping program has been a 1large and relativily complex
development effort. As originallv conceived in 1074 (45), the
development of the orthophoto apping svstem and geographic
reference capability has moved steadily forward under a highly
cooperative inter-agency approach and the effective
inter-governmental USFS/USGS program.

The addition to the design plan of providing agency response
hooks, which makes the mapping program applicable for day-to-dav
use, has done a great deal to create agency accentance.

The abilitv to use the geographic reference system (GEOLOC) both
for agency dispatch purposes as well as the basis for many FIMS
data retrieval and computational needs contributes to making this
a good example of a well-designed and planned component of the
overall svstem structure.

Delivery of the basic mapping products is now taking place. With

these in the hands of the agencies, and a period of time for
familiarization and training in their use, a maior improvement

23



familiarization and training in their use, a maior improvement
should he seen by having a common standard inter-agencv svstem.
The all-agency adoption of the GENLOC Svstem will also contribute
substantially to increased effectiveness of inter-agency
coordination by providing a single, uniform dispatching reference
system.

Like the ICS, the mapping ©Drogram success must he at least
partially attributed to the committed involvement of the member
agencies and the energy of the staff personnel assigned. Also,
like the ICS, the mapping program is one of the most effective
and usable products of the FIRESCOPE Program. It 1is also a
product which has mnational vpotential for a variety of fire and
other public safetvy applications. However, since the Program
Office was unahle to complete full delivery of all basic mapoing
products, it remains with the Decision Process and involved
agencies to complete the project for southern California. If
this is not done, then only patchwork utilization of the mapping
will exist, and the BOD intent will not he accomplished.
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3.7

3.7.1

Automated MNata Processing
Research Design Tntent

The Research Design considered computer systems, software and
data bases separatelv. These elements were combined into a
single Automated Data Processing categorv in 1078, oprimarilv to
ensure necessary interface and for program management and
budgeting purposes.

a data processing system
miniprocessors and related data
ices. The software system
f which dealt with fire hehavior
deling, one for resources status
al purposes. A geographic data
uels, topographical and cultural
orm and used as required by the

Pro ram Description and Development

The thr integrated miniprocessors called for in the Research
Design re to provide simultaneous independent processing for
the var us modules as well as providing redundancv in the event
of a co uter failure.

In 1978, the FIRESMOPE Board of Directors anproved the data
proc sing olan and the Program O0ffic began the process of
comp er acquisition. Bids were 1let r the first of the
mini mputers, and in 1979, a Prime 55 computer was vurchased
and stalled. At approximatelv the s e time, the Program
Office took advantage of the obvvortun v to procure a Data
General Eclipse minicomputer along with the associated peripheral
equipment that goes into making an Au mation of Field Ovperations
and Service System (AFOS). (AFOS is e co puter svstem utilized
in Department of Commerce National ather Services Offices.)
Program management felt that the AF system would be needed to
0 rate the mete ologi 1 module, and that this svstem would
e ntually he i erfac with the Prime 550 computer. The
C vputer and the FOS s tem were installed at the Operations
C rdination Cen r in iverside. The third minicomputer called
for in the Research Design has not heen procured.

A total of 41 CRT terminals and

been purchased and distributed
Twenty-six (32 hy 1982) of these
dispatch centers at Operationa
Centers within the eleven-county
USFS South 7Zone National Fores
Five portabhle terminals were acqu
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Incident Command Posts. Terminals were also installed at agency
headquarters in San Francisco and Sacramento. UISFS  North 7Zone
(Redding, Calif.) and the Boise Tnteragency Fire Center also
obtained terminals.

Tnitially, there was little specialized software available for
use on the Prime computer. An electronic mail feature, part of
the Operating System, enahled agencies to rapidly transmit
information back and forth. Summary weather forecast information
from the National Weather System was put on the system twice
daily. The basic fire model (FIREMOD) was put on the system and

improved. a team of analysts and
programmers al software programs in
1981. One he Incident 209 (Situation
Status Summa he manual I€S 209 PForm
prepared by incident.* This program was

placed into operation in 1981, and has heen verv successful in
providing users with information about incidents occurring within
the area. Other software programs involving resource status,
order processing, and those invo'ved in certain fire modeling
activities are now in the development stage. f(See Section 5 for
detailed 1ist of programs.)

Associated with the computer acquisition and develonpment of
software has heen the development of various data hases which
would provide much of the information necessarvy for anv ADP
operations. A comprehensive Resources TInventory form was
develoved in 1979, and information on some 50 kinds of resources
was collected and stored within the computer from all Southern
California fire agencies. Several of the most used and high
priority resources within the data base have heen used in
conjunction with the resources status software development
program. Other data bases have included the cultural features
data obtained from the mapping program, the GEOLOC grid system,

elevation and slope aspect data needed in fire modeling, and
vegetative fuels data.

The major acco plishments in the ADP area include:
1978 * Board of Directors decision to proceed with the
acquisition of a dedicated computer svstem.

1979 * Prime 550 minicumputer purchased and installed.

1980 * Prime 550 system operational, AFOS equivment
procured,
* BOD approves the hardware/software design for the
Fire Information Management Svstem (FTMS)

*

1981 GSA contract approved for program support.
Tncident 200 vrogram hecomes operational,

* Successful test of vegetative fuels data acquisition.

8

*An example of this form mav he found in TrS 2%0-2, the TS Forms
Manual.
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3.7.3

3.7.3.

1982 #* Decision reached on transferring FIMS Operation and
Maintenance to OES.

Program Analvsis

elements, software programs and
Management System (FIMS) is the
ments vplus the personnel and
perahle svystem.

1 Hardware Systems

2 Software Program

Software development progress has heen mixed. Maior achievements
are in the field of incident situation processing (The Tncident
209 program) and the development of the GEOLOC and aircraft
software management programs. An  order processing software
program is currently under development. Other parts of the Prime
Operating System software such as the electronic mail and word
processing capabilities have heen extensivelv utilized and thave

proven their value.
Two difficulties in develoning the ANP software have heen:

a. Lack of "user" requirements definition.

b. TLack of co unication hetween user and software develnpment
team.

.3 Data Bases

Data base development, like the software program development, is

a mixed array. Nine been identified. Two
of these (resources ar 21y compnlete or easv
to co plete. While envisioned the use of
orthophotography to ot ification, no actual

design work in that area was accomnlished until the 1080 time
period. The vegetative fuels and terrain data hases are now in
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varying stages of completion. These represent two of the maijor
data bases which must be in place for applications testing of any
improved fire modeling capability.

The estabilishment of the orthophoto mapping as the basic mappning
svystem has materially assisted in the data base development
effort, as many of the data bases elements are readily ohtainable
by digitizing from the orthophotos.

In any 1970 reoccurrence, we would see a mixed capability in
FIRESCOPE FIMS data processing. Assuming no outages caused by
communications or computer failure (for which there is currently
no back wup), FIMS would provide a much improved vehicle for
obtaining incident situation information through the INC 209
software progran. It would also provide the vehicle for agency
use of the basic FIREMOD Program. The FIMS electronic mail
feature would allow rapid transmission of information on an
inter-agency basis. The air tanker software program could be
used to make the overall air program more cost effective. Some
application could be made of the Operating System software to
create demobilization plans and better coordinate that effort
between incidents and agencies. National Weather Service
forecast information is now available to all MACS Coordination
Points. There is no question that all of these developments
would enhance both incident, agency, and ONC operations in any
major multi-incident reoccurrence.

Re uirements Definition It has been very difficult to obtain
n er-agency concurrence on matters pertaining to specific

software developments. The reasons for this are varied; but
include lack of awareness of the need for specification, lack of
understanding of inter-agency differences in operation, and

uncertainty on the actual design concept and operational need.

Lack of Communication Between Users and Software Development Team
1t has been ditticult to establish a closely coordinated 1ink
between the wuser group (usually represented by the Task Force)
and the software development team. The Task Force generally
consists of personnel with little data processing experience who
may not have a universally held position with regard to the
desired performance of a specific piece of software. As a
result, insufficient guidance is given to the software
development team. Infrequent reviews, changing personnel, and
lack of a common language between user and software developers
all contribute to this problem.

Much of the work envisioned in the Research Design for
development of several software modules relating to fire behavior
modeling and suppression effectiveness modeling has not yet been
accomplished. Several of these modules need some additional
research and design effort. However, two major obhstacles in
performing more software design in this area have been the lack
of an adequate vegetative fuels data bhase, and the absence of a
validated surface wind wmodel. Until these are available,
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meaningful activity in the further desien, development and
testing of software fire hehavior and  suppression effectiveness
models cannot he accomplished,

In 1980, a version of the FIREMOD Program, which included the
Rothermel model for predicting, fire spread, was made availahle
for use on the FIMS. Over a period of three years, efforts have
been made to improve the effectiveness of this model as well as

improve the ability of the personnel in the field to wuse the
model.

ume the role of the primarv
especially in fire modeling), it
a back-up computer capabhility
arry on other data processing
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Training
Research Design Tntent

The Research Design intent for training s "to provide the
training aids and supvrort necessarv to co lete training in al?l
aspects of the implemented FIRESCOPE design and to coordinate

?nd integrate all training efforts with ex rnal organizations."
1)

Several objectives were estahlished for the training effort:

a. To identify and complete the training activities which could
not be accomplished hy the m:mber agencies.

b. To coordinate FIRESCOPE training with external State and
National organizations.

o To co plete all training guides and materjals and conduct

evaluation training on all completed FIRESCOPE design
elements.

d To extend FIRESCOPE training to personnel as required hevond
the FIRESCOPE region. (4)

Pro ram Description and Development

became verv evident in 1976 when
utilize the system on actual

orce d a few other individuals

rectl involved in the design

who w e adequately oriented and
to o ers.

Two kinds of training issues bhecame readily apparent:

a. The need to vprovide familiarization trainin in ICS
organization terminology an proce ures o} individuals
involved in the initial implementation. Generally, these

were personnel already skilled and experienced in verforming
that same function in another organizational setting.

h. The need to develop more co plete training courses that would
teach individuals to vperform specific tasks in the 1CS
organizational structure.

The Program Office formed a Training Specialist Group in 1978 to
assist in the develooment of a training capahilitv. The Training
Specialist Group became active in 1979,  coordinated hy the
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Maior accomplishments

in the training area included:
1979 -

Development of a Familiarization Training Course
and 18 positional familiarization courses,

1979-81 - Training given to hundreds of fire agencv
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versonnel in both JCS and MACS courses condncted.

1982 Near completion of 21 full training courses under
the CDF contract with the Program Office.

A maior MACS exercise developed and conducted.
Program Analysis

ICS familiarization training has been continuously conducted
since the introduction of the ICS into the field in 1978.

The familiarization training was never a smooth nrocess.
Problems were:

a. Overlap and duplication in course material.
h. Confussion on scheduling.

c. Materials and instructors not always adequate to meet the
need.

The training did, however, acquaint hundreds of personnel with
the necessarv orgainizational and procedural material to allow
them to function within the ICS structure. Several of the lesson
plans develoved for use in the transfer training process have
become continuing ICS training guides.

Work proceeds on the development of complete training courses in
the TICS Operations Section with additional training course
development included in current planning efforts. By the end of
calendar 1982, 21 of the ICS positions should have a completed
training course. Those courses will be implemented in 1983. The
bulk of the remaining section training courses will be scheduled
for completion hy June of 1984, The results of the training
course development effort cannot be measured wuntil after the
courses are in the field.

The ICS training course develonment now under wav will eventually
satisfy the needs of the State and Federal agencies. In fact,
the training development effort will in all likelihood meet the
needs for the National Tnter-agencv TIncident Management System
(NIIMS). Thus, the FIRESCOPE Program training effort will have
served to not only meet the local needs hut also those of the
national user.

The impact that the training course development mav have on urban
fire agencies has yet to he assessed. While there has bheen
involvement of wurban agencies in the course development, the
extent that these courses will he adonted or recognized within
these devartments is not clear. Thus far, the courses under
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development in the ICS Planning and Logistics areas are, in a
large numher of cases, for positions which urban agencies would
seldom fill.

MACS training largely consisted of training in:
a. Use of MACS incident and resources reporting procedures.
b. FIMS training in terminal operation and program use.

c. MACS 0CC overations.

These tvpes of training sessions were normally scheduled annuallv
beginning in 1980

training activi

responsihle for t

who had bheen in

This type of trai

years and should

In 1982, the first exercise was conducted to evaluate the
adequacy of existing MACS/0CC and GHO procedures. (70Y The
exercise, conducted largely by t
considerable information on
improvements. It also served as
activity to the participants
recommended and should be done a

The Training Specialist Group is now developing an ICS
Qualifications and Certificatiotr Svstem. This program, when
point the way to a  hetter

nel on multi-agency incidents.

a faster response to - ncidents

The ICS familiarization training effort has already done a great
deal to ake the ICS more effective. Not onlv have hundreds of
personnel become familiar with the 1S through this tvpe o~
training, thev have also co e to know one another hetter because
of the multi-agencv nature of the training sessions. These
factors combined, help to make the ICS in 1982 a much hetter

on-the-ground multi-agency organization than that which existed
in 1970.
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3.9

3.0.1

A

Infrared (IR)
Research Nesign Intent

The principal IR system proposed within the Research Design was a
line scan system operating fro a fixed wing aircraft. A down
link transmission system would telemeter the imagery to a mohil
ground station at the incident. It was also vproposed that a
fixed ground station be estahlished at the OCC to ohtain IR
information for use in updating fire models. (12)

Program Descripntion and Development

An outgrowth of the 1970 fire analvsis pointed out the need to
improve the ability of fire personnel to assess the situation
rapidly and determine where priority emphasis should bhe placed.
The increased and improved use of infrared technology was seen as
contributing significantly to the early and ongoing fire
situation assessment. Tn 1978, a comprehensive survey of IR
technology was made as a pvpart of the Aerospace Corporation
contract in examining support technologies. (56)

In order for infrared technology to be of significant wuse, the
time element between overflight (scanning), interpretation, and
the ground delivery must bhe significantly reduced. The most
common method o7 delivery in the 1970 time period was for the TR
aircraft to land at a nearhy airport, have the film processed,
have the interpretation done by a trained ohserver(s) and provide
an IR map to the incident via ground vehicle. This process took
hours and made the IR information wprimarily wuseful only as a
validation of earlier assessments.

The IR co ponents for wuse in FIRESCOPE now nclude aircraft
equipped with a 1line scan IR receivers, a film processor which
creates a positive (hlack and white) IR film strip, a down 1link
transmitter and a ground station. Up until 1982, the down 1link
transmitter (used for the past five vears) has taken a digitized
record of the IR imagery and transmitted it to a ground station.
At the ground station, the digital data was recorded and
recreated into black and white imagerv. The quality of imagery
varied depending upon transmitting distances, equipment
performance, operator skill, qualitv of imagerv, etc. In 1982, a
new imagery down 1link system was being implemented which will
allow a video transmission of selected frames of the black and
white film strip fro the aircraft. f(55)

At the ground station, overators will pnroduce hard covies of the
video imagery and overlay the imagery onto an area map using a
linear measuring svstem. The operator, bv viewing a monitor,
ohserves the overlaved imagerv and manually traces the perimeter
lines, hot spot, etc., onto the man.

34



.9.3

One ground receiving station has now heen equinped and 1is in
service for wuse at incidents. A fixed IR receiving station
improved tracking antenna is being installed at the 0ONC. Two IR
equipped aircraft are now availahle Ffor use with this svystem,
however, neither of these aircraft are permanently assigned to
Southern California.

Accomplishments in the IR field include:

* Development of improved down Jink transmission and ground
station receiving systems.

* Development of a fixed location tracking antenna and ground
station at the OCC.

* The equipping of a second Forest Service IR aircraft with down
1ink capahility.

Pro ram Analvsis

Emphasis on the use of IR has heen nlaced on improving:
a. The application of fixed wing line scan IR svstems.

b. The ahility to down link the IR data to a ground receiving
stationls).

A1l of the work on improving IR has been done as an in-house
effort within the USFS. There has been no s gnificant activity
in looking at other forms or TR applications (i.e., hand-held,
helicopter transportahle of satellite).

Two problems have tended to dilute the interest of the agencies
in the use.of IR:

a. IR is not well-understood

The contrihution that timelv, high quality IR information can
make to hoth planning and overations is not well-understood
by fire personnel. This can he attributed to 1lack of
training, and the historic 1lack of high quality IR
information provided in a timelv fashion to ncident planning
staffs. The Research Design viewed the use of TR as an
active ingredient in updating OCC based sophisticated fire
modeling and in providing incident planning personne! with
up-to-the-hour information on perimeter, burning intensity,
hot spots, etc. Even with improved IR service, it will be
necessary to provide better training in the wuse of IR
information.

35



h. Providing the IR information

The ahility to provide IR information has bheen devendent unon
the in-service status and availability of a single aircraft
which is normally not under the direct disnatch control of
the requesting agency. Thus, as has occurred, when it was
wanted it was not availahle or availabilitv was at least
several hours away. The users/agencies have tended not to
really think of IR as one of their ovnerational tools.

In the development effort, several stens have heen taken to
improve the speed by which IR information fro “ixed wing line
scan surveys of incidents can be obtained. These include the
video image (TV) transfer capability from aircraft to ground, and
a system at the ground receiving station to correlate video
received images to maps. It is not clear that this svstem of
transmission will improve the quality of the imagery over the
previous system. A fixed IR receiving station and tracking
antenna is mnow being installed at the OCC which can serve to
provide a greater use of TR in the case of multiple incidents and
also provide the IR information necessary for wupdating fire
hehavior models when they become availahle.

Planning and development work in IR is a Forest Service
responsibility., Considerable more work could and should be done
to improve the utilization of IR information at hoth MACS and IGS
levels. This work would include:

a An examination of tactical TR applications using hoth ground
and helicopter transportahle svstems.

h  Training courses in the use of IR imagery in planning and
operations.

o Providing a fixed wing line scan aircraft primarily assigned
for use in FIRESCOPE region.

d Investigating the use of satellite TR technology to augment
and/or replace the fixed wing line scan systems.

In a 1970 reoccurrence, there would be improvement 1in the IR
field. Two aircraft are now equipped to scan and transmit
imagery, a ground mobhile station is now available and a fixed
station should he operational shortly. Multinle incident
scanning can now be accomplished and the imagery transmitted to
either the portahle mohile or fixed ground station. The transfer
process of placing imagery onto mapns is still manual, and the
method of delivery of imagery to more than one incident is
dependent upon telecopier transmission where phone lines exist,
or delivery by ground vehicles or helicopnters.
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3.10

3.10.1

3.10.2

Meteorolo jical
Research Design Intent

The Research Design called for the procurement and installation

of a number (minimum of 30) of r

central earth station where it w
telephone lines to a computer a
use. (58)

The meteorological data would be
regional weather information already being collected through the
facilities of the National Weather Service  (NWS). A
meteoroligist at the OCC would use the collected data to prepare
fire weather forecasts and to assist wuser agencies in fire
modeling activities. The meteorological data would he a primary
input into the 0CC fire modeling programs.

made a part of the other

In addition to the fixed aut
called for the procurement
stations to collect site speci

omatic stations, the R
of portable networ
fic information at

earch Design
of weather
cidents. It

was planned that each incident network would he ade up of six
stations. (59)
Pro ram Description and Development

In 1981, the Program Office pu ha six a o tic s tions
which have the necessary mi op essor ¢ a 1lity. These
stations are now remotely sited an are inv v in test
£ fieostat n v Oper ional
c uter sof a progr has
te hich wil ¢ vert t data

gers.
An Automation of Field Operations and Service system (AFOS) was

purchased in 1980, and
0CC. (See previous discus
equipment includes a

the equipment has heen installed in the
sion of AFOS under Section 3.7.2) This
Data General Eclipse minicomputer, graphic
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displays, other perivherals and svstem software to handle
meteorological data input. Plans are to integrate this equioment
into the National Weather Service national network svstem when it
is operational,

To date, no developmental work has heen acco plished on the
portable incident based meteorological systems.

Accomplishments in the meteorological program have included:

* Successful testing and approval of station microprocessor for
wind averaging. Six stations installed and operating.

* AFOS equipment procured and installed at the OCC.

* Surface wind model (Fosherg) software put onto Eclipse
computer.

* Plan developed by Program Office on integrating the
meteorological and fire modeling programs.

3.10.3 Program Analysis

The major stumbling hlock to development’of the required mnetwork
of meteorological stations is the determination of the number of
stations which are required. Station s1t1np must be done in such
a manner to provide adequate coverage in support of surface wind

modeling.

Research Design intention is to wvrovide reliahle estimates of
surface wind conditions at location based upon modeli of
know meteorological conditions some numbher of fixed po ts.
To date, no surface wind model s heen validated; therefor it

is not possihble to determine the required siteing pattern and
thus the number of stations required. The six stations presently
in test may bhe used in conjuction with others to assist in the
wind model validations.

No activity has taken place to procure, test and provide the
incident based meteorological measuring capabilitv. Costs for
such systems are included within the Development Plan.

The FIRESCOPE meteorological wvprogram has neither bheen fully
developed or imnlemented. Given another 1970 situation, there
would be improvement in the meteorological field over what
existed then, but it would be in terms of National Weather
Service provided information on improved fire weather
forecasting, and the wuse of the FIMS system to provide this
information to the various Coordination Points.
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4

PROGRAM FUNDTNG HISTORY

FIRESCOPE funding is considered in two phases. The first phase
funding (1972-1977) was . for research and design of the various

compone s. Th phase was a planned five-vear »p at an
annual  pendit e rate of approximately $900,00 ar. (3)
Federal wunding ommitted to the first phase of OPE was
$4.7 1lion. (4) The Program Office has e ed that
contrib ions { npower, equipment and funds) from ate and
local m ber a ncies during this first phase over §1
million Progr management and funding during the rch and

Design phase was under Forest Service Research.

The second phase (1978-1982) was directed toward development and
implementation of the Research Nesign, and program administration
and management was under the dAdirection of State and Private
Forestry. Federal funding of the second phase (through 1982) has
been $7.8 million. f(14) Over this veriod, the memher agencies
contributed about $9.0 million in supporting efforts.

Figure 4-1 shows the annual funding history of the program since
its beginning.

In January of 1977, the Program Office published the FIRESCOPE
Implementation Plan which described in detail the steps required
for program completion over a four-vear period (1978-1981), 4>
Detailed funding requirements for the first two vears were
included for $4.9 million, and an estimated $11.3 million was
needed for the final two vyears. The total estimate for the
four-year implementation program was $16.2 million however, the
final two-year funding requirements were 1left open pending
decisions to be made in the first two vyears of implementation
efforts. Actual funding never met planned needs and was provided
on an annual basis that hampered smooth development.

During 1978, the Aerospace Corporation performed an economic
effectiveness bhenefit cost analysis of the 1977 Research Design,
This comprehensive study examined three alternative total svstem
configurations primarily based on the number of Incident Command
System configurations required to manage several simultaneous
incidents. The recommendation presented fro the henefit cost
analvsis called for a recommended configuration costing $11.04
million. (8-9) Aerospace also estimated the annual Operations
and Maintence costs to bhe $997,000 for the recommended
configuration. ’
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Figure 4-1

Program Funding Sumarv

During the period 1979-1982, the FIRESCOPE Program Office
consistently monitored the implementation effort and reviewed
program co<t to completion estimates. As of this writing, the
best estimate to complete and implement the FIRESCOPE Design is
$8.1 million. See Section 5 for details on estimated funding.
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Memher agency direct and in-kind f(staffing, training, facilities,
and equipment) contributions to the the FIRESCOPE Program have
been significant. Nuring the period 1978 through 1980, the
matching contributions of the memher agencies was $4.3 million,
for an average of $1.4 million per vear. Since 1080, the memhers
matching contributions have steadily increased as the agencies
took on greater roles and responsibilitv toward the program. Tt
is conservatively estimated that the total matching contributions
of the agencies (including the 1972-1977 period) is $10 million.
(4) This represents an 80 per cent match to the Federal program

dollars. Table 4-1 shows the estimated member agency
contributions.

YEAR MATCHING CONTRIBUTIONS
(MiJTions]]
1973-1977 estimate . $ 1.0
1078-19080 estimate 4.3,
1981 estimate 2.3
1982 estimate 2.4
$10.T

Tahle 4-1

Agency Matching Contributions
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5

PROGRAM DEVELOPMENT AND €COST PLAN

The following is a description of develonment and implementation
tasks and estimated costs necessarv to complete the systems and
technologies included within the FIRESCOPE design. The primary
assumptions used in preparing this section are as follows:

a. The five-incident ICS capability selected by the FIRESCOPE
Board of Directors is still part of the overall
implementation plan.

b. A new OCC facility is no longer being considered.

Cc. No additional FIRESCOPE development money will be wused for
MACS/ICS Operations and Maintenance (0&M) activities. The
USFS will, however, continue to participate in O&§M as a
member agency.

d. Added to the system design is a requirement, based on an
all-hazards approach, to develop a MACS inter-agency
communication system to back up the existing systems of wire
lines and microwave. (See Conclusions.)

Development costs are those costs necessary to develop, implement
and test a single element. Implementation costs are those costs
required to provide the total number of validated elements
necessary to complete the design.

Two tables follow: Table 5-1 provides costs for each individual
development or implementation task: Table 5-2 (page 46) shows
summary costs by major component. These include program
management and associated administrative costs.
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Table 5-1 Development & Implementation Tasks for Completion

of the FIRESCOPE Program

DEVELOPMENTAL WORK REQUIRED TO COMPLETE COST TO COST TO
FIRESCOPE DESIGN DEYE%OP IM?LEMENT
M M

1.0 MULTT-AGENCY COORDINATION SYSTEM (MACS)

1.1 Policy and procedures development on
BOD goal statements ' $ 32

1.2 Test and evaluate policy and procedures

1.3 Develop and document data hase/software
specifications pertaining to development 63
programs

1.4 Provide additional o0CC facilitv space to
test MACS design components $200

1.5 Develov operational procedures for:

OCC facility internal operations 10
MACS Coordination Points (manual & 12

auto ated)

c GHQ/Agency Representative operations 10

oo

1 6 Improved internal OCC/GHO information
displays (manual § semi-automated) 63 5

MACS SUBTOTAL 170 225

2.0 FIRE INFORMATION MANAGEMENT SYSTEM (FIMS)-ALL ADP

Z 1 Data Bases (collection, formats, entry)
Fuels 125
Terrain (slope, elevation) 20

0o

64
50
38
20
64
Qualification/training records 5

=0 h @
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2.2 Software Programs

a. JInitial attack assessment 115
b. Wind model fdevelop/test/validate) 038
c. AFOS/Prime meteor data transfer. 38
d. Order processing 88
e. Urban fire spread 190
f. Large fire prediction module 500
g. Resource summary 50
h. GEOLOC data retreival software 25
i. Cost accounting software 72
j. General interface support software 65
2 3 Hardware
a. Back-up co puter and peripherals 625
b. Coordination Point terminals for graphic/
expanded display 65
c AF0S/Prime interface connect 38
d Improved incident terminals 32
e Hardware interconnect to meteoro’ogical
net ground station system 38
FIMS SUBTOTAL 3265

3.0 INCIDENT COMMAND SYSTEM

3 1 Incident Command Post equipment/facilities
(generators § command, planning trailers, etc.). 80 200

ICS SUBTOTAL 80 200

4.0 COMMUNTICATTONS

4.1 Modular systems for agency owned
communication v n/trailers 64 200

4.2 MACS radio communications svstem (satellite or
redundant terestrial) for bhoth voice and data
channels. (Svstem to interconnect MACS
Coordination Points and 0OCC. Must bhe
independent of Ground telephone lines. 375

4.3 Communication system (terrestrial, microwave
or satellite) to connect s and off-incident
incident locations with 12 voice and data
handling channel 188 80

4 4 Portable synthesized radio caches (%}

188 500
4 5 Incident personnel paging svstems /%)

44



4.6 Internal OCC telephone switching svstem which
will accommodate all agencvy user needs 25

4.7 Frequency allocations to support TGS, MACS,
meteor. net § IR needs 5

.0 TRAINING

5.1 1ICS Section training courses 350
5.2 Command Staff training courses 145
5.3 MACS training courses 65
5.4 ICS and MACS all-hazard simulation exercises 65
""""" TRAINING SUBTOTAL TTTTgneTTTTImreee

.0 MAPPING

6.1 Mapping program training package 20

-...__.-.....-—...-..--.—-..-.-...-.._..--.-__-...-...-.-..—..._———-...—....«..———.. ---------------------

_._._....__...—..._.._._...___=_.__-._._=-—._-—__.__.-..___—=___.__—._.-._...._.._.__.___—___.._____:...____—_—

.0 WEATHER

7.1 Validation test of existing WX, station 63
network

7.2 Meteor. network regional plan (hased on wind
model, existing net, RAWS, etc.) 20

7.3 Additional remote fixed weather stations 488 605

7.4 Satellite ground station for remote
monitoring (Consider interfacing with

Incident Communications svstem.) 94
7.5 Portahle meteor net systems for incidents 5 20
WEATHER SUBTOTAL 670 625
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8.

0 TINFRARED (IR)
8.1 O0OCC fixed IR receiving station 4
8.2 Additional mohile IR receiving stations 400
8.3 BEnhanced imagery transfer capabilitv to
auto plot imagerv on maps 25

8.4 Video. image transmission capahilitv between
incidents and OCC 21 150

IR SUBTOTAL 50 550

The planning for final completion calls for a three-year development and
implementation cvycle.

Funding levels would range from approximatelv $2 million to $2.7 million
annually depending wupon whether implementation completion costs are
handled by the Federal government or by the member agencies.

Even with the inclusion in the design for an all-hazard inter-agency
communications system, the total program estimated costs (including 1978-
1982 actuals) comes to $15.9 million or verv close to $16.2 million
estimat?d)program cost reflected in the 1977 FIRESCOPE TImplementation
Plan. (4.

(M) MACS I1CS COMM MAP ADP  TRAINING IR METEOR TOTAL
Development 170 80 820 20 3265 625 50 670 5700
Comnlete
Implement. 225 200 850 550 625 2405

Totals 305 280 1625 20 3265 625 600 1295 8105
Tahle 5-2

Estimated Cost for Co pletion of the FIRESCOPE Program (in thousands)
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6 CONCLUSIONS

r conclusions which are more
iscussed.

6.1 DNevelopment and Implementation Progress

The estimated 7Jevel of completion of the various FIRESCOPE
systems and techunologies is reflected in Figure 6-1. Factors
relating to the level cf completion are found in Section 3. The

completion average for the total program is approximately 60 per
cent.
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Figure 6-1 Completion Estimate for Various FIRESCOPE Systems and Téchnologies
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6.

2

Program Effectiveness

While it is virtually impnossible and risky to make
across-the-hoard comparisons of one vear against another because
of the large number of variables, a general improvment appears
evident over what existed in 1970.

The Program Office in 1980 reviewed statistics for a near
comparable time period with 1970 (13 days in 1970 versus 14 days
in 1980). Tn 1980, there was a 60-per cent increase in major
fire activity within the period. However, there was a 76-per
cent reduction in acres burned; a 36-per cent reduction in
structures lost; and a 69-per cent reduction in deaths. (66) To
what extent those reductions can he traced directly to FIRESCOPE
systems and technologies is not known. However, in the analysis
of 1970 versus 1980 situation, the agencies did determine the
following:

* The ICS enabled agencies to work together more effectively,
increased trust level and improved overall performance.

* The ICS Incident Action Plan and Frequency Management Plan
facilitated a better understanding between agencies and
improved the utilization of available radios.

* There was definite improvement in coordination of ajrcraft and
Crews.

* There was definite improvement in inter-agency contact and
communication.

* Agencies did more preplanning to meet regional needs.

* The ICS procedure of classifying resources by capabilities
facilitated ordering and incident planning.

* The strength and mobility of engine Strike Teams was evident
and probably significant in reducing losses. (66)

Although the program is only approximately 60-per cent
implemented, the benefit/cost ratio appears to he rising. The
Aerospace Corporation Benefit/Cost Analysis projected that the
program would be cost effective with only a S5-per cent increase
in fire service performance attributahle to the FIRESCOPE
Program. With annual cost and losses averaging $45 million per
yvear, an annual cost-loss reduction of 10 per cent ($4.5 million)
appears still to be a very real possibility with a fully
implemented program.
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6.3 Commitment to Program Goals and Necision Process

The F ted that it takes bhoth time
and p ucts. Multi-agency groups can
work 0 so with commitment and in. a
cohes

Programs such as FIRESCOPE can and do produce positive changes in
both personnel attitudes and agency relationships. Both have
been accomplished.

The commitment of time and energy by all agencies to making an
inter-governmental Decision Process work effectively is an
investment which contributes significantl

effectiveness of al1l design, developmen

efforts. The Decision Process used in t

evolved from an informal advisory role in i

a major and important technology in

development and implementation process.

The continued exjst
to completion of
members of the proc
importance and imp
their own agency, b
membership.

6.4 Program Planning

Complex inter-governmental dev
dedicated planning effort. Th
annual funding 1levels mandate
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6.

5

6.6

Al1-Hazards Incident Management

As originally chartered, the FIRESCOPE Program mission was to
"make a quantum jump in the capability of Southern California
wildland fire protection agencies to effectively coordinate
inter-agency action and to allocate suppression resources in
dynamic multiple fire situations.” (5)

Southern California fire agencies are faced with a wide range of
potentially hazardous situations which require effective and
coordinated incident management. In addition to the ever-present
annual wildland fires, there are winter floods, hazardous
chemical situations, major highrise conflagrations,
harbor/refinery incidents, major aircraft crashes, and the
increasing danger of major earthquakes.

While each of these situations will be tactically handled
somewhat differently, the overall incident management approach
will still utilize the five major functions which are a part of
the Incident Command System. Similary, each of these other
situations may require a multi-agency response, and thus impose
the need for a Multi-Agency Coordination System.

The Incident Command System has thus far been developed to meet
the need seen within the original mission. The system is now
well-documented in that regard, has bheen tested and is now being
implemented. The agencies, of course, desire a single incident
management system which can be applied on an all-hazards basis.

The first steps have been taken to accomplish this broadening of
the application of the Incident Command System by the work done
in developing the National Inter-Agency TIncident Management
System (NIIMS). By introducing rvelatively minor terminology,
organizational and procedural modifications, the Incident Command
System part of NIIMS is now better equippned for adaptation to an
all-hazards environment.

Further development activity should now aim at ensuring that the
procedures applicable to other hazards are well-documented and
made a part of the system description.

Communications Redundancy

Inter-agency communications presently rely on telephone services
(FTS/ATSS/commercial) and on a state owned and operated microwave
system. There is onlvy 1limited radio hackup and in some cases,
it, too, is accessed via the telephone svstem.

Tt has become evident in the program implementation that the 1ICS
and MACS systems and some of the technologies have application in
any kind of emergency situation the fire services may be called
upon to support. In other words, these systems and technologies
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are as anplicable in flood and earthquake incident management as
they are in fire. According to studies done bv the State
Department of Mines and Geologv and the Nepartment of
Communications, a major earthquake in the Southern California
area is a distinct possibility. .Such an earthquake would disrupt
both telephone and microwave communications for an extended
period of time thus rendering inter-agency coordination wuseless.
To ensure an effective multi-agency coordination capability, it
is important to provide redundancy in communications by systems
which can survive the immediate effects of a major earthquake.
Such a system should be made a priority for further program
development efforts.

6.7 Specifications Documentation

Computers are not at all exible in their approach to a problem.
For most people who have alt for years with manual procedures
and processes, jt is s etimes difficult to understand the
inflexibility and rigid n ure of a machine-driven process.

It is essential that wuser requirements and specifications
associated with computerized

and completely documented. By

designer has a blueprint to

the designer 1is often 1left

h a verv plausible design which

olitical, policy or procedural

also, of course, come up with a

job --  but only a system
programmer/analyst specialist would be able to interface with the
computer in accomplishing the activity.

The establishment of written requirements and specifications,
counled with a close 1liaison between user representative and
designer is essential to effective program design. The absence
of these elements can and usually does end up in an unworkable
design; rework and patches; time delays to other programs; and
most importantly, unhappy users and designers.

6.8 Design Evaluation

A considerable amount of wor nd
preliminary designs of system by
contract early in the program. ad
no formal feasibility evaluat ot

always aware that either an individual agency or, in some cases,
all member agencies may not agree to eventual implementation of
that design.

The lack of expedient feasibility evaluation of contractor
end-item products caused downstreanm delay and redesign efforts.
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When member agencies did become aware of what the design meant in
terms of implications to existing agency procedures, a no-go
decision sometimes resulted. Had there been a more rigid
evaluation process in place at the time the conceptual design
work was taking place, some of the detailed design effort could
have been avoided.

Future contract efforts which require product development should

have an evaluation and feasibility test incorporated as a part of
the contract.
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