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SUMMARY OF FINDINGS AND RECOMMENDATIONS 

This report presents an analysis and recom
mendations for a conceptual design of a 
universal emergency telephone number (911) 
system for the five counties and associated 
cities of the Columbia Region Association of 
Governments (CRAG) area. Eight alternative 
system configurations are postulated, analyzed, 
and compared. For each of the eight alterna
tives, the personnel, telephone, facility, and 
major capital equipment required are given. 
For the recommended system alternatives, the 
methods of management, funding, and imple
mentation that are best suited are described. 

Specific findings and recommendations of 
the study are as follows: 

Feasibility of 911 for CRAG 

If the objective of CRAG is to maximize 
the ease and minimize the response time for 
citizens to the proper emergency services, then 
technical, operational, political, and financial 
anr.lyses presented in this report would indicate 
that 911 is feasible for the CRAG area. In 
meeting this objective, however, the self
defined roles and operational procedures of 
law enforcement, fire protection, and emer
gency medical organizations must be changed 
to promote interagenr:y and intergovernmental 
coordination. (Chapter I.) 

Problems of Implementation 

The CRAG area, with its 13 telephone 
companies, 120 public safety agencies, five 
counties and two states is far from an ideal 
region for the implementation of 911. The 
attitudes of cooperation expressed by many 
elected and appointed officials toward consol
idation of public safety communications facil
ities and improved service to the public offset 
in large measure the problems posed by this 
unique political and institutional geography. 
(Chapter II.) 

Philosophy of 911 Implementation 

To solve the problem of the mismatch of 
telephone exchanges with county line and fire 
district jurisdictional boundaries by modifica
tion of the telephone plant would cost about 

1 

4 million dollars. This would greatly disrupt 
normal telephone service to the public and is, 
in our opinion, an unjustified solution. We 
conclude, instead, that it is only through inter
governmental cooperation to allow coordi
nated 911 answering among jurisdictions, 
rather than the preservation of existing frag
mented public safety communications, that 
911 can be made feasible in the CRAG area. 
(Chapter II.) 

Operational Concept 

To implement cooperative 911 telephone 
answering, a two-stage system in which 911 
call answering from the public is separated 
functionally* from the radio dispatch of public 
safety resourcc~ 's rerommended. This system 
would utilize ktyboard entry by 911 answering 
personnel together with computer indexing of 
telephone numbers, addresses, and agency 
jurisdictions to provide simultaneously rapid 
transfer of citizen information with a minimum 
of call transfers. (Chapter IV and Appendix C.) 

Present Recoverable Costs 

In computing the cost of 911 for the CRAG 
area, the present cost of facilities, telephone, 
and personnel must be considered to the extent 
that present costs are recoverable; that is, to 
the extent that the implementation and oper
ating costs of any of the new systems proposed 
would be reduced. For the 52 small communi
cations centers presently serving law enforce
ment and fire protection agencies in the CRAG 
area, the present value of space--measured by 
the cost to build additIonal space in the same 
facilities is about 1.2 million dollars. The 
telephone and personnel costs that are recover
able are about 2.02 million dollars annually. 
(Chapter V.) 

System Alternatives for 911 and Radio 
Dispatch 

The eight 911 telephone answering and radio 
dispatch options considered were formulated 

*And possibly geographically and organizationally, as 
well. 

LL 
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by combining two 911 answering alternatives, 
regional 911 and county 911, and five radio 
dispatch alternatives: current facilities, one law 
enforcement and one fire center in each 
county, one combined law enforcement and 
fire center in each county, one law enforce-

ment and one fire center for the region, and 
one combined law enforcement and fire re
gional center. 

On the basis of ten-year costs--initial and 
ten-year recurring--the following ranking of 
the systems* applies: 

911 Alternative Radio Dispatch Alternative 

Ten-Year Total 
(millions of 

dollars) 

Regional 911 One combined law enforcement and fire 
regional center 

$15.1 

Regional 911 One law enforcement and one fire, two 
dispatch centers total 

15.7 

Regional 911 One combined law enforcement and fire 
center per county, five dispatch centers 
total 

19.5 

Regional 911 One each law enforcement and fire dispatch 
center per county, ten centers total 

21.3 

County 911 One combined law enforcement and fire 
center per county, five dispatch centers 
total 

22.7 

County 911 One each law enforcement and fire dispatch 
center per county, ten centers total 

25.2 

Regional 911 

County 911 

All current dispatch facilities, 52 total 32.0 

34.6 All current dispatch facilities, 52 total 

From the above it can be seen that wit.h the 
exception of the alternatives that use current 
dispatch facilities for 911, all regional alterna
tives are lower in cost than all county alterna
tives. Furthermore, considering the 20.2 mil
lion dollars of recoverable dispatch costs over 
ten years, three of the regional alternatives 
would actually reduce costs when considered 
on a ten-year basis over what is currently 
being spent on communications including the 
costs of system implementation. (Chapter V.) 
In addition, the system design we have pro
vided will be 50 percent more capable (i.e., 
can handle 1.5 times as many calls) than the 
existing system. 

911 Recommendation 

For the regional alternatives, about 10,000 
main telephone stations (equivalent to about 
20,000 people) would require the citizen's call 
to be transferred. For the county alternatives, 
about270,000 main stations (or about 540,000 
people) would require call transfer. On the 
basis of the vast difference in call transfer 
requirements and the significantly lower cost, 
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we unequivocally recommend regional 911 
over county-by-county 911. (Chapter V.) 

Radio Dispatch Recommendations 

On the basi'~ of operational factors, we 
recommend any of the first three alternatives 
listed above: 

Regional 911 with 
(1) One dispatch center for the region. 
(2) Two regional dispatch centers (one 

each for law enforcement and fire). 
(3) One dispatch center per county. 

Regional dispatch would offer the lowest cost 
and greatest operational benefit; its benefits 
would only be obtained, however, through 
cooperation on the part of local elected of
ficials as well as law enforcement and fire 
agency heads. While we have seen significant 
evidence of a desire to consolidate on the part 
of various officials, at the present time our 
evidence indicates that the cooperation needed 
for regional dispatch is not manifest. For this 

* Alternatives are illustrated on the last page of the 
Summary (Fig. S-l). 
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cooperation to become manifest, strong sup
port from the public will be necessary. Such 
public support must in turn be created by 
strong public education from local elected 
officials on the costs and benefits of the al
ternative courses of action that are available. 

Without this extensive public support, 
county-by-county radio dispatch, with regional 
911 answering would be the best alternative. 
(Chapter V.) 

Microwave Recommendations 

Preliminary analysis of the cost of a micro
wave system to link the various central offices 
with a regional 911 center shows that, without 
considering the costs of interconnection to the 
telephone system and the costs of terminal 
equipment, a regional microwave system for 
911 incoming lines could be paid for in about 
three and one-half years, when compared with 
the yearly telephone charges. We recommend, 
however, that a regional microwave system not 
be implemented until further analysis is made 
of the requirements for other local government 
communications that would use the same 
backbone facilities. (Chapter V.) 

Emergency Medical Recommendations 

For emergency medical communications we 
recommend the following features: (Chapter 
V.) 

- A policy setting board that would include 
ambulance organizations, fire depart
ments providing rescue and medical as
sistance, hospitals, and communications 
organizations. 

- Each dispatch center implemented be 
provided a publicly funded dispatch 
capability for emergency medical care. 

- Training courses for emergency medical 
communications procedures. 

- A zoned system lor improvement of 
emergency medical response. 

- All "Code 3" ambulance requests be 
originated or be approved by the appro
priate radio dispatch center. 

- Ambulance companies be reimbursed for 
all "no loads" or "standbys" that are 
originated by dispatch center action. 

3 

Management Recommendations 

On the basis of data acquired on the beliefs 
and perceptions of the political leaders of the 
region, we considered four alternatives for 
management of a regional system: management 
by a new entity; management by CRAG; 
management by Portland/Multnomah County 
in the CRISS format; and management by the 
Metropolitan Service District (MSD). Our 
recommendation is for management by MSD, 
when appropriate changes to the Metropolitan 
Service District Act are made by the state 
legislature of Oregon. An alternative would be 
management in a CRISS format, provided 
structural safeguards are built in to insure 
complete fairness and objectivity in manage
ment. In both alternatives, the use of an 
advisory or user board to set operational pol
icies is strongly recommended. (Chapter VI.) 

Recommended Financing 

Five sources of funding for the regional 
alternatives were considered: federal grants, 
revenue sharing, an ad valorem property tax, 
a state-collected telephone excise tax, and 
private grants. For both implementation and 
operation of the system, our primary recom
mendation is a telephone excise tax. If such a 
tax cannot be obtained from the Oregon and 
Washington state legislatures, we would recom
mend implementation funding by federal 
grants in highway safety, emergency health, 
law enforcement, civil preparedness, and by 
the Robert Wood Johnson Foundation (emer
gency medical) and Ford Police Foundation 
private sources. Funding for operation, should 
the telephone excise be unavailable, should be 
by the ad valorem property tax levied for the 
MSD. (Chapter VI.) 

Implementation 

An implementation plan developed in this 
study provides for the system to become 
operational within two years after decision by 
CRAG. (Chapter VI.) 
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I INTRODUC-TION 

A. BACKGROUND 

On October 1, 1972, the Columbia Region 
Association of Governments (CRAG) selected 
SRI to develop a conceptual design for the 
implementation of a coordinated 911 emer
gency communications reporting and dispatch
ing system. As initially planned, the study 
covered Columbia, Clackamas, and Washington 
counties in Oregon, and was to be comploted 
by February 1, 1973. Subsequently, on Jan
uary 15, 1973, the city of Vancouver and 
Clark Gounty, Washington, jointly contracted 
with SRI for participation in the study, and 
on March 12, 1973, the city of Portland and 
Multnomah county, Oregon, were added to 
the study. To allow for the inclusion of these 
added cities and counties in the conceptual 
design, the completion date was extended to 
May 15, 1973. 

The award of the contract was made under 
a federal action grant under the provisions of 
Part C of Title I of the Omnibus Crime Control 
and Safe Streets Act of 1968, as amended. 
CRAG, through her member agencies, con
tributed a local matching share in the form of 
contributed services of the Project Director, 
Mr. John Ryan of Washington county, and 
other police, fire, and communications offi
cials from the city and county governments 
within the region. 

B. OBJECTIVES 

The overall goal of the effort described in 
this report was to improve the coordination 
among public safety organizations within the 
CRAG area and to facilitate citizen access to 
better coordinated emergency services. 

Specific objectives, as stated in the contract, 
were the following: 
(1) A conceptual design (as opposed to a 

detailed engineering design) for the im
plementation of a coordinated emergency 
communications reporting and dispatch
ing system. 

(2) Several system implementation alterna
tives, which may include, but will not be . 

7 

( 3) 

( 4) 

( 5) 

limited to, a regional, local entity, and/or 
other desirable system. 
A recommended implementation plan 
whereby the responsible governmental 
agencies may provide for a 911 emergency 
communication system(s) and associated 
dispatch facilities. The plan shall include 
a recommended configuration of the 
proposed system, the capital and oper
ating costs, major ,equipment and facili
ties, and space and personnel require
ments. 
The alternative system configurations 
and implementation plans shall also in
clude capital and operating costs, major 
equipment and facilities, and space and 
personnel requirements. 
The alternative systems and the recom
mended implementation plan shall docu
ment major differences in terms of their 
expected impact on governmental and 
other entities affected. Economic and 
operational comparisons shall be pre
sented in sufficient detail and language 
as to be readily understood by citizens 
and local officials. 
In producing the above results, SRI shall 
specifically consider: 

(a) The technical resources and exper
tise of the public safety and local 
governmental agencies participating 
in the program. 

(b) The existing and already planned 
physical and transmission facilities 
and switching of the local and 
county governments as well as the 
telephone companies and other af
fected agencies. 

(c) The capabilities of the various tele
phone companies to provide service 
commensurate with the past and 
expected rulings of the Oregon State 
Public Utilities Commission. In par
ticular, to assure participating gov
ernments of the basis of the recom
mendations made by the contractor, 
written verification and documenta
tion of telephone company intent 
shall be included. 
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(d) The social, economic, legal require
ments, and political processes and 
structures unique to each partici
pating local and county government. 

(6) SRI shall investigate the availability of 
private, state, and federal funding pro
grams to carry out the implementation 
plan and make such recommendations 
for outside funding. 

C. PROCESS OF THE STUDY 

It waR recognized from the outset of this 
study that the success of this program--as 
measured by its resulting in an implemented 
911 system as opposed merely to a report-
depended heavily on strong collaboration, 
undE.'r the auspices of CRAG, between SRI 
and members of the local and county govern
ments affected by the effort. It was antici
pated that the successful implementation of 
911 required some functional consolidation of 
many fragmented communication facilities. 
Such functional consolidation would require 
the active support of both elected officials and 
police, fire, and technical people employed in 
the various governments. Accordingly, our 
methodology was designed to insure that the 
recommended system concepts would have as 
wide a basis of consensus as possible. 

Such consensus does not mean that the 
recommendations were to be unanimous or 
were arrived at through a process of majority 
vote. Each individual was accorded every 
opportunity to express his views throughout 
the course of the project in private and in 
meetings, and his views were considered in the 
light of rational argument. Some disagreement 
with our recommendations on the part of 
various individuals is expected, but we would 
not expect that those officials involved in the 
study would feel that their views were not 
considered fully. Hopefully, all individuals 
who have contributed to the study will feel a 
sense of respor.sibility in bringing a 911 system 
to fruition, even if some do not fully agree 
that the plan presented in this report is the 
best way to accomplish the task. 

To implement the study process, CRAG, at 
SRI's request formed two task forces. One 
task force was made up of representatives of 
the various telephone companies operating 
within the region. The other was made up of 
law enforcement, fire protection, communica
tions, and emergency medical officials repre
senting both governmental and commercial 

ambulance companies. Task force meetings 
were held every few weeks throughout the 
study. At each meeting, usually attended by 
20 to 25 task force members, SRI provided 
written material on the progress of the study, 
gave a brief presentation, and received com
ments on the desirability of alternative courses 
of action. In addition, task force members 
performed the bulk of the data collection 
activities. By performing this task, the famil
iarity of the various members with their own 
activities was exploited to provide both more 
effective data collection and to enhance the 
feeling on the part of task force members for 
the orientation of the effort. Much spirited 
discussion took place, especially in the area of 
operational requirements for 911. After each 
meeting, the CRAG staff prepared minutes 
and an agenda for the next meeting. 

Considerable help was also received from 
, the CRAG Executive Board, as a body during 

briefings on the progress of the study and as 
individuals during the course of the study. 
Individual interviews were conducted with 
about 15 local elected and appointed officials 
in the five counties to determine the most 
effective management alternatives for a re
gional 911 system. 
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D. HISTORY AND PROGRESS OF 911 

With the strong urging of the Federal Com
munications Commission (FCC), the availabil
ity of 911 as a universal emergency number 
was announced by the Bell System on January 
12, 1968. According to statistics published by 
American 'relephone and Telegraph (AT&T), 
as of June 1972 there were 222 systems in 
service and 56 systems scheduled to serve a 
total population of over 22 million. The basic 
idea of 911 is to provide a single, easily
remembered telephone number for all citizens 
to call for all emergencies. Such a number 
would reduce the total response time for 
emergency services--that is, the response time 
measured from inception of the citizen's 
need to delivery of such services to him. This 
is in contrast to the usual methods employed 
by public safety agencies for the measurement 
of response time--from receipt of call to 
delivery of service. The improvement in re
sponse time directly attributable to 911 is in 
the portion of time eliminated between the 
onset of need and the receipt of call by the 
public safety agency. Without 911, this ti~e 
is often lengthy, since the citizen must look 111 

his telephone directory to find the proper 
number (in most metropolitan areas, there 
are usually tens of police, fire, and ambulance 
numbers in the directory), call the operator 
for assistance, or be transferred, sometimes 
haphazardly, from one agency to another. 

The main advantage of 911 is the ease it 
provides the citizen in obtaining the help he 
needs. The main difficulty is that ease for the 
citizen comes only by close coordination be
tween the public safety agencies, since all 
agencies involved must work together closely 
to plan and operate a 911 system. The narrow 
functional responsibilities preferred by many 
agencies at the expense of Jarge public benefits 
are not possible with 911. In particular, 911 
raises important and timely issues on the 
proper resource allocation policies of police; 
these issues transcend the technical problems 
of 911. 

Costs of 911 vary in different areas of the 
country. Such costs are difficult to determine, 
since many 911 systems--in particular those 
implemented in larger cities--were coupled 
with other improvements to the communica
tion systems of law enforcement and fire 
protection agencies. In many areas (and also 
for the CRAG area, as shown by this study), 
the largest costs are associated with additional 
personnel required to operate the system. 
These costs are offset considerably by the 
savings obtained from consolidation of com
munications facilities. 

The major problem of 911 planning is to 
unify all agencies involved to work toward the 
common goal of implementing 911. By its 
very nature, a single emergency number re
quires consolidation of either telephone an
swering or radio dispatch facilities. Two types 
of general systems are in use through the 
United States. One, often called the "transfer 
method," requires that the 911 operators 
screen all calls and transfer the citizen to the 
appropriate agency without the citizen having 
to dial another number. The other, called the 
"relay method," requires the 911 operator to 
transfer the information given by the citizen 
to the agency. The relay method is superior to 
the transfer method in terms of reducing re
sponse time, but it requires greater cooperation 
among agencies at an operational level. It is 
the relay system that has been recommended 
for all alternatives in this study. 

At the federal level, the Executive Office 
of the President supports 911 and encourages 
"local authorities to adopt and establish 911 
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emergency telephone service in all metropoli
tan areas, and throughout the United States. 
Whenever practicable, efforts should be initi
ated in both urban and rural areas at the same 
time:"* Federal policy by the Executive 
branch, however, at the present time is that 
Clresponsibility for the establishment of 911 
service should reside with local government. II 
States are encouraged to assist local govern
ments in providing for this service. 

Considerable congressional interest, how
ever, has been shown in 911 in recent years, 
and the momentum for requiring 911 (and for 
providing direct federal subvention for the 
additional costs) has been growing. In the 
92nd Congress, bills for federal funding of 
911 sponsored by Congressmen Roush of 
Indiana and Young of Florida attracted over 
50 sponsors. In 1972, the state of California 
passed a bill sponsored by Assemblymen 
Warren and Russell, making 911 mandatory 
in the state by 1982, and providing for a plan 
to be worked out for state subvention to local 
government. We believe that many other states 
will probably pass similar statutes, and that 
within five to ten years 911 will be required 
by either federal or state law throughout the 
nation. 

E. REPORT PLAN 
Chapter II describes what we believe to be 

the nature of the problem of implementing 
911 in the CRAG area. We contrast the 
political and institutional problems of the 
CRAG area with a jurisdictional ideal for 
implementing 911. This leads directly to the 
key assumptions we have made, and upon 
which our concept for 911 for CRAG is 
grounded. We then explore the problem of 
mismatch between public safety agencies and 
telephone exchanges and place some quantita
tive dimensions on the extent of such mis
match and the costs to the telephone com
panies to correct it. It is important to state 
that we do not endorse the extensive and 
costly changes described. On the contrary, 
we present them merely to provide objective 
explanation of the difficulties that would 
arise if local officials abrogate their responsi
bility for intergovernmental cooperation in 
favor of a posture of "let the phone company 
do it." 

*"National Policy for Emergency Telephone Number 
911," Executive Office of the President, Office of 
'l'elecommunication Policy, Bulletin No. 73-1, March 
21, 1973. (Reprinted as Appendix G in this report.) 



Chapter III presents the traffic analysis for 
the present expected traffic and that expected 
for 1990, for both 911 and radio dispatch. 

Chapter IV contains (1) the operational 
requirements for exchange of information 
between telephone answering and radio dis
patch; (2) a description of two classes of 
alternative 911 answering systems, regional 
and county-oriented, each with various radio 
dispatch options; and (3) the personnel, space, 
telephone line, and equipment requirements 
for the regional and county-by-county 911 
systems. 

Chapter V provides cost comparison for the 
alternatives on the basis of initial capital and 
recurring costs. A ranking (in terms of cost) 
of the various alternatives, over a ten-year 
period, is given. 

Chapter VI provides recommendations for 
a proposed system with various alternatives. 
A plan for the management, implementation, 
operation and funding of the system is also 
given in this chapter. 

Supplementary material used as a basis for 
many of the recommendations in this report 
is provided in a separately bound set of ap
pendices. This material includes information 
on the public safety and telephone companies 
serving the five-county area, a discussion on 
the management of emergency medical re
sources, description of information processing 
and retrieval equipment, information on an
swering center force sizing requirements, facil
ity costing information, answering center 
telephone line considerations and require
ments, telephone costs, and the position of 
the Executive Office of the President on 911. 
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II THE NATURE OF TME PROBLEM 

A. AN IDEAL 911 JURISDICTION 

To aid in the understanding of the particular 
difficulties--or perhaps opportunities--that will 
be present in the implementation of 911 in 
the CRAG area, we describe an ideal 911 juris
diction--a jurisdiction of arbitrary population, 
geographic area, and governmental level. Such 
a jurisdiction has but one important attribute: 
All physical, structural, and political condi
tions are tailored for complete ease in imple
menting 811. For other reasons, it might not 
be an especially desirable place to live and 
work. 

First, we can describe the telephone system 
of such a jurisdiction. It should have but one 
telephone company throughout, with com
plete congruence of telephone exchanges with 
both the exterior boundaries of the jurisdiction 
and the interior boundaries between any sub
jurisdictions. The telephone equipment should 
be of the most modern variety, preferably 
with electronic switching equipment through
out. All pay telephones in this jurisdiction 
would of course be of the dial-tone-first 
variety; that is, they would require no money 
to dial 911. Most important, the costs of 911 
telephone installation and operation would 
be absorbed completely by a public-service
mil1ded telephone company, with benevolent 
investors. 

The governmental structure of such a juris
diction would be one in which there was both 
a high degree of central political authority and 
total obedience to this authority from police, 
fire, and communications agency heads. Cen
tral political authorities would dictate that 
911 be implemented; law enforcement, fire 
protection, and communications agencies who 
are concerned with political ends or means 
would regard this decision as completely 
binding on their departmental policies without 
question. Law enforcement officials would 
view all citizens' requests for service as valid 
and would have sufficient resources to respond 
to all citizens' requests. 

The jurisdiction would have one communi
cation center that performed dispatch for all 
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public safety activities within its boundaries; 
if there were any other communications 
centers run by subjurisdictions, they would 
service areas that were in distinctly separate 
telephone exchanges. 

Lastly, there would be no competition 
among law enforcement, fire protection, emer
gency medical service, or communications 
agencies for absorbing each other's communi
cations facilities. Heads of such agencies would 
meet and decide that there should be one 
communications center to answer 911 calls 
from the public, dispatch emergency vehicles 
of all kinds, consolidate their activities physi
cally, and in the process save their taxpayers a 
great deal of money in addition to providing 
them with 911. This ideal jurisdiction lacks 
the pluralism that characterizes most metro
politan areas in the United States where, 
ironically, 911 is needed most. 

B. THE CRAG AREA COMPARED TO THE 
IDEAL 

Instead of the ideal region's one telephone 
company, the CRAG area has thirteen, with 
almost every type of central office equipment 
from step to electronic switching. Over half of 
the telephone main stations are involved in 
some boundary mismatch problem; there are 
few pay telephones that are of the dial-tone
first type, and, needless to say. the investors 
in the thirteen telephone companies1 if not 
excessive in their demands for return on in
vested capital are not totally benevolent either. 

The five counties comprising the CRAG 
area contain 120 law enforcement, fire pro
tection, and emergency medical service agen
cies. Officials of many of these agencies are 
active in the political life of their communities. 
Interaction with these officials individually 
and collectively during the project has given 
the distinct impression that they do not 
hesitate to both express and act upon their 
vbws on the desirability of 911. In particular, 
offlcials of many municipal fire departments 
and rural fire districts, who play important 
roles in the political life of their communities, 
view 911 as a distinct threat to the institu
tional forms of fire protection that have 



existed for many years. For different reasons, 
some municipal police officials fear that 911 
will create too much demand for service by 
the public, breaking apart the encapsulation 
of police from the community that presently 
keeps public demand for service within the 
limited budgets of the police departments. 
This in turn creates distrust on the part of 
officials of more service-oriented law enforce
ment agencies that the consolidation of 911 
or dispatch facilities will cause their own 
citizens to complain about the qL:ality of 
service. 

Th(' material and human resources allocated 
to public safety communications in the CRAG 
area are generally poor compared to those of 
more economically developed areas of the 
nation. '1'here are only three communication 
directors employed by any of the jurisdictions 
in the reginn--Clackamas and Washington coun
ties and the city of Portland. Public safety 
communication';; facilities are fragmented at 
present, win:. many one- and two-position 
single-sj.u~e communications centers that are 
frequer • .,lY engineered, maintained, and oper
ated at substandard levels of performance. 

Yet on the p.~t of the local governments 
involved, as W(~ll as the regional association of 
governments, there is clear recognition of 
these problems and a high degree of inten
tionality and enthusiasm has been mobilized 
to solve tham. On the part of the county 
governments--Clackamas, Clark, Columbi~, 
Multnomah, and Washington--there are defI
nite programs underway aimed toward con
solidating public safety dispatch. City govern
ments within these counties are actively 
cooperating with the county governments by 
seriously considering joining these county dis
patch centers by contract service or inter
o'overnmental agreements. The city of Portland 
:nd Multnomah county are cooperating in the 
development of a modern police dispatch 
center to serve both the Portland Police 
Bureau (PPB) and the Multnomah County De
partment of Public Safety (MCDPS). CRAG 
has for several years sponsored and actively 
supported an enthusiastic communications 
subcommittee which both gave the initial 
impetus to the study described here and 
formed the nucleus of the task forces that 
have aided SRI substantially in the perform
ance of the study. 

'1'0 summarize, the CRAG area is beset 
with many technical, personnel, and political 
problems and deficiencies that will make im-

plementation of 911 difficult and perhaps 
costly; yet there is an active movement at all 
levels of government throughout the region to 
solve these problems and to create institutional 
forms that would make the implementation 
of 911 feasible. 

C. 911 CONCEPTS FOR CRAG--BASIC 
ASSUMPTIONS 
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Considering both the ideal setting for 911 
and the very real problems and presently on
going solutions to some of these problems in 
the CRAG area, any concept for 911 in the 
CRAG area must be based on the following 
assumptions: 

• There exists no presently operating facil
ity that would be suitable for a complete 
911 system--that is, a facility suitable for 
both 911 answering and radio dispatch 
of all public safety activities within the 
region. 

It Modern communications and information 
systems technology makes technically 
and economically feasible the physical 
and functional separation of 911 tele
phone answering from radio dispatch, 
without deterioration of response time. 
This separation could be effected within 
the same facility or between ·different 
facilities. Specifically, this could be ac
complished by digital transfer of the 
information received from the caller, 
rather than transfer of the caller. 

.. The momentum for consolidation of 
radio dispatch (which is believed to be 
highly desirable in addition to, but apart 
from, its advantages for implementing 
911), would be either at the county level 
(or combined city/county in the case of 
Portland/Multnomah), or at a regional 
level. 

• Our most critical assumption is that it is 
operationally, technically and organiza
tionally feasible to consolidate further 
both 911 answering and radio dispatch 
operations of the various law enforce
ment and fire agencies within the region. 
The validity of this assumption rests on 
the following foundation: 
- That with the possible exception of 

the city of Portland, all of the law en
forcement agencies within the region 
have more or less the same normalized 
telephone call volume; that is, the same 
number of calls per capit.a population. 

This finding has been empirically con
firmed in Chapter III. 

- That any differences in policies of call 
answering; that is, the particular citi
zen requests that require dispatch 
action can be made effectively explicit 
to 911 answering personnel. Therefore 
radio dispatchers will not be burdened 
with direct conversations with citizens 
more than a small fraction of the time. 
This rests on sufficient information 
system capability for 911 operators, 
which we feel we have provided. 

- That 911 answering personnel, who 
are not uniformed police or firemen, 
can be effectively trained to be respon
sive to the policies of different de
partments. This assumption has been 
confirmed in various dispatch centers 
throughout the nation. 

- That radio dispatchers can likewise be 
trained to be responsive to the needs 
of various police and fire agencies if 
given the proper training and informa
tion system backup. If radio dispatch 
is consolidated on either a county or 
regional basis, the precise assignment 
of positions to different law enforce
ment, fire, and emergency medical 
agencies can be structured to assure 
responsiveness. 

- Most important, the various senior of
ficials of the law enforcement and fire 
agencies have both the will and flexi
bility to assure effective service to 
citizens with 911. This assumption 
rests partially on our knowledge of 
their attitudes acquired over the last 
six months and to a significant extent 
on our proposed structure for manage
ment and control which we have de
scribed in Chapter VI. 

CI) Telephone system modification by either 
(1) sufficient new telephone switching 
equipment to implement automatic lo
cation identification or automatic call 
routing; or (2) modification of the exist
ing telephone central offices in order to 
normalize the telephone exchange/public 
safety boundary mismatch problem 
would be prohibitively costly and there
fore unlikely to occur given the present 
regulatory environment. This means that 
the resolution of the mismatch problem 
lies in the public safety agencies having 
as few 911 answering centers as possible 
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rather than the telephone companies 
allowing the present pattern of fragn1en
tation of telephone answering to be 
,perpetuated by technological rather than 
organizational change. 

CD The design of any 911 answering or radio 
dispatch facility must allow for incre
mental addition of public safety agencies 
served. * 

On the basis of these assumptions, it is 
possible to postUlate a set of alternative system 
concepts and a set of operational, technical, 
and administrative requirements that must be 
met by all alternative system concepts. Com
parison of alternative systems and selection of 
recommended systems will then be possible. 
To demonstrate the magnitude of the need 
for consolidation of 911 answering facilities, 
the quantitative extent of the emergency ser
vice/telephone exchange mismatch problem 
will be presented. 

D. EXTENT OF THE TELEPHONE AND 
EMERGENCY SERVICES BOUNDARY 
MISMATCH 

1. Types of Mismatch 
In Appendix A, Figures A-1 through A-15 

illustrate the boundary mismatches among 
telephone, public safety, and political service 
areas. A mismatch can occur in anyone of the 
following four situations: 

• A citizen requiring emergency services 
calls from an exchange that is con
nected to a 911 center in another 
county. 

Q) A citizen is in a fire district whose dis
patch center is connected to a 911 
center that is different from the 911 
center to which the caller's exchange 
is connected. 

6' A citizen requiring emergency services 
calls from an exchange that is con
nected to a 911 center in an adjacent 
county but the citizen is in a county 
that does not have 911 service. 

*For example, Clackamas county is presently planning 
a law enforcement dispatch facility that will not in
clude fire at present. Both the Clackamas county dis
patch facility as well as any 911 answering facility 
that serves it should be designed to allow either 
(1) consolidation of fire dispatch into the present 
law enforcement dispatch facility, or (2) consolida
tion of all fire dispatch in a separate facility. This is 
not to say that these alternatives are of equal benefit, 
but rather that they all must be considered as pos
sible courses of action and therefore must be al
lowed for in the conceptual design. 
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• A citizen requiring emergency services 
in a county that does have 911 service 
calls from an exchange that is located 
in·a county that does not have 911 
service. 

The first case is illustrated in Figure l(a). 
The citizen is located in a telephone exchange 
that overlaps a county line. The exchange's 
central office is located in another county and 
is connected to the 911 center in that county. 
If the citizen requires assistance from his 
county sheriff, his call for the sheriff will be 
answered by the 911 center in the next 
county. Procedures would require that the 
911 center receiving the call identify the 
calling location and pass the required informa
tion to the sheriff's dispatch center for the 
citizen's location, or transfer the citizen to 
the proper dispatch center. 

rrhe second boundary mismatch case is 
illustrated in Figure l(b). In this case a citizen 
requests fire assistance from a fire district that 
overlaps county lines and is further split by 
two telephone exchanges or central offices. 
The call [Call Service point in Figure l(b)] is 
first routed by Central Office (CO) No.1 to 
the 911 center in which the CO is located. 
That 911 center recognizes that the correct 
fire dispatch facility is in another county and 
routes either the information or the citizen's 
call to the 911 center in the correct county. 
The second 911 center then contacts the cor
rect fire district dispatch through its serving 
CO [shown as Central Office No.2 in Fig
ure l(b)]. The correct equipment to aid the 
citizen is then dispatched by the fire district 
dispatchers. 

Figures l(c) and l(d) illustrate the third 
and fourth boundary mismatch situations. 
These cases will occur along the exterior 
boundaries of the five-county region--Colum
bia/Clatsop, Washington/Yamhill, Washington/ 
Marion, Clackamas/Marion, Clark/Skamania, 
and Clark/Cowlitz. 

In Figure l(c) the citizen is shown in an 
exchange that is connected to a 911 center but 
the citizen lives in a county not serviced by a 
911 center. For that case, it is probable that 
the 911 operator would provide the citizen 
with a referral number for the county in which 
he lives. Alternatively, the 911 operator could 
simply tell the citizen that 911 was not active 
in the citizen's county and the citizen should 
use his telephone directory. This latter case 

might occur if the 911 operator could not 
easily determine the correct number for the 
citizen's county. 

Figure led) illustrates a more serious situ
ation in which the citizen lives in a county 
served by 911 but his exchange central office 
is in a county not served by 911. This situation 
could occur if most of the main stations in an 
exchange were in a county not served by 911 
and it is economically and/or operationally 
not feasible to connect the exchange to the 
911 center. In this case, the citizen will re
ceive no response upon dialing 911 because 
the telephone equipment in the exchange will 
only recognize it as an incomplete number. 
It would be possible for the CO to recognize 
the 911 number and use a recorded message 
that would tell the citizen that 911 was not 

,available in that exchange. This option would 
also have to be economically and/or opera
tionally justified. 

2. Magnitude of Mismatch 

Information obtained from the telephone 
companies (see Appendix A) was used to 
qua.ntify the extent of the mismatch due to 
telephone boundaries overlapping county 
lines of the types shown in Figures l(a), (c), 
and (d). Table 1 lists the counties, exchanges, 
and +.elephone main stations affeC'ted by mis
match. 
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The number of main stations affected by 
mismatch in each county is given at the bottom 
of Table 1; the total for all counties in the 
study is 269,683. Some of these main stations 
are tied to central offices that are outside the 
five-county region. These central offices are: 
Jewell, Newberg, Aurora, Monitor, Silverton, 
Washougal River, and Woodland. These ex
changes represent mismatch at the exterior 
boundaries as shown in Figure l(d). Approxi
mately 1,100 main stations (representing 
about 2,200 people, assuming 2 people per 
main station) in Clark, Washington, Clackamas, 
and Columbia counties would be affected by 
mismatch of Figure l(d) if no provisions were 
made to connect these exchanges to the 911 
center(s). 

The other side or the problem, as illus-
trated by Figure l(c), has about 10,700 main 
stations (about 21,400 population) which 
would receive a referral number from the 911 
center(s). The proportion of the 11,800 main 
stations [Figures 1( c) and 1( d)] actually con
nected to the 911 center(s) will be a function 
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Table 1 

TELEPHONE BOUNDARY OVERLAP AND NUMBER OF MAIN STATIONS 

Total 
Central Main 

Counties Overlapped Office Stations 

Columbia-Clatsop Jewell 271 Co 
Columbia-Multnomah Scappoose 1,838 Co 
Columbia-Washington Vernonia 798 Co 
Washington-M ultnomah Somerset 2,566 W 
Washington-Multnomah Cherry 18,180 W 
Washington-Multnomah Cypress 9,045 W 
Washington-Clackamas Stafford 2A72 iN 
Washington-Clackamas Tigard 8,'823 W 
Wash-Clack-Yamhill Sherwood 1,458 W 

Washington-Yamhill Gaston 587 W 
Washington-Yamhill Scholls 982 W 
Wash-Yarn-Marion Newberg 4,126 W 

Clackamas-Marion Aurora 1,165 Cl 
Clackamas-Marion Monitor 375 Cl 
Clackamas-Marion Silverton 3,384 Cl 
Clackamas-M ultnomah Corbett/ Aims 947 Cl 
Clackamas-M ultnomah Gresham 13,133 Cl 
Clackamas-Multnomah Orient 2,092 Cl 
Clackamas-M ul tnomah Harold 

Street 11,607 C1 
Clackamas-M ultnomah Lake Oswego 8,943 Cl 
Clackamas-M ultnomah Oak Grove/ 

Mil 18,604 Cl 
Clackamas-M ultnomah Prospect 29,045 Cl 
Clark-Skamania Washougal 2,333 CIa 
Clark-Skamania Washougal 241 CIa 
Clark-Cowlitz Woodland 1,390 CIa 
Clark-Cowlitz Amboy 294 CIa 

Total main stations, all counties: 269,683 

Total main stations, each county: Clackamas: 71,560 
Columbia: 9,746 
Washington: 64,044 
Clark: 4,258 
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Main Stations by County 

78 Clat 
1,798 Mult 

775 W 
2,314 Mult 
6,032 Mult 
7,897 Mult 

733 Clak 
7,981 Clak 

729 Clak 
Y 

555 Y 
954 Y 
227 Y 

Mar 
215 Mar 
210 Mar 

40 Mar 
35 Mult 

3,068 Mult 
35 Mult 

270 Mult 
8,076 Mult 

18,519 Mult 
1,405 Mult 
2,233 Ska 

111 Ska 
222 Cowl 
282 Cowl 

Multnomah: 
Clatsop: 
Marion: 
Yamhill: 
Cowlitz: 
Skamania: 

193 
40 
21 

252 
12,148 

1,148 
1,739 

842 
656 

73 
32 
28 

3,706 
193 
950 
165 

3,344 
912 

10,065 
2,057 

11,337 
867 

85 
27,640 

100 
130 

1,168 

67,099 
193 

4,652 
3,839 
1,180 

230 
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of the economics/operations of the system 
and will be discussed later. 

The internal boundarieS., between the four 
Oregon counties (Clark county boundaries 
with Oregon are all continuous with telephone 
exchange boundaries) cause mismatch of the 
Figure l(a) type if there are 911 centers in 
each c01!.nty rather than a single regional 911 
center. Approximately 260,000 main stations 
(approximately 520,000 population) would be 
affected by this problem of call transfers from 
county to county. 

The fire district boundary problem illus
trated in Figure l(b) is more difficult to 
quantify because it cannot be separated from 
the telephone boundary/political boundary 
mismatch problem. To illustrate the extent of 
the difficulty, however, population estimates 
were made for those fire districts that straddle 
county lines. Table 2 shows the results of that 
analysis, with county lines, fire districts, and 
populations shown for all such fire districts. 
Interior boundary problems--Washington 
county FPD No.1, * Multnomah RFPD No. 
11,* Lake Oswego, and Tualatin RFPD--are 
similar to that illustrated in Figure l(a) and 
are amenable to solution through some form 
of call transfer. All other boundary problems 
listed in Table 2 also contain elements of the 
telephone boundary problems illustrated in 
Figures l(c) and l(d). 

The boundary problems described in this 
section must be resolved by the 911 system 
selected for the CRAG area. Technical and 
management techniques for accomplishing this 
resolution are discussed in the remainder of 
the report. 

3. Costs for Solution of Boundary Mis
matcht 

There are two primary ways to solve 
boundary mismatch in the CRAG region: 
(1) by intergovernmental cooperation and 
(2) by technical modification of the telephone 
plant. Intergovernmental cooperation is pre
ferred; technical modification represents an 
expensive alternative. Objective estimates of 
the costs to the telephone companies for 
plant modification were developed on the 
basis of current materials, equipment, and 

* FPD = Fire protection district. 
RFPD = Rural fire protection district. 

t Portions of this section were contributed by 
Mr. W. Curtiss Knoll of Berkeley, California, 
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labor costs and are presented below. In ad
dition to the cost factor as a consideration is 
the disruption of normal telephone service that 
would result from plant modification. This 
disruption may be so severe that approval of 
a modification project would be denied bv 
the state utilities commission. v 

Telephone companies provide their serv
ice on the basis of geographical (exchange*) 
boundaries, and their plant and central office 
facilities are situated on this basis. Any use of 
the telephone system must, therefore, consider 
this serving arrangement. 

Of the 64 central offices serving the five
county region, there are 2{) ,telephone central 
office boundaries that overlap county bound
aries. Extensive central office installations and 
outside cabling have been built and laid out to 
coincide with these boundaries. Telephone 
rates and tariffs are based on these exchanges 
and their serving arrangements. To attempt to 
alter them would require a project of major 
proportions, Expensive central office equip
ment additions and trunking rearrangements 
would be required to enable the central office 
equipment to automatically route 911 calls to 
take into consideration the county boundaries. 

Table 3 shows rough cost estimates of 
the expense to the telephone companies to 
solve boundary mismatch. The costs shown in 
Table 3 would be applicable if the alternative 
of a 911 center for each county were adopted 
(26 central offices involved) and interagency 
call transfer were not desired. The column 
headed "Line and Trunk Rearrangements" 
refers mainly to labor costs but also Gon
templates the adaption of some existing 
equipment. 

The estimate of $544,000-plus shown in 
Table 3 does not include the recurring costs of 
administration which mUltiply with the various 
subdivisions of a central office, nor does it 
include the cost of building additions if re
quired, Not included also are all of the costs 
of the study, planning, and engineering that 
would be required before implementation. 

To arrange the equipment in the central 
offices to handle the overlap problem with 
the fire districts would again require sub
dividing the central offices and furnishing 
extra service equipment and trunking. It is 

*An exchange may contain one or more central 
office serving areas. 
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Table 3 

TELEPHONE COMPANY COSTS FOR SOLUTION OF BOUNDARY 
MISMATCH--911 SYSTEM IN EACH COUNTY 

Telephone Company: 
Central Office Name 

PNB* 
Cherry 
Cypress 
Harold Street 
Jewell 
Lake Oswego 
Oak Grove/Milwaukie 
(Has both SXS and #5XB equipment) 
Prospect 

Subtotal 

GTNWt 
Gaston 
Gresham 
Newberg 
Orient 
Scholls 
Sherwood 
Somerset 
Stafford 
Tigard 
Vernonia 
Washougal 
Washougal River 
Woodland 

Subtotal 

Other Independents 
Aurora 
Cascade Utilities 

Corbett/Aims 
Monitor Cooperative 
Rose Valley 

Scappoose 
Valley 

Silverton 
Lewis River 

Amboy 

Subtotal 

Grand Total 

*PNB = Pacific Northwest Bell Telephone Company. 

Line Finder 
and Selector 
Equipment 

49 
42* 

14 
42 
21* 

49 

217+ 

7 
42 
21* 

7 
28 
14 
28* 

7 

14* 

14 
182+ 

14 

7 
7 

7 

7 

7 

--.1JL 
448+ 

t GTNW = General Telephone Company of the Northwest. 

Cost ($1,000) 

Line and Trunk 
Rearrangements 

30 
6 
2 
1 
5 
1 

~ 
52 

1 
15 

2 
1 
1 
1 
2 
4 
5 
1 
1 
1 
2 

37 

2 

1 
1 

1 

1 

1 

7 

96 

Total 

79 
48 

2+ 
15 
47 
22+ 

56 

269+ 

8 
57 
23 
1+ 
8 

29 
16 
32 

5+ 
8 

15 
1+ 

16 
219+ 

16 

8 
8 

8 

8 

8 

~ 
544+ 

* These offices would need additional class of service serving equipment. The cost of this equipment js 
unknown at this time. 
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estimated that this would cost approximately 
$400,000 for central office equipment, and 
$20 per main station for cable and trunk re
arrangements in each central office involved. 
From Table 2, for 157,500 main stations the 
cost would be $400,000 plus $20 X 157,500 
or $3,550,000. Again, this does not include 
all the costs of planning and engineering. 

The minimum total cost is then $544,000 
plus $3,550,000 or $4,094,000. 

As an alternative to costly equipment 
arrangements or exclusion of some citizens 
from 911 service because most of the stations 
in their telephone exchange are in a county 
not served by 911, foreign exchange (FEX) 
lines could be connected from the 911 center 
to those exchanges in which the minority of 
the telephones are not served by 911. This 
means that, instead of dialing 911, these 
people would dial a special seven-digit number . 
to reach the 911 center. 

For example, in Valley rrelephone Com
pany's Silverton exchange, 40 of the stations 
are in Clackamas county and 3,344 of the 
stations are in Marion county. It is probably 
not feasible for the 911 center to serve all of 
the 3,384 stations. Therefore, rather than 
deny 911 service to the citizens being served 
by the 40 stations in Clackamas county, these 
subscribers could be individually informed 
that their existing seven-digit emergency num
bers were being replaced by one seven-digit 
emergency number that would connect them 
with the 911 center. 

The cost of this alternative has not been 
estimated, and it is presented here solely to 
provide another means of solving the bound
ary problem. The feasibility of this alternative 
would require further study because in some 
cases not only does the telephone exchange 
boundary overlap a county boundary but a 
fire district boundary also overlaps the county 
line within the telephone exchange. When the 
final engineering design is performed, this 
alternative could be studied in detail. 

E. EMERGENCY MEDICAL SERVICES 

Two forms of emergency medical services 
must be incorporated into the 911 system. 
These are (1) the dispatched services which 
include ambulances, rescue vehicles, and first 
aid vehicles, and (2) the advisory services such 
as poison control centers and suicide preven
tion centers. The existing advisory services can 
be connected by direct telephone lines to the 
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911 answering center or centers but the oper
ations of the dispatched services require 
further study so that they can be connected 
to the center in a way that will provide the 
citizens of the CRAG area with efficient 
utilization of their services. 

Emergency medical transportation, rescue, 
and first aid services are provided in the CRAG 
area by publicly-funded and voluntary fire de
partments, volunteer ambulance companies, 
and commercial ambulance companies (Ap
pendix A). Some of the rural areas are served 
by an ambulance company which must provide 
service to a large geographical area with a 
relatively small population while the more 
urbanized areas are served by competing com
mercial companies. Commercial ambulances 
are not restricted by county boundaries (nor 
should they be) and companies based in the 
CRAG area serve counties outside the CRAG 
area (e.g., ambulances based in Forest Grove 
serve Tillamook and Yamhill counties) and 
northern Columbia county and northern Clark 
county are served by a company based in 
Cowlitz county. 

Although no formal management of emer· 
gency medical resources presently exists for 
the region, there are informal agreements 
among the commercial ambulance companies 
and between ambulance companies and public 
safety agencies. These agreements vary from 
one county to another but their intent is to 
improve the efficiency of the ambulance 
service. There are some policies established 
between public safety agencies and ambulance 
companies that prevent the citizen receiving 
the full benefit of emergency medical services. * 

In addition to considering the variations in 
ambulance availability and dispatching policies 
throughout the region, it is also necessary to 
consider the emergency medical services the 
various ambulance companies can provide. 
Although an ambulance has been traditionally 
considered as an emergency transportation 
vehicle staffed with an attendant capable of 
providing first aid to an injured citizen, this 
traditional concept falls short of the capability 
of many modern ambulances. In addition to 
first aid supplies, modern ambulances are 

*In particular unnecessary delays can be caused by 
such agreements as the "12-9" policy in Multnomah 
county whereby a police officer must report to the 
scene ~f an emergency to verify the need for dis
patching an ambulance when one has been requested 
through the police department or a telephone 
company operator. 

equipped with oxygen and resuscitation equip
ment, and, in some cases, equipment to mon
itor and transmit the vital signs of an individ
ual. Besides the various types of equipment 
carried within the ambulances, there are 
variations in the training which the attendants 
have received. Since this study is concerned 
primarily with the communications aspects 
and their effects on the operation and feasibil
ity of the 911 system, it is beyond the scope 
of this program to make a detailed analysis 

21 

and evaluation of the medical services provided 
by each entity serving the CRAG area, but it 
is iml?ortant to note that the~;fJ variations exist 
and they must be considered in the ultimate 
implementation of the 911 system. 

The coordination of emergency medical 
services was discussed with the owners of 
commercial and volunteer ambulance com
panies. A technique to assist in the manage
ment of these resources, which grew out of 
these discussions, is described in Appendix B. 
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III TRAFFIC ANALYSIS 

A. PUBLIC SAFETY AGENCY 
INFORMATION 

'i'he first step in traffic analysis was to 
i~entify. and locate all public safety agencies-
fITe, polIce and emergency medical-Min the five
county region. In Appendix A the locations 
dispatch functions, and interconnections fo; 
each of the three services are shown. 

Because the 911 center(s) must actually be 
connected to only the dispatch locations a 
determination was made of those facilities tl;at 
provide dispatch services for other agencies. 
Appendix A lists law enforcement and fire 
pro~ect~on ag~ncies on a county-by-county 
basl~ wIth theIT addresses and dispatch config
urations. Other tables in Appendix A list 
ambulance and rescue facilities in the five
county area and whether these facilities are 
operated by private, fire, or volunteer agencies. 
These data, provided by the agencies served 
as the basic data base for the study. ' 

The tables in Appendix A show that 65 
fire agencies, 38 police agencies, and 17 private 
and volunteer ambulance agencies are con
tained in the five-county region. A total of 21 
fire ,agencies provide ambulance and/or rescue 
serVlces, so only 17 private ambulance com
panies must be independently linked to the 
911 cente:-(s). Of these 120 agencies, only 69 
must be lmked to the 911 center(s) because 
of the existing dispatch combinations illus
trated in Appendix A. An additional small 
group of agencies that serve the regional area 
should also be connected to the 911 centers. 
Examples of such agencies are the Federal 
B~~au of Investigation, U.S. Forest Service, 
SUlClde Prevention Sm:vice, Poison Control 
Center, and so on as listed in Appendix A. 

B. TELEPHONE COMPANY INFORMATION 

The five-county area is served by Pacific 
Northwest Bell Telephone Company (PNB)' a 
large independent, General Telephone Co:u
pany of the Northwest (GTNW)i and eleven 
other independent companies. Details on these 
com~anies are provided in Section G of Ap
pendlX A which contains information on: 
types of central office equipment, number of 
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main stations by type--residence, business and 
coin--and a breakdown of main stations by 
county. 

Within the five-county area are 64 central 
offices including those which lie outside the 
CRAG regio:q but which have main stations in 
the CRAG region. The locations of these cen
tral offices and their service areas are shown 
superimposed on a map of the CRAG region 
in Figure 2. Figure 2 clearly shows that many 
of the areas served by these central offices 
bear no resemblance to the political jurisdic
tions in the counties. Similarly, it can be seen 
by comparing these telephone boundaries witt>. 
boundaries shown in Appendix A that there :.s 
little coincidence between the telephone, pui..
lic safety agency, and political service areas. 

Table 4 summarizes the number of com
panies, central offices (COs), and main stations 
in the five-county area. If all citizens of the 
five counties are to receive 911 service, each 
of the 64 central offices must be connected to 
the 911 center(s) configured for the CRAG 
region. Note, however, that 911 connection 
will require that procedures and/or equipment 
be developed to handle calls from citizens of 
five other counties because they use telephone 
service common with those in the CRAG 
counties. 

C. TELEPHONE TRAFFIC ESTIMATION 

Each public safety agency was asked to de
termine its peak hour telephone traffic. Ap
pendix A shows that about 25 of the 120 
agencies responded, * with law enforcement 
agencies giving the largest response. In general, 
the ambulance companies have a small total 
traffic volume so that peakhour traffic is not 
as meaningful as a measure of their communi
cation requirements. Fire protectioh agencies 
are characterized by sporadic peaks of activity 
and normally do not have long-term records 
from which peak traffic data can be derived. 
The data that was obtained from the agencies 

*Traffic data for Portland and Multnomah county 
were obtained from a separate study performed by 
Public Safety Systems Inc. (PSSI) for that city and 
county. 



Table 4 

SUMMARY OF TELEPHONE STATISTICS 

Telephone Company No. of COs No. of Prefixes No. of Main Stations 

PNB 25 65 339'1253 

GTNW 21 26 82,855 

11 Independents 18 19 28,949 

Total 64 110 451,057* 

Telephone Number Prefixes 

PNB GTNW 
Eleven 

Independents . 
221 236 281 556 774 324 646 266 658 
222 243 282 621 775 357 648 375 678 
223 244 283 635 777 429 649 548 824 
224 246 284 636 256t 538 663 622 829 
225 248 285 647 686 620 665 630 834 
226 252 286 654 687 625 666 631 873 
227 253 287 655 693 628 668 632 247t 
228 254 288 656 694 638 728 634 263 
229 255 289 659 695 639 985 637 269 
232 256 292 755 696 640 2251- 651 
233 257 297 760 699 ! 643 834 
234 272 374 761 887 644 835 
235 280 397 771 892 645 837 

*Because of the telephone exchange boundary overlap pro blem, this total includes 
subscribers in Clatsop, Marion, Cowlitz, Skamania, and Yamhill counties. There is 
also overlap into Hood River, Jefferson, and Wasco counties, but at the present 
time there are no subscribers in these overlapped areas. 

tThe remainder of the prefixes are in Clark county, Washington, which is in another 
area code. 

was used to extrapolate ~nd interpolate traffic 
volume data for all nonresponding agencies in 
order to correctly size the alternative 911 
systems. In this section, the traffic volume 
sizing analysis will be described. 

1. Incoming Traffic 

All available peak hour telephone traffic 
data was first used to establish traffic as a 
function of population in the CRAG region. 
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Population per public safety agency jurisdic
tion was obtained from 1970 census data. 
psing these data, curve-fitting for minimum 
least squares error was performed for both 
law enforcement and fire protection agencies. 

Figure 3 shows the data supplied to us 
from various law enforcement agencies, not 
including Portland Police Bureau (PPB) 01' 

Multnomah County Department of Public 
Safety (MCDPS). These data were obtained 
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prior to the entry of Portland and Multnomah 
into the study and represent estimates for the 
period October to December 1972. All agen
cies were supplied data forms and tally sheets 
in order to collect the data on incoming 
emergency (that is, excludii1g administrative) 
telephone calls. Respondents were instructed 
to count all emergency calls, including those 
calls, for whatever reason, in which no radio 
dispatch resulted. 

The data fell more or less neatly into two 
categories for law enforcement--what we have 
called small city police (of which Vancouver 
was the largest) and sheriff. Excellent correla
tion of 0.68 was obtained between the meas
ured data and the least squares line shown for 
small city police. Poorer correlation--O.4--was 
obtained for the various county sheriffs. We 
do not believe these results are surprising since 
the smaller cities are more uniform with respect 
to each other than the four counties. The 
Clark county sheriff, for example, patrols 
areas such as the city of Washougal (an ur
banized area near Vancouver) which make his 
operation closer to a small city than are the 
other sheriffs' jurisdictions. The Clark county 
sheriff, therefore, has a higher call volume 
which reflects the more urban nature of the 
area patrolled. rrhe urban data versus sheriff 
data clearly indicate a larger number of re
quests for the urban law enforcement agencies. 
Consistent with this pattern, the Washington 
county sheriff patrols an area of larger popula
tion that is slightly more urbanized than the 
area patrolled by the Clackamas county sheriff, 
even though Clackamas county has a slightly 
higher overall population. 

When these data were compared with the 
Portland/Multnomah data for law enforcement 
obtained by PSSI, the results were surprising. 
In Figure 4 the small city police and sheriff 
least squares lines are shown extended to a 
larger scale. If it is assumed that 1972 data for 
Portland/Multnomah should lie in between the 
measured 1970 and the estimated 1975 data 
points, then Portland/Multnomah law enforce
ment agencies are receiving less than one-fourth 
their expected incoming call volume--given the 
probably poor assumption that Portland/ 
Multnomah have the police assistance charac
teristics of a small city. 

Assuming the data collected by both PSST 
and SRI are correct, there appear to be three 
explanations for the telephone call differences 
(which ar~ not mutually exclusive): 

28 

(1) Portland/Multnomah citizens have 
less perceived need to request assist
ance by telephone from law enforce
ment agencies than do other citizens 
in the CRAG area. 

(2) The Portland/Multnomah law en
forcement agencies, either intention
ally or unintentionally, discourage 
requests for assistance by telephone, 
thereby reducing their volume of 
incoming emergency calls from 
citizens. 

(3) Certain service functions, that are 
handled by law enforcement agen
cies outside ofPortland/Multnomah, 
are handled by non-law enforce
ment agencies within Portland/ 
Multnomah. 

Without a thorough understanding of the 
operations of the Portland/M ultnomah law 
enforcement agency internal organization, it is 
difficult for us to explain which of the above 
reasons applies. Brief observations of both the 
Portland Police Bureau and the Multnomah 
County Department of Public Safety appear 
to us to indicate, however, that the Portland 
police, who service the majority of citizens in 
Multnomah county, and the present Portland 
Police Communications Center operation do, 
either intentionally or inadvertently, make it 
somewhat cumbersome for a citizen to obtain 
police help by telephone. The system presently 
requires that a request go through three stages 
before it reaches the radio dispatcher. The re
placement of this outmoded and inadequate 
facility by a more modern and larger facility 
should encourage citizens to call the Portland 
police more often by telephone. 

Brief discussion with various members of 
the Portland Police Bureau have indicated that 
the Portland police at present would prefer to 
commit resources only to more serious prob
lems. This finding is consistent with that given 
by PSSI: "Although the departments (PPB and 
MCDPS) currently respond to a minimum of 
service calls (such as lockouts or treed animals), 
it is conceivable that these or other services 
might be required in the future."* 

Ironically, perhaps, the estimates given 
by PSSI for the number of complaint positions 

*Public Safety Systems Inc., "Development of a Law 
Enforcement and Fire Service Communications/ 
Dispatch System--System Requirements," Report No. 
14000-001 Revision, 3 November 1972, pages 3-4. 
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if 911 is implemented in Portland!Multnomah 
are 18 positions for 1975 and 29 positions for 
1990. Our own previously derived estimates 
for the total of the other CRAG area (excluding 
Portland/Multnomah) were 18 positions for 
1973 and 23 positions for 1990.* 

Presently Portland 1M ultnomah has almost 
exactly half the population of the CRAG area. 
We therefore draw the preliminary conclusion 
that although the methodology and data used 
to derive estimates of operator positions re
quired were different, the results for the 
present number of 911 complaint operator 
positions are quite close for the two areas of 
comparable population (Multnomah and the 
other four counties.) For estimating the 1990 
requirements for 911 complaint operators, we 
have assumed the same number of 911 calls 
per capita population, i.e., the increase in the 
required number of complaint operators be
tween 1975 and 1990 would be due only to 
increasing population. The PSSI estimates, on 
the other hand, evidently assume a more rapid 
increase in 911 calls per capita for Portland/ 
Multnomah than we have for the surrounding 
area. In other words, the PSSI estimates assume 
that 911 calls will increase in Portland/ 
Multnomah at a much more rapid rate than 
will population between 1975 and 1990, 
while we have assumed the surrounding area 
to increase its 911 incoming calls at the same 
rate as population increase. 

PSSI states that their normal procedure 
to project traffic loading could not be used 
for Portland!Multnomah. "This (normal) pro
cedure usually calls for the establishment of 
the underlying driving factors that influence 
the demand for law enforcement and fire 
service communications through the use of 
historical demographic, and communications 
data. Oft~n planning departments can provide 
accurate projections of these factors into the 
future. It is then merely necessary to correlate 
these factors to current communications data 
to obtain a projection of future communica
tions levels. However, in the City of Portland 
and County of Multnomah, unique growth 
characteristics precluded the development of 
sufficiently detailed and consistent projections 
of these underlying driving factors." 

PSSI further states that "A correlation 
analysis, performed to determine the extent 

to which values of suspected driving factors 
have corresponded to previous levels of com
munication's traffic loading, failed to produce 
any reliable projections." PSSI found that 
" ... it was therefore necessary to utilize law 
enforcement and fire service historical transac
tion data to obtain the required projections."* 

Evidently then, PSSI's estimates of traf
fic were based not on data external to the law 
enforcement and fire protection agencies but 
rather on the assumption that the increase in 
traffic loading existing at some time in the 
past will continue into the future. Since the 
detailed projections and correlation analyses 
referred to were not available to us, we cannot 
comment on the validity of the predicted 
traffic increase to 1990. 

In any case, however, the 1990 estimates 
made by PSSI for Portland!Multnomah are 
more consistent with our own 1990 estimates 
for the other counties, based on our assump
tion of 911 calls being related to population 
increase. For our sizing of the number of 911 
positions required for a regional system that 
includes Portland/Multnomah, we have there
fore used PSSI's 1990 estimates, together with 
our own 1990 estimates for the other counties, 
in a second order curve fit. The implication of 
this fitting procedure is that with a regional 
911 system, we would expect that a more 
uniform number of emergency requests per 
unit population would prevail between entities 
within the CRAG area; specifically this implies 
that Portland!Multnomah will receive a larger 
number of emergency incoming telephone re
quests from citizens. Correspondingly, as the 
population density of the surrounding area 
increases in the future, they will experience 
slightly fewer calls per capita, since some serv
ice calls will be discouraged. The surrounding 
areas will, however, still receive many more 
service calls per capita than does Portland! 
Multnomah now, according to the PSSI data. 

We have used, then, the dashed curves 
shown in Figure 4 for both 1973 and 1990 
estimates. The call volumes for the sheriff's 
areas were assumed to be the same as the urban 
areas for the purposes of sizing the system. 
The decision to do this was based on the rapid 
urbanization of the CRAG region and a conse
quent need not to undersize the alternative 
systems. 

*Ibid" page A-33. *Op cit., pages A-5 to A-9. 

Data from all agencies indicated that the 
ratio of police to fire calls was about 2 to 1. 
This ratio is consistent with similar data ob
tained in traffic studies throughout the country 
and was therefore the ratio we used in sizing 
the various alternatives. 

Data on emergency calls received by 
operators were also obtained from PNB. This 
call volume showed that about two emergency 
phone calls per 10,000 population were being 
received during the busiest hours by PNB 
operators. This call rate was used to modify 
the law enforcement (police) and fire protec
tion curves that are shown in Figure 4. 

The next step in the analysis was to 
estimate busy hour call volumes for all law 
enforcement and fire protection agencies in 
the five-county area. This was accomplished 
by determining the populations of each servir.e 
area and then reading the appropriate polke 
or fire call volume from Figure 4. In this man
ner, each agency was assigned an expected 
peak hour call volume. 

To estimate growth requirements for the 
system, the next analysis step was to utilize 
CRAG 1990 population projections for the 
Portland-Vancouver metropolitan area. These 
popUlation estimates (by census tracts) were 
then compared with public safety agency serv
ice areas to estimate 1990 peak hour telephone 
traffic for each agency again using Figure 4. 

Each exchange in the five counties was 
next compared to the census tract data to 
estimate the number of busy hour calls that 
would originate from each exchange. Table 5 
lists the 1973, 1990, and 1.5 X 1973 figure 
for each central office in each of the counties. 
The latter figure (1.5 X 1973) was developed 
to account for ambulance calls (about 10 per
cent of total calls), other public safety agen
cies, and the so-called "turnpike" effect that 
has been observed when 911 systems are im
plemented in other areas of the U.S. In almost 
all other areas, the advent of 911 has in
creased the call volumes into public safety 
agencies because 911 has provided the general 
public with easier access 'to the agencies. 
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2. Outgoing Traffic 

The outgoing traffic from the 911 centers 
to the public safety agencies was determined 
next.' The telephone central offices serving 
each of the agencies are listed in Table 6. 

For the purpose of a conservative 911 
design, it was assumed that each incoming call 
would result in one call from the 911 center to 
the dispatch facilities. Table 7 shows the num
ber of calls in the busy hour to each dispatch 
function in the five-county area. Call volumes 
for 1973, 1990, and 1.5 X 1973 were estimated 
on a county-by-county basis. By combining 
the data in Tables 6 and 7, and by making 
some assumptions about the characteristics of 
the traffic (as presented in Appendix F), the 
outgoing traffic to each exchange was desired. 

3. Diurnal Variation 

The data obtained from the public safety 
agencies was next evaluated to determine the 
diurnal dependence of the peak traffic periods. 
The rlata provided by the agencies indicated 
that their peak call volume periods occurred 
between 1600 and 1800. As discussed earlier, 
a considerable amount of estimation was re
quired for fire protection agencies and a lesser 
amount for law enforcement agencies. 

The occurrence of the peak call volumes 
over a relatively short period led to a sizing of 
the network to handle peak hour call volume 
using the assumption that all peaks for all 
agencies occurred in the same hour. Thus, all 
peak hour emergency incoming calls to the 911 
center(s) and all calls from the 911 center(s) 
to the dispatch facilities were assumed to occur 
in a single one-hour period for the purposes of 
determining telephone line requirements, space 
requirements, operator force requirements, 
and so on for alternative 911 systems. It is 
recognized that peak volumes can come at 
any hour as a result of a catastrophe but that 
these peak side hours would not have to be 
considered separately from the peak hour. 
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Table 5 
Table 5 (Conclude~) 

."' 
INCOMING TELEPHONE EXCHANGE BUSY HOUR CALL VOLUMES :':1' 

No. of No. of 1.5 X 1973 No. of No. of 1.5 X 1973 
County Central Office 1973 Calls 1990 Calls Calls County Central Office 19.73 Calls 1990 Calls 

,', 
Calls 

Clackamas Aurora 2 3 3.0 Columbia Clatskanie 5 8 7.5 

Beaver Creek 1 2 1.5 Vernonia 7 9 10.5 

Canby 19 21 28.5 Jewell 1 1 1.5 

Needy 1 2 1.5 Ranier 7 10 10.5 

Estacada/Eagle Creek 16 22 24.0 St. Helens 40 61 60.0 

Ripplebrook 1 1 1.5 Scappoose 8 12 12.0 

Redland 2 3 3.0 Clark Camas 13 25 19.5 
Colton 1 2 1.5 Washougal 7 15 10.5 
Sandy 15 18 22.5 Washougal River 1 2 1.5 
Stafford 27 48 40.5 Woodland 1 2 1.5 
Molalla 7 9 10.5 Amboy 1 3 1.5 
Monitor 1 2 1.5 La Center 3 7 4.5 
Government Camp 1 1 1.5 View 1 2 1.5 
Lake Oswego 54 126 81.0 

Oak Grove/Milwaukie 102 202 153.0 
Battleground 6 14 9.0 

Oregon City 87 175 130.5 
Orchards 40 109 60.0 

Hoodland 1 2 1.5 
Oxford 122 218 183.0 

Silverton 1 1 1.5 
Ridgefield 12 24 18.0 

Sunnyside 15 40 22.5 
Yacolt 3 7 4.5 

Washington Aloha 10 
Multnomah Corbett/ Aims 7 8 11 15 15.0 

Banks 1 2 1.5 
Gresham 52 60 78 

Beaverton 107 187 160.5 
Orient 11 13 16 

Forest Grove 38 47 57.0 
Alpine 101 116 151 

Gaston 10 10 15.0 
Atlantic 108 124 162 

Hillsboro 40 70 60.0 
Avenue 21 24 31 

Newberg 1 1 1.5 
Belmont 85 98 127 

Scholls 10 15 15.0 
Burlington 2 2 3 

~herwood 11 11 
Butler 52 60 78 16.5 

Somerset 10 20 15.0 
yapitol 53 60 80 

Tigard 17 50 25.5 
Cascade Locks 3 3 5 

Cypress 5 10 7.5 
Cherry 52 60 78 

North Plains 15 21 22.5 
Harold Street 31 36 46 
Prospect 89 102 133 

32 33 



Central Office 

Aurora 

Beaver Creek 

Canby 

Estacada/Eagle Creek 

Colton 

Beaverton 

Clatskanie 

Forest Grove 

Hillsboro 

Sandy 

Stafford 

Tigard 

Vernonia 

Molalla 

Monitor 

Lake Oswego 

Oak Grove-Milwaukie 

Oregon City 

Rainier 

St. Helens 

Scappoose 

Hoodland 

Silverton 

Sunnyside 

Camas 

Oxford 

Washougal 

Capitol 

Belmont 

Harold Street 

Table 6 

EXCHANGES AND DISPATCH SERVICES 

Dispatch Services 

Aurora RFPD 

Beaver Creek RFPD, Clarkes Fire 

Canby RFPD 

Estacada RFD 

Colton Fire 

Beaverton PD, Wash. FPD No.1 

Clatskanie PD, Clatskanie RFPD 

Forest Grove PD, Forest Grove RFPD, Cornelius PD 

Hillsboro PD, Wash. FPD No.2, Washington County Sheriff 

Sandy RFPD 

Tualatin RFPD 

Tigard PD 

VernoniaPD, Vernonia RFPD 

Molalla PD 

Monitor RFPD 

Lake Oswego PD, Lake Oswego FD 

Milwaukie PD, Milwaukie RFPD No. 56 

West Linn PD, Gladstone PD, Clackamas County Sheriff, Oregon 
City FD 

Rainier PD, Rainier RFPD 

St. Helens PD, St. Helens RFPD, Columbia County Sheriff 

Scappoose PD, Scappoose RFPD 

Hoodland RFPD 

Scotts Mills RFPD 

Boring FD 

Camas PD, Camas FD 

Vancouver PD, Vancouver FD, Clark County Sheriff 

Washougal FD 

Portland Police Bureau, Multnomah County Department of Public 
Safety 

Portland Fire Bureau 

Multnomah County RFPD No.10 
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Table 7 

COUNTY-BY-COUNTY 911 CALL VOLUME TO DISPATCH CENTERS 

County Centers to all Current Dispatch Centers 

1973 1990 1.5 X 1973 
County Department No. Calls No. Calls Calls 

Clackamas Lake Oswego PD 31 92 46:5 
West Linn 20 36 30.0 
Gladstone 19 22 28.5 
Milwaukie 34 83 51.0 
Oregon City 15 25 22.5 
Mollala 12 14 18.0 
Sheriff 98 174 147.0 
Lake Oswego FD 20 30 30.0 
Oregon City 25 49 37.5 
Canby 4 6 6.0 
Sandy 4 6 6.0 
Estacada 6 7 9.0 
Multnomah No. 11 7 8 10.5 
Boring 2 3 3.0 
Hoodland 1 2 1.5 
Beavercreek 2 4 3.0 
Aurora 2 3 3.0 
Clarkes 1 2 1.5 
Monitor 1 2 1.5 
Colton 1 2 1.5 
Scotts Mills 1 2 1.5 
Milwaukie 57 100 85.5 

Washington. Forest Grove PD 19 22 28.5 
Beaverton 37 57 55.5 
Cornelius 12 15 18.0 
Hillsboro 32 41 

" .~ 

48.0 
'Tigard 17 50 25.5 
Sheriff. . 75, 103 112.5 

Forest Grove FD 7 10 10.5 
Fire District No.2 20 30 30.0 
Fire District No.1 70 130 105.0 
Tualatin 17 36 25.5 
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Table 7 (Concluded) 

1973 
County Department No. Calls 

Columbia Clatskanie PD 3 

Rainier 5 

St. Helt::ns 7 

Scappoose 6 

Vernonia 5 

Sheriff 26 

Clatskanie FD 2 

Rainier 2 

St. Helens 4 

Scappoose 2 

Vernonia 2 

Clark Sheriff-Police 52 

Vancouver PD 66 

Camas PD 8 

Sheriff-FD 15-45 

Vancouver FD 10-32 

Camas FD 5 

Washougal FD 2 

Multnomah Portland Police Bureau 240 

Multnomah County 
Department of 
Public Safety 207 

Portland Fire Bureau 118 

Multnomah FD No. 10 102 
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1990 
No. Calls 

5 

7 

13 

9 

6 

41 

3 

3 

6 

3 

3 

96 

150 

25 

17-48 

35-90 

11 

7 

276 

238 

137 

119 

1.5 X 1973 
Calls 

4.5 

7.5 

10.5 

9.0 
7.5 

39.0 

3.0 

3.0 

6.0 

3.0 

3.0 

78.0 

99.0 

12.0 

22.5-67.5 

15.0-48.0 

7.5 

3.0 

360.0 

310.0 

177.0 

152.0 

H 

IV ALTERNATIVE 911 SYSTEMS 

Two basic premises are to be noted in the 
consideration of system alternatives. One is 
that to achieve the advantages of enhanced 
operational effectiveness and decreased cost, 
911 answering centers should provide service 
to the widest possible geographic area. From 
the point of view of the public this leads 
directly to improved service in terms of quick 
response time and the absence of call transfers. 
The othe:r premise is that operational difficul
ties d'-le 11iO mismatch will be minimized if the 
boundaries of a 911 answering center are 
terminated in areas with the least population. 

A. GENERAL OPERATIONAL 
REQUIREMENTS 

The general operational requirements to 
provide a functional 911 answering center and 
a coordinated dispatch system for emergency 
services described here apply to each of the 
alternative systems detailed later in Sections C, 
D, and l~ of this chapter. 

1. Overall Capabilities 

One of the most important features of 
any 911 system is that it be readily accessible 
to the citizen in an emergency. This means that 
there must be sufficient incoming telephone 
lines and answering personnel so that citizens 
will rarely encounter busy signals or be re
quired to hold unnecessarily. To establish 
design criteria, it is necessary to translate these 
relative measurements into quantitative form 
which can then be conve~ted into the number 
of incoming telephone lines and the number of 
manned telephone answering positions re
quired during the busiest operating period. It 
is not realistic to assume that a busy signal or 
lengthy hold period will ~ be encountered; 
thus, to establish reasonable criteria for these 
factors, the following two ground rules were 
agreed upon with the advice of the members 
of the CRAG 911 task force: 

III A grade of service will be provided 
such that a busy signal is encountered 
not more than one percent of the time 
during the busiest hour. 

• Sufficient operators will be provided 
at each 911 answering location so that 
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99 percent of the time a citizen will 
not have to hold before his call is 
answered for more than ten seconds 
during the busiest hour. (See Appendix 
D for comments on the effects of this 
requirement on personnel sizing.) 

One of the problems currently encoun
tered in many areas when a citizen calls an 
emergency telephone number is that he finds 
he has dialed an incorrect agency and must 
dial again (e.g., he calls the city police depart
ment when he should have contacted the 
county sheriff's office) or he must wait for 
his call to be transferred to another department 
within the agency. Thus, to expedite the 
citizen's call, all information related to the 
emergency will be obtained by the 911 answer
ing personnel whenever possible. If necessary, 
a maximum of one call-transfer will be made 
for an emergency call placed anywhere within 
the region served by the 911 answering 
center(s). 

It is recommended that cathode ray tube 
(CRT) displays and electronic keyboards be 
used in the answering center(s) to assist the 
answering personnel in recording and routing 
information obtained from citizens reporting 
emergencies. If the answering center(s) and 
dispatch center(s) are collocated, the informa
tion obtained from the citizen can be routed 
electronically from the answering area to the 
dispatch area. If the centers are not collocated, 
it will be necessary to provide dedicated tele
phone lines between the answering center(s) 
and dispatching center(s) to expedite the 
routing of emergency information. If a county
by-county systlilm if; employed instead of a 
regional center, it will be necessary to provide 
dedicated lines between adjacent county an
swering centers. 

Incoming telephone calls to the regional 
answering center will be routed through an 
automatic call distributor to equalize the call 
volume to the answering personnel. Additional
ly, the supervisor position will have access to 
all of the incoming lines and outgoing dedi
cated lines to allow monitoring, emergency call 
assistance, and call coordination by the an
swering center supervisor. 



In some instances, even after a 911 
system is implemented there is still a tendency 
for citizens to use previously-learned seven
digit numbers. Ultimately, the seven-digit num
bers should be discontinued from service, but 
in the intermediate period consideration must 
be given to either connecting some of these 
numbers to 911 answering centers or request
ing telephone company operators to intercept 
these calls and refer the citizen \;u 911. Sim
ilarly, since people will dial the telephone 
company operator in an emergency, it will be 
necessary to provide all telephone company 
operators with direct connections to the 911 
answering center. 

The opposite of the problem just de
scribed is that people may dial 911 for assist
ance from the police, fire department, or an 
ambulance company, when theu' need is not 
of an emergency nature or when they need . 
assistance from an agency not directly con
nected with the 911 answering center (e.g., 
utilities companies, state highway department, 
etc.). In these instances, it will be necessary 
to provide the answering personnel with a list 
of referral numbers to provide to the calling 
party. 

Since automatic number identification 
and/or automatic location identification can
not be provided by the serving telephone com
panies, it will be necessary for the answering 
center to implement a manual or computer
assisted address verification system and a tele
phone-to-address directory system. More de
tails are provided in Appendix C on the opera
tions of these two features and how they could 
interact with other operations of the answering 
center. 

In both the answering and dispatch cen
ters there must be a record such that previous 
calls may be referenced and recalled. This 
system will be employed on a short-term basis 
to avoid unnecessary dispatching of multiple 
units to an emergency and, on a long-term 
basis, to provide information for legal and 
statistical purposes. 

Although it will not be a practice to 
transfer the citizen to the dispatch center(s), 
the capability must exist for those instances 
where it may be advantageous to transfer. A 
list of agencies for which the CRAG task force 
recommended .call transfer or referral is pro
vided in Table 8. 

The design philosophy for the answering 
center will be to automate as many of the 
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operations as possible, but it will be necessary 
that manually-operated systems be provided 
as backup for all automatic functions so that 
the center does not become inoperative in the 
event of a power failure or the failure of any 
of the automatic control devices. 

A summm:y of the operational require
ments described in this section is presented in 
Table 9. 

2. Information Handling Capabilities 
To service an incoming emergency call 

properly, the answering center must be capable 
of obtaining and processing the information 
necessary to define the emergency as rapidly 
and accurately as possible. It is, therefore, 
recommended that automatic storage (e.g., 
digital computers) be employed to assist in 
obtaining, verifying, and processing this in
formation. A simplified block diagram of a 
computer system for a typical answering cen
ter is shown in Figure 5. 

The digital information storage and trans
fer functions in the center will be based 
around small digital computers. Since this 
system is the principal control of the center 
operations, and even though manual back-up 
systems will be available in the event of a 
computer failure, it is recommended that this 
computational system employ a duplex front
end processor. The concept of the duplex 
front-end processor is basically that two com
puters are used to share the responsibility of 
controlling a critical operation so that there is 
a stand-by computer available to assume con
trol in event of a failure of one unit. The duplex 
front-end also allows for one computer to 
perform functions directly related to emer
gencyanswering, while the alternate computer 
can be employed calculating growth statistics 
from previous emergency call data, etc. 

There are several means of storing the 
addresses and locations in the computer sys
tem. These include core memories, magnetic 
tapes, and magnetic disks. Of these units, one 
or more movable-head magnetic disk memories 
would probably be the best choice of storage 
media, considering the quantity of information 
to be stored and the required speed to search 
the data. In this case, it would be advisable to 
use two disk memories, not only for reliability, 
but so that one could be used while the other 
is being updated. 

Each answering position should be 
equipped with a console consisting of a CRT 
display and an electronic keyboard to record 

Table 8 

AGENCIES REQUIRING DIRECT CALL TRANSFER AND REFERRAL 

Agency Transfer Referral 

Police Departments, City and State 

Fire Departments 
x 

x 

Medical 

Coast Guard 

FBI 

State Forestry Department 

Poison Control 

Suicide Prevention 

State Highway Department 

County Roads Department 

Utilities 

U.S. Forest Service 

Civil Defense 

*Dependent on county. 

information for display on the CRT and as an 
input source to the computer. The CRT is 
recommended because of its speed, and the 
electronic keyboard is recommended because 
it is much quieter than a conventional teletype. 
When an emergency call is received by the 
answering center, the first information that 
the operator will obtain is the address or 
location of the emergency and the nature of 
the emergency. These two pieces of informa
tion will be "typed" into the CRT display and 
the computer~ while the address is being veri
fied. The operator will obtain other details, as 
necessary, including the citizen's telephone 
number and any further details concerning the 
emergency. 

In addition to its functions of verifying 
the address provided by the citizen, the com
puter could be used fCilr all routing and de
termining the status of emergency calls. The 
computer could be programmed to automati
cally select the dispatch center for the requir~d 
emergr.mey agency. The degree of automation 
is variable in this case. In its simplest form, 
the computer could list those agencies pro
viding emergency services in the area from 
which the call originated and list the dedicated 
lines going to their dispatch centers, and the 

39 

x 

x 

x* 

x 

x* 

x* 

x 

x 

x 
x 
x 

operator would manually select the appro
priate direct line. A more complex system 
could be used to automatically determine and 
contact the proper dispatch center, using the 
address and information provided by the 
operator and the nature of the emergency. 

Another display device which could he 
employed in the answering center is ~ status 
board showing all emergencies in progress so 
the operator would be aware of redundant 
calls (e.g., more than one call for a large fire). 
This could be in the form of a large display 
readily visible from all answering positions in 
the answering center, or the information could 
be displayed on the operator's console auto
matically or upon request. In the latter case, 
when the operator types the citizen's address, 
the computer could respond by listing all 
emergencies in the vicinity of the address, so 
that the operator would be aware of them and 
could provide this information to the dispatch 
center. Public safety officials have indicated 
that they desire the answering personnel to 
record all incoming calls and transfer the in
formation to the dispatch centers so that the 
dispatchers can make the final decision on 
these calls and determine if additional units 
must be dispatched, if further tietails on the 

1"', 



Table 9 

OPERATIONAL REQUIREMENTS 

Requirement 

Grade of service such that a busy signal is encountered 
only one percent of the time during busiest hour. 

Sufficient answering personnel at each 911 answering 
center thai 99 percent of citizens will have to hold no 
more than 10 seconds. 

Maximum of one call-transfer for an emergency call 
placed anywhere in region. 

Dedicated hot lines between contiguous 911 
answering centers. 

911 answering and radio dispatch centers either: 

- Physically collocated with electronic routing 

- Keyboard/CRT transfer if not physically 
collocated. 

Automatic call distributor to equalize loading to 
911 answering positions. 

Supervisory console position with monitoring and 
communications coordination capability. 

Direct telco operator connections to 911 
answering center( s). 

Referral of citizens if they need an agency not con
nected to the answering center(s) by dedicated lines. 

Called-party disconnect. 

Called-party hold. 

Automatic number identification. 

Automatic location identification. 

Dial tone first on pay telephones. 

Ring-back while calling party is holding. 

Call counters for aid in growth planning. 

Address verification system. 

Manual or computer assisted telephone-to-address directory. 

Record system to permit recall of earlier emergency calls. 

Call transfer to selected agencies. 
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Necessary Desirable Optional 

x 

x 

x 

x 

x 

x 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

i J 
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r------l 
I OPERATOR I 
I CONSOLE I 
I I 
I I 

14---
I 
I 
I 
I 
I KEYBOARD : 
L ______ .J 

r------l 
I OPERATOR , 

I CONSOLE I 
I I 

I 1<I\'Ii' 1----1, 

I 
I 
I 
I KEYBOARD I 
L _____ J 

• • • 
• • 

r------, 
I OPERATOR I 
I CONSOLE I 
I I 
I I 
I l<1li---

I 
I 
I 
I I L _____ .J 

COMPUTER 
NO.1 

PRINTER 

DATA 
MODEM 

DATA 
MODEM 

• 
o 

DATA 
MODEM 

COMPUTER 
NO. 2 

Outgoing 
Dedicated 
Telephone 
Lines to 
Dispatch 
Center(s) 

SA-2209-4 

FIGURE 5 BLOCK DIAGRAM OF COMPUTER SYSTEM WITHIN A TYPICAL 
911 ANSWERING CENTER 
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emergency must be obtained, or if the status 
of the emergency has -:l,anged. 

Once the data have been obtained and 
verified by the answering personnel, they must 
be routed to the appropriate dispatch center. 
Since the information is available in digital 
form and digital information can be trans
mitted more rapidly than voice communication 
(the information describing a typical emer
gency could be sent digitally over standard 
telephone lines in less than 3 seconds), digital 
communication is the most practical means of 
information transfer. Thus at the completion 
of the information recording, the dispatch cen
ter would be either automatically selected or 
selected by the operator, contact would be 
made, and the digital information sent to the 
dispatch center. The dispatcher could review 
the information and decide if additional in
formation were required from the answering 
center or citizen, and then either indicate a 
need for further information or acknowledge 
the correct receipt of the message to the op
erator using digital communications. If the 
dispatcher desired to talk to the citizen and 
the citizen were still available, the answering 
center operator would transfer the call at that 
time. Additional details and an example of an 
address verification routine can be found in 
Appendix C. 

As a form of legal documentation and a 
documentation of answering center opera
tions, all digital data sent from the answering 
center to the dispatch center will be stored on 
a digital magnetic tape at the time that the 
information is transferred or when the dispatch 
center replies that the emergency has been 
servked. 

In addition to the "file" of addresses on 
the disl{ !'!lemory system for the computer 
system, it is necessary to provide the center 
with a written copy of the address and location 
listings which would be used in event of com
puter failure. This unit should be designed so 
that it could produce al'l.d update information 
by printing directly from the computer. The 
information should be partitioned so that the 
answering personnel can locate information 
rapidly and the listings file must be located so 
that it is easily accessible by the answering 
personnel. If fl\ture access to any of the in
formation recorded on an emergency call is 
required, the data will be available on the 
magnetic tape and could be listed on a printer 

located either within the answering center or 
remotely. 

It will also be necessary to have voice 
recordings of all emergency telephone calls in 
and out of the center. There should be one 
master recording which will continuously mon
itor each emergency line. This unit will provide 
the primary legal documentation of the center. 
In addition to the master recording, each 
answering position should be provided with a 
recorder with a capability of recording approx
imately five minutes of conversation. This will 
allow the operator to play back a previous 
conversation in the event that some of the 
digital information is questioned and/or the 
operator has lost contact with the caller. 

3. Maintenance and System Reliability 

To ensure reliable operation of the 911 
answering center(s) and dispatch center(s), it 
is necessary to establish a routine preventive 
maintenance program and procedures to rou
tinely verify the system operation in addition 
to providing redundant automatic equipment 
and manual secondary systems. 

The operation of address verification and 
similar functions of the computer will be ap
parent because of the essentially constant 
usage of these programs, but allowances must 
be made for maintenance of the computer 
hardware on these systems. It is recommended 
that each answering center be equipped with 
duplex computers. The duplex arrangement 
provides for two front-end processors which 
will normally share the computational load; 
but in the event of failure or scheduled main
tenance of one of the units the second unit 
has the capability of assuming the full respon
sibility for the center. Switching of the proces
sor units can be by manual or fully automatic 
means. The duplex arrangement also would 
allow one of the units to be taken off-line and 
used for software checks or statistical and 
documentation routines while the alternate 
processor will continue to function as the 
answering center data and switching control 
unit. 
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Another critical area will be that of 
ensuring that all direct telephone lines are 
operational. A procedure must be established 
whereby each line will be tested once per shift 
or at some other convenient increment. Of 
particular concern will be the direct telephone 
lines to rural dispatch centers (if dispatching is 

not consolidated) which may not be used 
more than once every two days. 

B. CLASSES OF ALTERNATIVES 

Because the operational and cost advantages 
of 911 answering on a large scale are so clear, 
only two alternative 911 answering systems 
were considered: 

CD Regional 
e County-by-county. 
Dispatch alternatives affect the costs and 

performance of a 911 system. The 911 an
swering centers must be connected to all 
dispatch centers in the areas they serve. Con
solidation of dispatch facilities reduces the 
number of telephone lines that must be run 
from the 911 center(s) to the dispatch centers, 
reduces the complexity of locating the correct 
emergency service(s) for any given emergency, 
improves the operational efficiency and physi
cal resources of the dispatch facilities, improves 
the utilization of the radio frequency spectrum 
through centralized control of the available 
channels, and decreases the number of facilities 
and personnel required for dispatching. 

Because the configuration of the 911 an
swering center(s) and the various dispatch 
alternatives can be treated somewhat separately 
and because the existing dispatch facilities 
are in various stages of planned consolidation, 
a number of alternatives for 911 in the CRAG 
region are practical. Table 10 lists eight alter
natives that have been proposed for considera
tion in the CRAG area. Both of the answering 
alternatives, regional and county-by-county, 
have been considered in conjunction with a 
number of dispatch alternatives. 

Figure 6 illustrates the connections that 
would be required for Alternative 1 of Table 
10. In this alternative a single 911 regional 
center is connected to all telephone exchanges 
(including those in adjacent counties which 
have main stations in the five-county area) 
and to all law enforct\ment and fire protection 
dispatch locations in the counties. Private am
bulance companies are not shown connected 
to the center because they currently would be 
connected to the 91.1 center by dedicated 
lines and because they have a comparatively 
low traffic density. * Telephone lines from the 

*SRI. believes that a detailed study of emergency 
medICal communications and their integration into a 
911 system is required. Such a study was beyond the 
scope of this analysis. 
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exchanges to the 911 center and dedicated 
lines from the 911 center to the dispatch cen
ters ar~ shown by different colors for clarity. 

Figure 7 illustrates county-by-county 911 
centers with telephone exchanges arid current 
dispatch centers in each county linked to their 
respective centers (Alternative 6). Telephone 
exchanges on the exterior boundaries are also 
shown as connected to the 911 centers al
though the costs and operational problems 
attendant to such connection may ultimately 
preclude their incorporation. 

C. REGIONAL 911 REQUIREMENTS 

This section describes the personnel, facility, 
telephone, and information system costs for a 
regional 911 center. The 911 alternatives 
covered in this section are numbers 1 through 
5 of Table 10. 

1. Personnel 

Using the call volumes derived in Chapter 
III, and making certain assumptions about the 
work load for each operator (as given in Ap
pendixD), we derived the number of operators 
and supervisors required for the regional 911 
alternatives as shown in Table 11. The number 
of operators and supervisors for both 1973 
and 1990 have been computed with and with
out Clark county. The reason for considering 
Clark separately was that an SRI study for 
Clark county* showed that it could have 
county 911 at a cost nearly equal that of 
regional 911 if it consolidated dispatch func
tions at the same time. Furthermore, the 
boundary with Oregon terminates all Clark 
telephone exchanges so that the overwhelming 
argument for regional 911 to minimize bound
ary mismatch does not apply to Clark county. 

The operator force specified in Table 11 is 
based on an acceptable (10-second maximum) 
waiting time, since this waiting time is consist
ent with current public safety system sizing. 
An additional seven to nine operators would 
be required to provide five-second waiting 
time. 'fhe operator force would be highly 
trained in the police, fire, and emergency med
ical fields and would be responsible for service 
on a complete regional basis. 

*K. D. Felperin et al., ·"Clark County/City of Van
couver Public Safety Communications Conceptual 
Design," Final Report, SRI Project 2387, Stanford 
Research Institute, Menlo Park, California (April, 
1973). 



Table 10 

911 ANSWERING AND DISPATCH ALTERNATIVES 

Alterna
tive No. 

1 

2 

3 

4 

5 

6 

7 

8 

Answering 

Single regional center 

Single regional center 

Single regional center 

Single regional center 

Single regional center 

County centers 

County centers 

County centers 

Each shift would have a supervisor or 
chief operator. This individual's primary duties 
would be to supervise the 911 operators on 
duty, handle special problems that occur, and 
act as a 911 operator in the event of an un
expectedly large volume of calls. The super
visor's station will have the same equipment 
as a regular operator's, with the addition of 
certain extra facilities required to monitor 
overall system performance. 

The center will require a full-time man
ager. This manager's primary responsibilities 
will be: (1) the administrative management of 
the center, (2) the compilation of statistical 
reports detailing the number and type of calls 
to and through the 911 center, (3) the deter
mination of whether more telephone and 
answering capacity is needed, and (4) the 
translation of the cont;olling board's policy 
decisions into center operations. 

The center will also require a secretary 
to assist the center manager in the performance 
of his duties. One full-time computer operator 
will also be needed to update the computer 
and manual backup data files and to handle 
miscellaneous clerical and data processing 
tasks. 
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Dispatch 

All current dispatch facilities 

One combined law enforcement and 
fire center per county, five dispatch 
centers total 

One law enforcement and one fire 
center for each county, ten centers 
total 

One regional law enforcement and one 
regional fire center, two centers total 

One regional law enforcement and 
fire regional center 

All current dispatch facilities 

One center per county, five dispatch 
centers total 

One law enforcement and one fire 
center for each county, ten centers 
total 

2. Facilities and Space 

Table 12 shows the space requirements 
for regional 911 centers both with and without 
Clark county. The square footage listed is an 
approximation. A more accurate determina
tion of the space required can be made when 
the alternative to be implemented has been 
selected and the actual physical layout of the 
center has been determined. 

The types of facility space listed in Table 
12 are self-explanatory. There are, however, 
certain special requirements that should be 
noted: (1) the center should not be in the 
basement of the building; (2) the center should 
not b(~ on the ground floor of a multistory 
building; (3) the center should have its own 
separate air conditioning system--possibly in
corporating a dehumidifier and dust control; 
(4) space for the emergency power generators 
must be soundproofed and constructed to 
withstand heavy vibration; (5) fire extinguish
ers of a chemical type should be installed; 
(6) computer flooring, 18 inches above the 
room floor, will be required in all spaces having 
telephone and other electronic equipment;· 
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'l'able 11 

REGIONAL 911 CENTER OPERATOR FORCE REQUIREMENTS 

Year 1973 

No. of Operators 
No. of Supervisory 

Operators 
911 Center Busy-Hour Total Force Busy-Hour Total Force 

Regional 
(Incl. Clark Co.) 26 

Regional 
(Excl. Clark Co.) 21 

Regional 
(Incl. Clark Co.) 31 

Regional 
(Excl. Clark Co.) 25 

and (7) the facility must be as secure as pos
sible from forcible entry. Detailed estimates 
of new building costs and the estimated costs 
of renovat.ion are given in Appendix E. 

3. Incoming Telephone Lines 
Table 13 shows the number of incoming 

telephone lines from each central office to 
the regional center. For each central office, 
the number of busy-hour emergency calls and 
the traffic volume in hundred call-seconds 
(CCS) are given, assuming a calling time of 40 
seconds and a maximum of five seconds ring
down time as specified in the operational re-

49 

57 1 5 

46 1 5 

Year 1990 

68 1 5 

55 1 5 

quu'ements. * The number of lines was then 
computed from standard telephone traffic 
tables, assuming a blocking probability of one 
percent (POI grade of service) as specified in 
the operational requirements. 

Where calculations indicate only one line 
was needed, we have specified two lines to 
ensure service in case of a malfunction of one 
line. The total number of lines--197--could be 
reduced by means of line concentration by 

*Only 14 additional lines would be required if the 
ring-down time is increased to ten seconds. 

______ .......L. __ f~ ... :,.~ 



Table 12 

REGIONAL 911 CENTER SPACE REQUIREMENTS 

Includes Excludes 
Clark County, Wash. Clark County, Wash. 

Year 1973 Year 1990 Year 1973 Year 1990 

Type of Space (ft2) (ft2) (ft2) (ft2) 

911 operator positions 1,120 1,300 940 1,080 

Supervisory operator position 100 100 100 100 

Administrative office (center manager, 400 400 400 400 

secretary, and their files) 

Storage space for new supplies (mag- 450 500 400 450 

netic tape, computer tape, log books, 
forms, paper, pencils, etc.) and for 
completed tapes, logs, forms, etc. 

Two rest rooms, each containing a 800 800 700 800 

locker area for storing personal 
belongings of the staff on duty 

Small kitchen and emergency food- 500 500 500 500 

stuffs supply storage area 

Telephone trunk recorder and 40 40 30 llO 

playback equipment 

Minicomputer and its associated 100 100 100 100 

processing and switching equipment 

Repair and maintenance shop space 100 100 100 100 

Two automatic starting emergency 200 200 200 200 

power generators and heat dissipation 
equipment to supply power to the 911 
center equipment, lights, and air-
conditioning plant 

Air-conditioning and heating 300 300 300 300 

equipment 

Telephone company equipment room 300 300 300 300 

Misc. space for walkways, manual 890 930 810 880 

backup system materials; etc. (approx. 
20% of the above working space) 

Total Space Required 5,300 5,570 4,880 5,250 
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Table 13 

INCOMING 911 LINES TO REGIONAL 911 CENTER 

Busy-Hour 
Telephone Company Central Office Calls CCS* 

Aurora Aurora 3 1.35 

Beaver Creek Beaver Creek 1 O.4f 

Canby Canby 21 9.45 
Needy 1 0.45 

Cascade Utilities Corbettj Aims 8 3.60 
Estacada/Eagle Creek 22 9.90 
Ripplebrook 1 0.45 

Clear Creek Mutual Redland 3 1.35 

Colton Colton 1 0.45 

GTNW Aloha 15 6.75 
Banks 1 0.45 
Beaverton 160 72.00 
Clatskanie 8 3.60 
Forest Grove 47 21.15 
Gaston 10 4.50 
Gresham 60 27.00 
Hillsboro 60 27.00 
Newberg 1 0.45 
Orient 13 5.85 
Sandy 18 8.10 
Scholls 15 6.75 
Sherwood 11 4.95 
Somerset 15 6.75 
Stafford 39 17.55 
Tigard 25 11.25 
Vernonia 9 4.05 

Molalla Molalla 9 4.05 

Monitor Coop. Monitor 1 0.45 

Rose Valley Scappoose 12 5.40 

Valley Hoodland 1 0.45 
Silverton 1 0.45 
Sunnyside 22 9.90 

*CCS = hundred call-seconds 

• Ii> 
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No. of 
Lines 

Required 

2 

2 

3 
2 

2 
3 
2 

2 

2 

3 
2 
7 
2 
4 
2 
4 
4 
2 
3 
3 
3 
2 
3 
4 
3 
2 

2 

2 

2 

2 
2 
3 



Table 13 (Concluded) 
,",-, 

Busy-Hour 
Telephone Company Central Office Calls CCS* 

PNB Alpine 116 52.20 
Atlantic 124 55.80 
Avenue 24 10.80 
Belmont 98 44.10 
Burlington 2 0.90 
Butler 60 27.00 
Capitol 60 27.00 
Cascade Locks 3 1.35 
Cherry 60 27.00 
Cypress 7 3.15 
Government Camp 1 0.45 
Harold Street 36 16.7u 
Jewell 1 0.45 
Lake Oswego 79 35.55 
North Plains 21 9.45 
Oak Grove/Milwaukee 153 68.85 
Oregon City 129 58.05 
Prospect 102 45.00 
Rainier 10 4.50 
St. Helens ~ 27.00 

Subtotal for 
Oregon 1,760 

GTNW Camas 20 9.00 
Washougal 1.1 4.95 
Washougal River 2 0.90 
Woodland 2 0.90 

Lewis River Amboy 2 0.90 
La Center 5 2.25 
View 2 0.90 

PNB Battleground 9 4.05 
Orchards, ,! 60 27.00 f 
Oxford , 183 82.35 , 
Ridgefield 18 8.10 
Yacolt 5 2.25 

Subtotal for 
Washington 319 

Gral1d Total 2,079 
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No. of 
Lines 

Required 

6 
6 
3 
5 
2 
4 
4 
2 
4 
2 
2 
4 
2 
5 
3 
7 
6 
5 
2 
4 

164 

3 
2 
2 
2 

2 
2 
2 

2 
4 
7 
3 
2 

33 

197 

1'1 
\ 

! 
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various telephone companies. Concentration 
could result in considerable cost savings (see 
Appendix F), but it would eliminate the called
party·hold fe~ture that has been determined 
as dr.sirable. In any case, cost estimates based 
on Table 13 are conservative in that they might 
be reduced at some sacrifice in performance. 

4. Outgoing Telephone Lines 

The outgoing lines will be used to transfer 
information between the regional 911 center 
and the various dispatch centers. It is part of 
our operational plan that the largest fraction 
of traffic will be by digital transmission, as 
discussed previously .It is anticipated, however, 
that some callers will have to be transferred 
from the 911 center to the dispatchers. SRI 
has assumed that a maximum of 10 percent of 
the callers may require such transfer and has 
allowed voice lines to provide this capacity. 
Where the traffic load is very low) alternate 
voice/data lines are provided so that both the 
voice and data systems have backup. 

Detailed considerations used in determin
ing the number and type of outgoing lines 
are provided in Appendix F. Also given in Ap
pendix F are the number and type of lines 
required for the various regional 911 alterna
tives; Table 14 summarizes these outgoing line 
requirements for the various dispatch options. 
Note the progressive and significant reductions 
in line requirements as the dispatch functions 
are consolidated. 

Table 14 does not provide line require
ments from the regional 911 center to a 
combined regional dispatch facility, since it is 
assumed that such facilities would be collo
cated. The line requirements for a regional law 
enforcement and a regional fire facility are 
based on the premise that the regional 911 
facility and the regional law enforcement 
facility will be collocated and that lines would 
be run to the regional fire facility. Sixteen of 
the lines shown in Table 14 as "Other" are to 
ambulance companies; consolidation of emer
gency ambulance dispatch into the dispatch 
centers would reduce line requirements to 
fourteen. 

5. Costs of Information Storage and 
Transfer Equipment 

The estimated acquisition costs of the 
information storage and transfer equipment, 
as described in Appendix C, are summarized 
for the two regional center concepts--with and 
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without Clark county--in Table 15. The infor
mation in the table is based on 27 console 
positions (26 answering personnel and one 
supervisor) for the regional center with Clark 
county included and 22 console positions (21 
answering personnel and one supervisor) for 
the regional center without Clark county. The 
cost data provided were derived from manu
facturer's literature and are not representative 
of anyone manufacturer. It must also be 
remembered that cost reductions could be 
obtained by purchasing a complete system (if 
available) rather than purchasing separate 
modules to combine in a system. Since most 
computer equipment can be leased rather than 
purchased, this alternative should be investi
gated before equipment is purchased. 

The data modems listed in Table 15 will 
permit the answering center to communicate 
digital traffic over dedicated telephone lines 
to the dispatch centers. The cost shown in 
the table is an average cost since the actual 
cost can vary from approximately $5,000 to 
$40,000 depending on the degree of dispatch 
consolidation. 

D. COUNTY-BY-COUNTY 911 
REQUIREMENTS 

Alternative 911 systems 6 through 8 in 
Table 10 are discussed in this section. 

1. Differences in Requirements: County
by-County and Regional 

County-by-county 911 differs from re
gional 911 primarily in the following ways: 

III Operational procedures are required to 
handle calls terminated at the wrong 
911 center because of the boundary 
mismatch problems. 

QJ Personnel are required to man five 
centers instead of one, so that the 
economies of scale in personnel are 
not realized. 

• Five facilities instead of one are re
quired. 

19 Incoming and outgoing lines are short
er, and hence less costly. 

• Information storage and transfer equip
ment costs are higher because of the 
need to provide eqUipment for five 
rather than one facility. , 

These differences are explained in detail in the 
remainder of this section. 
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Table 14 

TOTAL NUMBER OF OUTGOING LINES (VOICE, DATA, AND COMBINED VOICE/DATA) FROM REGIONAL 9ll CENTER 

01 
~ 

Alternative Clackamas* Clark* 

Regional Center to: -

1. All current dispatch facilities 57 20 

2. One law enforcement and one 13 
fire dispatch center per 
county 

3. One combined law enforcement 8 
and fire dispatch center per 
county 

4. Regional law enforcement and 0 
fire dispatch centers 

5. One combined law enforcement 0 
and fire dispatch center for the 
region 

*Law enforcement and fire protection. 

tAll public safety agencies other than police and fire. 

tMultnomah law enforcement and regional 911 collocated. 

§ Lines from 911 law enforcement center to a fire center. 

**Collocated 911 law enforcement fire center. 
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2. Operational Considerations 

The principal difference between county 
and regional 911 centers is that county centers 
need a method to handle calls received from 
telephone prefixes extending across the bound
aries of two counties served by 911. All in
coming calls from an exchange would be 
routeq to one answering center, where a 
decision would be made to establish which 
county center should process the emergency 
calls. A procedure to accomplish such proces
sing would be established for the answering 
and dispatching of calls originating in a county 
served by 911 but whose calls are answered in 
an adjacent county (see Appendix C). 

Essentially, three approaches could be 
employed when an answering center receives 
a call from a citizen located in an adjoining 
county served by 911: 

o If the operator can immediately de
termine that the call is from the ad
joining county, the call could be 
transferred to the county in which the 
citizen is located, and details of the 
emergency could be obtained by the 
second answering center. 

o Th~ operator could obtain the citizen's 
address and let the computer determine 
in which county the citizen is located. 
The operator would then continue ob
taining details of the emergency during 
the computer's verification of the ad
dress. If the citizen's location was 
found to be outside the county, the 
information obtained from the citizen 
would be transferred digitally to the 
adjoining county answering center. 
The citizen's call would also be trans
ferred to the adjoining county center 
if required by the adjoining county. 

o The operator can acquire all the in
formation describing the emergency 
and contact the adjoining county's 
dispatch center(s). 

A combination of 'the first two methods 
has been assumed for this study, although it is 
realized that additional call transfers will be 
required. It is recommended that whenever a 
telephone prefix overlaps a county boundary 
the prefix should be served by the county an: 
swering center of the county containing the 
largest number of telephone stations in the 
prefix. The third method outlined would 
minimize the number of call transfers but 

56 

would require establishing complex multi
county operational and funding procedures. 
Services could be dispatched for areas outside 
of the counties served by 911 or the 911 op
erators could provide the citizen with the 
seven-digit telephone numbers of their serving 
agency, depending on the policy established 
by the county center. 

3. Personnel 

Table 16 shows the operator force re
quirements for the various county 911 centers. 

The method of computing the required 
number of operators to handle the busy hour 
traffic and the total force requirement is 
described in Appendix D. The number of 
busy-hour calls predicted for each county 
center were provided in Table 5. 

The Columbia county 911 center proba
bly does not have a requireme:nt for a super
visory operator work station because of the 
small number of operators involved. When 
there are two operators on duty, one of them 
can be appointed as the senior opel:ator and 
have responsibility for the center. 

Clackamas, Clark, Multnomah, and Wash
ington counties do require a supervisory op
erator's work station. This position for Clack
amas, Clark, and Washington counties need be 
occupied, however, only during the shift that 
has the busy hour. During the other shifts 
when there will be only a few operators on 
duty, one operator would be classified as the 
senior operator. The supervisor's position for 
Multnomah county would probably have to be 
manned at all times. 

Each of the county centers will require a 
center manager, a secretary, and a data clerk. 
Their duties are similar to those at the regional 
center. The Columbia county center may not 
require a full·time manager and secretary. This 
requirement will have to be determined when 
the system engineering design is performed. 

The total operator force for the five 
county centers would be seven more than for 
the single regional center and the number of 
supervisors would be increased by 12. The re
duced operator force in the regional 911 center 
is due to a more efficient use of operator per· 
sonnel while the higher number of supervisors 
in the county centers is due to a need for 
supervision in multiple facilities. 

II 

Table 16 

COUNTY 911 CENTER OPERATOR FORCE REQUIREMENTS 

911 Center 

Clackamas Co. 

Clark Co. 

Columbia Co. 

Multnomah Co. 

Washington Co. 

Total Force 

Clackamas Co. 

Clark Co. 

Columbia Co. 

Multnomah Co. 

Washington Co. 

Total Force 

Year 1973 

No. of Operators 
No. of Supervisory 

Operators 
Busy-Hour Total Force Busy-Hour Total Force 

6 13 1 4 

5 11 1 4 

2 5 o 

10 22 1 5 

6 13 1 4 

29 64 4 17 

Year 1990 

9 20 1 4 

6 13 1 4 

2 .·5 0 0 

10 22 1 5 

7 15 1 4 

34 75 4 17 
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4. Facilities and Space 

Table 17 shows the space requirements 
for county 911 centers. The same space el
ements that were described for the regional 
center (Appendix E) have been used. The 
required 1973 facility sizes vary from a mini
mum of 1850 square feet for Columbia county 
to a maximum of 3600 square feet for a 
Multnomah county 911 facility. The total 
space needed for these five facilities is 15,200 
square feet in 1990. This combined space re
quirement is about two and three quarters 
times as large as a single regional facility and 
would probably cost $532,000 (at $35 per 
square foot) compared to $194,950 for the 
regional facility--a difference of $337,050. 

To the space required for the 911 centers 
will be added space for dispatch services for 
certain alternatives. For combined county law 
enforcement and fire protection dispatch cen
ters, the space required for these centers should 
be added to the 911 space requirements. For 
separate law enforcement and fire protection 
centers in each county. the space required for 
the law enforcement center should be added 
to 911 space requirements. The actual size of 
the space to be added will be discussed in the 
next section of this chapter. 

5. Incoming Telephone Lines 

Tables 18 through 22 contain the number 
of incoming 911 lines required to service the 
busy-honr emergency calling volume. These 
line requirements were sized using a POl grade 
of service, a five-second ringdown time, and 
an average 40-second call length. The method 
used in these calculationf' is detailed in Appen
dix F. Appendix F also discusses the additional 
lines that are required for a ten-second ring
down time. 

The selection of exchanges to be con
nected to each center was made on the basis 
of the distribution of population in the ex
c.haI).~es. The county with the largest popula
tion 111 an exchange had its 911 center con
nected to that exchange. Reference to Table 1 
in Chapter II shows the main station distribu
tion of the exchanges with service in more than 
one county. ,For example, the Gresham ex
change, with 3,068 main stations in Clackamas 
and 10,065 main stations in Multnomah 
would be connected to the Multnomah 91i 
centet. Calls from the Clackamas stations 
through this exchange would then be routed 
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through the Multnomah 911 center to the 
Clackamas 911 center and then to the correct 
Clackamas dispatch facility. This operation 
was described earlier and is detailed in Ap
pendix C. 

6. Outgoing Telephone Lines 

In Appendix F I the techniques used to 
determine the number of voice, data, and al
ternate voice/data lines required to connect the 
county 911 centers to the dispatch facilities 
are described. Alternatives 6 through 8 of 
Table 10 are the dispatch alternatives that are 
consid0red with county 911 centers--these are 
existing dispatch facilities, separate law en
forcement and fire protection dispatch centers 
in each eounty, and combined law enforcement 
and fire protection dispatch facilities in each 
county. 

Table 23 contains the line requirements 
for each of the alternatives. The number of 
lines for connection of all existing dispatch 
facilities to county 911 centers assumes that 
no existing dispatch facilities would be col
located with the 911 centers. With one law 
enforcement and one fire protection radio 
dispatch center per county, the line sizing is 
based on collocated county 911 and law en
forcement dispatch with lines connecting that 
facility to the fire dispatch center. Finally, 
combined county law enforcement and fire 
protection dispatch centers are assumed to be 
collocated within the county 911 centers. 
Table 23 reflects these consolidations by re
quiring a total of 152 lines to existing law 
enforcement and fire protection dispatch cen
ters, 40 lines to fire protection centers for 
separate law enforcement and fire pi )tection 
centers and no lines for completely combined 
facilities. 

Additional line requirements (listed as 
"Other" in Table 23) over those required for a 
regional 911 center result from two require
ments: (1) each center must be connected to 
the regional emergency facilities-osuch as the 
U.S. Forest Service and the FBI, and (2) calls 
must be transferred between the 911 centers 
because of the telephone boundary a!1d fire 
district mismatch problems and becauci2 of 
possible emergencies affecting more than 0ne 
of the counties. The line requirements due tv 
multiple connections from each 911 center to 
the other emergency facilities will be about 54 
lines compared to about 30 lines for a regional 
center. Line requirements for connecting the 
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Table 18 

INCOM1NG 911 LINES TO THE CLACKAMAS COUNTY 911 CENTER 
, , 

I Busy-Hour No. of Lines 
Telephone Company Central Office Traffic CCS Required 

Aurora Aurora 3 1.35 2 

\. 

Beaver Creek Beaver Creek 1 0.45 2 

Canby Canby 21 9.45 3 
Needy 1 0.45 2 

Cascade Utilities Estacada/Eagle Creek 22 9.90 3 
Ripplebrook 1 0.45 2 

Clear Creek Mutual Redland 3 1.35 2 

Colton Colton 1 0.45 2 

GTNW Sandy 18' 8.10 3 
Stafford 39 17.55 4 

Molalla Molalla 9 4.05 2 

Monitor Coop Monitor 1 0.45 2 

PNB Government Camp 1 0.45 2 

Lake Oswego 79 35.55 5 
Oak Grove/Milwaukie 153 68.85 7 
Oregon City 129 58.05 6 

Valley Hoodland 1 0.45 2 
Silverton 1 0.45 2 
Sunnyside 22 9.90 3 

Total 506 56 
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Table 19 

INCOMING 911 LINES TO CLARK COUNTY 911 CENTER 

Bus~-Hour No. of Lines 
Telephone Company Central Office Traffic CCS Required 

GTNW Camas 20 9.00 3 
Washougal 11 4.95 2 
Washougal River 2 0.90 2 
Woodland 2 0.90 2 

Lewis River Amboy 2 0.90 2 
La Center 5 2.25 2 
View 2 0.90 2 

PNB Battleground 9 4.05 2 
Orchards 60 27.00 4 
Oxford 183 82.35 7 
Ridgefield 18 8.10 3 
Yacolt 5 2.25 2 

Total 319 33 

Table 20 

INCOMING 911 LINES TO THE COLUMBIA COUNTY 911 CENTER 

Bus~-Hour No. of Lines 
Telephone Company Central Office Traffic CCS Required 

GTNW Clatskanie 8 3.60 2 
Vernonia 9 4.05 2 

PNB Jewell 1 0.45 2 
Rainier 10 4.50 2 
St. Helens 60 27.00 4 

Rose Valley Scappoose 12 5.40 2 

Total 100 14 
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Table 21 

INCOMING 911 LINES TO THE MULTNOMAH COUNTY 911 CENTER 

Busy-Hour No. of Lines 
Telephone Company Central Office Traffic CCS Required 

PNB Alpine 116 52.20 6 
Atlantic 124 55.80 6 
Avenue 24 10.80 3 
Belmont 98 44.10 5 
Burlington 2 0.90 2 
Butler 60 27.00 4 
Capitol 60 27.00 4 
Cascade Locks 3 1.35 2 
Cherry 60 27.00 4 
Harold Street 36 16.20 4 
Prospect 102 45.90 5 

Cascade Utilities Corbett! Aims 8 3.60 2 

GTNW Gresham 60 27.00 4 
Orient 13 5.85 3 

Total 766 54 

Table 22 

INCOMING 911 LINES TO THE WASHINGTON COUNTY 911 CENTER 

Busy-Hour No. of Lines 
Telephone Company Central Office Traffic CCS Required 

GTNW Aloha 15 6.75 3 
Banks 1 0.45 2 
Beaverton 160 72.00 7 
Forest Grove 47 21.15 4 
Gaston 10 4.50 2 
Hillsboro 60 27.00 4 
Newberg 1 0.45 2 
Scholls 15 6.75 3 
Sherwood 11 4.95 2 
Somerset 15 6.75 3 
Tigard 25 11.25 3 

PNB Cypress 7 3.15 2 
North Plains 21 9.45 3 

Total 358 40 
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911 centers were developed based on telephone 
and fire protection boundary overlap problems 
as specified in Tables 1 and 2. 

On the basis of the data provided in those 
tables, SRI developed the following line re
quirements for interconnecting the county 
911 centers: 

• Three data ~nd three voice lines be
tween the Multnomah and Clackamas 
centers. 

8 Three data and three voice lines be
tween the Multnomah and Wash.ington 
centers. 

III Two alternate voice/data lines between 
the Multnomah and Clark centers. 

• Three data and three voice lines be
tween Clackamas and Washington 
centers. 

• Two alternate voice/data lines between 
Columbia and Washington centers. 

Thus, a total of 22 lines will be required for 
interconnecting the centers to accomplish call 
transfer. Other lines between the centers would 
also be required for normal business and co
ordination purposes. 

Multiple connections to regional emer
gency facilities will require a total of 15 lines. 
The remaining 17 lines (of the total of 54) will 
be needed to connect to the various ambulance 
dispatch centers. If the ambulance dispatch 
function is consolidated on a county-by
county basis, then 17 lines will not be required 
for either. the consolidated or separate law 
enforcement and fire facilities assuming that 
the law enforcement and ambulance dispatch 
centers were collocated. 

In summary, it is evident that the dis
tances between county 911 centers and county 
dispatch facilities will be shorter but that the 
line cost savings of these shorter distances is 
partially balanced out by a need to provide 34 
additional lines (22 plus 12) in the county 
center options in order to provide for boundary 
mismatch call transfers and redundant con
nections to regional em,ergency facilities. 

7. Costs of Information Storage and 
Transfer Equipment 

The estimated acquisition costs of infor
mation storage and transfer equipment for the 
county centers are provided in Table 24. Two 
types of equipment, voice and digital, are 
priced in the table. The equipment elements 
are identical to those shown in Table 15 for 
the regional center. A total of 29 positions 
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are required instead of the 26 required for the 
regional center. Since each center would have 
its own information storage and transfer 
system, the digital equipment costs would be 
much higher than they would be for the 
regional center. 

The total cost of the five individual 
county systems would be $771,970 instead of 
$398,910 for the regional system--nearly twice 
as expensive. The costs shown for the data 
modems in Table 24 are average costs; the 
actual costs of modems will be determined by 
the number of lines connecting the 911 cen
ters to the dispatch facilities. Referring to 
Table 24, it can be seen that the number of 
modems required can vary from a low of 7.ero 
to a maximum of 57 (Clackamas with no 
consolidation) depending on the degree of 
consolidation. 

The costs shown in Table 24 are purchase 
costs for the equipment; it would also be 
possible to lease many of these equipments. 
The decision of whether to pU7chase or lease 
should be based on the type of funding avail
able to the counties and the cost depreciation 
value of purchasing. 

E. RADIO DISPATCH CONSIDERATIONS 

The radio dispatch alternatives described in 
Table 10 will result in modification of the 
frequency requirements and operating costs 
in the five-county area. In ~his section, the 
general advantages and disadvantages of dis
patch consolidatiol"~ are described as are the 
frequency, frequency utilization, facility, and 
personnel considerations for the dispatch 
alternatives. 

1. Advantages and Disadvantages of 
Dispatch Consolidations 

The benefits that derive from consoli
dating dispatch facilities occur in maay areas. 
Primary among these are: 

'" The number of physical plants required 
is minimized. 

• rfhe number of dispatchers needed to 
handle the dispatch traffic is mini
mized. 

• The efficiency of channel usage is 
greatly increased. 

o A greater revenue base can be applied 
to system engineering and equipment. 

III Coordination among a few large con
solidation dispatch centers is more 
efficient than coordination among a 
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large number of small, minimally
equipped dispatch centers. 

The chief disadvantages of dispatch con
solidation derive from the fact that existing 
dispatch systems must be preempted or mod
ified for their functions to be handled at the 
consolidated dispatch facilities. Generally, this 
means that start-up costs for consolidation are 
fairly high and a new operational doctrine 
must be developed for the consolidated system. 

In general, the multiple long-term advan
tages of dispatch consolidation have led local 
governments and public safety agencies-
frequently supported by federal funds--to im
plement consolidation. The county-by-county 
consolidation alternatives described in the 
previous section are typical of consolidation 
efforts that have been implemented (and are 
being currently considered for implementation 
in the CRAG counties) in many areas. Re
gional dispatch consolidation alternatives are' 
not common and require additional oper
ational considerations beyond county con
solidations. Hcwever, the economies of scale 
that result from consolidation on a regional 
basis are significant. and have, therefore, been 
included in our evaluations. 

2. Consolidation Alternatives 

One-hundred three law enforcement and 
fire protection agen cies are currently using 74 
frequencies to dispatch emergency service 
vehicles in the five-county area. In addition. 
11 frequencies are in use by ambulance com
panies. For Alternative 1, the radio" dispatch 
performed on these frequencies would not 
change. For the other alternatives, consolida
tion will increase the number of frequencies 
being used by'the consolidated dispatch cen
ters. Consolidation of dispatch alternatives will 
permit the use of fewer frequencies because of 
more efficient procedures. The total number 
of frequencies needed for each alternative will 
depend upon operational procedures adopted 
by the individual dispatch centers, thus a de
termination of the actual number of frequen
cies required for each alternative is beyond 
the scope of this study. 

3. Dispatcher and Facility Requirements 

Each increased consolidation increment 
decreases the required number of dispatchers 
in the same manner that combining telephone 
answering facilities reduces the number of 
telephone operators required. For example, 
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the operator force required for a regional 911 
system was shown to be 18 less than the oper
ator force required to handle the same num
ber of calls in a county-by-county system. 

The introduction of 911 answering will 
greatly reduce the load on the dispatch person
nel. Currently, the dispatcher and phone 
answerer are usually the same person (single
stage systems), whereas, with 911, the tele
phone will be answered by the 911 operators 
and dispatch will be performed by dispatch 
personnel (two-stage systems). This will re
move a large time load from the dispatch 
force so that it can be considerably smaller 
than the current force. 

To estimate the number of dispatch 
positions required, SRI used an estimate of 
10 seconds per transmission and a requirement 
for a total of 20 seconds for a transaction 
(base transmission and mobile response). SRI 
used PSSI data for Multnomah county; ,I'SSI 
also used an average of about 10 seconds for 
all radio messages for that county. In addition 
to the actual number of dispatch positions 
required, personnel are also required to support 
the dispatcher. PSSI covered this aspect of 
operations by using the "Complaint" or 
"Backup" position in the dispatch center. SRI 
has added similar weighting to its estimates to 
provide adequate support and supervision for 
dispatch personnel. Such personnel additions 
are particularly important in fire operations 
where each event may create a considerable 
workload because of alerting, operating, and 
command c<:''1trol procedures. 

SRI believes that public safety operations 
in the CRAG 'area would greatly benefit from 
computer-aided dispatch and command/ 
control te .!hniques. Such techniques would 
tend to reduce the number of support person
nel specified in Table 25; however, because 
the CRAG counties are in various planning 
stages for dispatch consolidation, SRI has used 
a conservative manpower support level. We 
have used these manpower levels in our cost 
comparisons to provide a consistent evaluation 
tool. Refined personnel allocations should be 
made during detailed engineering design of 
the selected alternative. On the basis of these 
assumptions then, the numbers of dispatch 
positions in the busy hour for each alternative 
are shown in Table 25. 

The values used for total dispatcher force 
shown in Table 25 were derived using diurnal 
radio traffic loading which showed a need for 

Table 25 

FACILITY AND PERSONNEL REQUIREMENTS FOR DISPATCH ALTERNATIVES 

No. of No. of 
No. of Dispatch Dispatchers and 

Agencies Facilities Positions Support Personnel 

All current dispatch 

County centers: 
Clark 
Columbia 
Clacluimas 
Multnomah 
Washington 

Total 

Clark law enforcement 
Clark fire 
Columbia law enforcement 
Columbia fire 
Clackamas law enforcement 
Clackamas fire 
Multnomah law enforcement 
Multnomah fire 
Washington law enforcement 
Washington fire 

Total 

Regional law enforcement 
Regional fire 

Total 

Single dispatch center 

full manning only during a single eight-hour 
shift. 

e If only one position is to be manned, 
then a full force of five dispatchers is 
required. 

• If two positions in a single service are 
to be manned, then a force of four 
dispatchers per position is required. 

• If three or more positions in a single 
service are to be' provided, then a force 
of three dispa1;chers per position is 
required. 

All of these multipliers are more than that 
used for the 911 operator force (2.2) because 
the operator force can more easily provide 
backup for itself, Le., all operators will be 
trained to man any position. For law enforce
ment and fire p:t:otection dispatch operations, 
however, we have assumed that the dispatchers 
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1 
1 
1 
1 
1 
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1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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1 
1 
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162 

3 12 
1 7 
5 20 
6 24 
5 20 

20 83 

2 11 
1 7 
1 7 
1 7 
2 11 
2 11 
4 16 
2 11 
2 11 
2 11 

19 95 

8 32 
6 24 

14 56 

13 52 

,for la;v:r enforcement and those for fire protec
tion will' not man each others' consoles. Ad
ditional personnel have been added at a rate of 
one for three to provide backup and support 
services. The single exception we have made 
to this rule is for a combined Columbia county 
dispatch center where traffic requirements 
dictate the need for only one console and we 
have allocated only seven personnel. The final 
consideration we used in sizing the dispatcher 
force requirement was the need to man all 
positions only during the peak hour periods 
as we did for the telephone 911 operator force. 

For the regional dispatch operations, SRI 
believes that a supervisory dispatch position 
should also be included in the center design. 
This position would be capable of monitoring 
and transmitting on all channels. This addition 
will mean a requirement of nine consoles for '., 



regional law enforcement, six consoles for 
regional fire protection, and twelve consoles 
for combined regional law enforcement and 
fire protection. An additional four supervisors 
would also have to be added to the staffs of 
each of these centers. 

4. Costs 

Estimates of facilities and dispatchers re
quired for the various dispatch alternatives, 
plus estimates for the digital terminals at the 
dispatch centers were used to price the dis
patch alternatives. The resulting cost estimates, 
while obviously not the complete costs for the 
dispatch facilities, are adequate for comparing 
dispatch alternatives. Table 26 lists the costs 
for various dispatch consolidations, including 
fA.cility, personnel, and position costs for each 
of the alternatives. 

As discussed earlier, facility requirements 
are based on the following general assumptions: 
(1) all county 911 centers will be collocated 
with either a combined county dispatch facility 
or a law enforcement dispatch facility--in the 
event of separate law enforcement and fire 
dispatch centers in each county, and (2) a re
gional 911 center will be collocated with the 
Multnomah combined law enforcement and 
fire dispatch facility or with a Multnomah law 
enforcement facility. 

The first assumption is based on the fact 
that none of the existing law enforcement and 
fire dispatch facilities in the counties is large 
enough to house consolidated facilities so that 
a new facility will be required. On that basis, 
the consolidation of dispatch and 911 in a 
single new facility will be much less costly than 
the provision of separate facilities for each 
system. The second. assumption is based on 
the fact that the centroid of emergency tele
phone traffic will fall in Multnomah county 

68 

and that the single largest volume of emergency 
traffic will go to the Multnomah county public 
safety agencies. 

To accommodate the dispatch facilities in 
the 911 centers, we have allowed the following 
additional square footage for the various 
facility elements: 

e 150 square feet average per dispatch, 
support or supervisory position 

" 25 square feet of storage per personnel 
position 

• 15 square feet for equipment repair 
per personnel position. 

These numbers have been added to the values 
shown in Tables 12 and 17 to obtain total 
space requirements for combined 911 and 
dispatch facilities. For the separate dispatch 
facilities--county or regional fire facilities--the 
building sizes have been sized by comparing 
the number of dispatch positions required for 
comparable 911 centers as outlined in Ap
pendix E. The costs shown in Table 26 for 
facilities are based on $35 per square foot and 
include all possible 911 and dispatch facility 
cost combinations in 1990. 

Personnel costs were computed using an 
$l1,OOO/year salary which was selected to 
include overhead support and an average of 6 
percent salary increase per year. Position costs 
are based on $5,000/position for a digital CRT 
terminal with MODEM. It should be noted 
that in its separate effort for Clark county, 
SRI determined the facility size for Clark 
county to be 5,800 square feet for combined 
911, law enforcement, fire, emergency oper
ation center, and radio repair facility but did 
not allow for support personnel space, In this 
report, SRI used estimates for Clark county 
that were consistent with the estimates made 
forthe other counties for comparison purposes. 
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v COMP ARISON OF SYSTEM ALTERNATIVES 

A. SYSTEM COST ELEMENTS 

In previous chapters, the basic data needed 
to provide a basis for selection of a 911 system 
were developed. Specifically, the current oper
ations and costs of law enforcement, fire 
protection, apd ambulance operations were 
analyzed, the management and political con
siderations for 911 operations were described, 
the problems of telephone boundary and fire 
protection boundary mismatch were quanti
fied, the operations of 911 systems in the 
context of the five-county area were described, 
and a group of viable 911 system alternatives 
were developed and costed. In this chapter, 
the advantages and disadvantages of these al
ternatives are compared in terms of costs, 
benefits, and operatiqnal desirability. 

Table 27 contains the key cc.st. data that 
were used to compare the various alternatives: 

III Costs of incoming 911 telephone lines, 
costs of 811 facility space, costs of oper
ators, supervisors and other personnel, 
and costs of telephone and information 
system equipments in the 911 centers 

• Costs of outgoing lines to the dispatch 
alternatives, costs of dispatch facilities, 
and costs of dispatch digital terminals 

• Sizing of facilities, line requirements 
(911 and outgoing lines), 911 operator 
and dispatch staffs, and operator and dis
patch positions. 

The costs of the alternatives have been divided 
:nto initial and recurring cost elements so that 
funding comparisons can be provided. 

B. COSTS OF CURRENT SYSTEMS 

To provide a basis for comparison of the 911 
alternatives, the approximate costs of the 
current five-county public safety communica
tions systems were developed to the extent 
possible. The current system differs in the 
following significant ways from the 911 alter
natives analyzed in this study, 

" Current facilities are mostly single stage 
with personnel performing both dispatch 
and answering functions as opposed to 
the 911 alternatives which have two-stage 
operations with answering and dispatch 
functions being performed separately 
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CD Current answering/dispatch services are 
generally sharing facilities with other 
public safety functions so that their 
initial costs and recurring costs are not 
clearly separable from those of the other 
functions. 

A survey of the field, combined with the 
use of estimation techniques, yielded the fol
lowing approximate costs for existing facilities: 

fI Personnel: 162 employees and 12 super
visors at an ::-nnual salary of approxi
mately $1,914,000* 

III Space: Space in 54 public safety facilities 
at an estimated cost of $1,195,000t 

e Telephone: Annual charges on lines to 
the 54 dispatch facilities of approxi
mately $109,500. 

C. COST COMPARISON OF 
ALTERNA'l'IVES 

The alternatives listed in Table 27 have costs 
and benefits relative to one another. In this 
section; the alternatives will be compared in 
terms of their total costs, the elements that 
contribute to the total costs, and the oper
ational value of each alternative. 

1. Comparison of Total Costs 

Table 28 contains estimates of initial and 
recurring costs for the alternatives, a cost 
estimate for 10-year operation, absolute and 
relative ranking of the alternatives on a 
cost basis, and a measure of the call transfer 
probl~m. In addition, equivalent estimates have 
been made for current facilities using the cost 
data provided in the previous section. 

The least costly system is a single 911 
regional answering center combined with a 
single regional dispatch facility. Increasing the 
number of dispatch facilities to two (regional 
law enforcement and regional fire dispatch) in
creases the 10-year cost by 4 percent while an 

*Using $11,000 average annual salary to permit 
simple comparison with the costs of the alternatives. 

i-Assuming an average of 500 square feet equivalent 
area per dispatch facility at $35 per square foot. 
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Table 27 

BASIC' COST DATA-REGIONAL AND COUNTY -BY -COUNTY CENTERS 

911 Option 

Center 

Dispatch 
Alternatives 

Incoming 
Telephone Lines 

No.---Initial Re~urring 

Outgoing 
Telephone Lines 

No: --Ttill~Recurring 
911 

Facility 
DIspatch 
Facility 

Telco 
Initial 

Equipment Costs 
Telco InfO 

Recurring Systems 
~ 911 

Equipment Operators 

Regional Current facilities 197 $8,300 $211,500 183 $9,050 $241,450 $194,950 $1,195,000 $11,750 $53,400 $466,-100 $295,000 $506,000 

Regional Center per county 197 

Regional Regional law en· 197 
forcement and 
regional fire 
protection 

Regional One law enforce· 197 
mentand one 
fire protection 
per county 

Regional Regional center 197 

County 

County 

County 

County 
Centers* 

Current facilities 197 

Center per county 197 

One Jaw enforce· 197 
ment and one 
fire protection 
per county 

All alternatives 

8,300 211,500 58 

8,300 211,500 10 

8,300 211,500 92 

8,300 211,500 

5,700 144,000 202 

5,700 144,000 56 

5,71)0 144,000 93 

22 

*Line costs for interconnecting county centers 

3,000 

450 

4,700 

7,400 

1,800 

3,200 

1,100 

61,050 

13,350 

86,200 

114,000 532,000 

28,950 

37,100 

26,200 

745,150 

616,350 

1,098,650 

5.10,750 

1,195,000 

l,UllH,325 

1,151,450 

Table 28 

11,750 

11,750 

11,750 

11,750 

39,500 

39,500 

39,500 

53,400 

::3,400 

53,.100 

53,400 

79.400 

79,-100 

79,400 

RANKING OF 911 ALTERNATIVES BY NET COSTS 

Alternative 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

911 
Alternative 

Re:gional 911 

R.egionaJ 911 

Regional 911 

Regional 911 

Regional 911 

County 911 

County 911 

County 911 

Dispatch 
Alternatives 

Current facilities 

One combined law 
enforcement and 
fire center per 
county 

One law enforcement 
and one fire center 
per county 

One law enforcement 
and one lire center 
for region 

One combined law 
enforcement and 
fire center for 
region 

Current facilities 

One combined law 
enforcement and 
fire center per 
county 

One law enforcement 
and one fire center 
per county 

Current system current facilities 

*Value of current space in dispatch facilities 

tAnnual telephone and personnel costs only 

Initial 
Cost 

$2,200,450 

1,334,600 

1,68'1,800 

1,173,250 

1,092,200 

2,846,600 

2,027,225 

2,366,850 

1,195,000* 

Recurring 
Cost 

$2,981,350 

1,811,950 

1,957,800 

1,455,250 

1,397,900 

3,172,400 

2,068,350 

2,284,500 

2,023,500t 

10-Year 
Total 

$31,993,950 

19,45·1,100 

21,256,500 

15,725,750 

15,071,200 

34,570,600 

22,710,725 

25,211,850 

20,235,OOOt 

466,400 100,000 506,000 

466,400 70,000 506,000 

466,400 95,000 506,000 

466 .. 100 65,000 506,000 

772,000 295,000 704,000 

772,000 100,000 71J4,OOO 

772,000 95,000 704,000 

10-Year Ranking 
Absolute Relative 

7 2.12 

3 1.29 

·1 1.41 

2 1.04 

1 1 

8 2.29 

5 1.51 

6 1.67 

Personnel Costs 
911 

Supprvisors DIspatch 

S55,OOO Sl,914,OOO 

55,000 

55,000 

55,000 

55,000 

187,000 

187,000 

187,000 

Transfer 
or Referral 

10,094 

10,094 

10,094 

10,094 

10,094 

269,683 

269,683 

269,683 

925,000 

616,000 

1,045,000 

572,000 

1,914,000 

925,000 

1,133,000 

~.;] .. 

~ 

. ! 



increase to five dispatch facilities (county-by
county combined dispatch facilities) increases 
the 10-year cost by 29 percent. Going to 10 
dispatch facilities (one law enforcement and 
one fire per county) increases the cost by 41 
percent over the lowest cost alternative. Thus, 
the four leae;t expensive systems are those that 
have a regional 911 center connected to 1, 2, 
5, or 10 dispatch centers. The cost of operating 
the current system (not including current 
building space) is 34 percent higher than the 
costs of the lowest priced alternative; the 
costs of the current operations can also be 
considered as nearly directly transferable to 
the costs of any of the alternatives. Thus, the 
three lowest cost alternatives would have lower 
costs than tlie current systems, would be sized 
to handle 50 percent more traffic, and would 
have facility space available to permit growth 
to 1990. 

The first of the county-by-county alter
natives is ranked fifth and consists of combined 
911 and dispatch cente!s in each county. This 
particular alternative would cost 51 percent 
more than the lowest cost alternative and 
would involve the operation of five centers, as 
opposed to two centers for the least expensive 
alternative. 

The next county alternative, ranked sixth, 
is for a county-by-county 911 center and 
separate fire protection and law enforcement 
dispatch centers in each county (with 911 and 
law enforcement collocated). This alternative 
would cost 67 percent more than the least 
expensive alternative. 

The costliest alternatives are ranked sev
enth and eighth in Table 28 and are 2.12 and 
2.29 times as costly as the least expensive 
alternative. These alternatives involve the 
linking of either a regional 911 center or 
county-by-county 911 centers to existing dis
patch facilities. 

. 
Comparison of the regional 911 answering 

to county-by-county 911 answering shows that 
the least expensive county-by-county alterna
tive, ranked fifth, is 51 percent more costly 
than the least expensive regional alternative. 
Comparison of the 911 alternatives linked to 
comparable dispatch alternatives shows that 
regional 911 alternatives average 23 percent 
less cost than comparable county-by-county 
911 alternatives. 
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2. Comparison of Cost Elements 

The net costs discussed in the previous 
section are composed of four basic elements: 
facility costs, equipment costs, personnel costs, 
and telephone line costs. In this section, the 
effects of each of these cost elements on the 
overall cost will be discussed, as will the 
sensitivity of the overall cost to different 
assum ptions. 

Table 28 contained the costs for each 
alternative while Table 29 shows the percent
age of the total contributed by each cost 
element. It is immediately clear from these 
tables that personnel costs--for both answering 
and dispatch--are the major contributor to 
overall costs, yielding 75 percent to 81 percent 
of the total. Telephone costs for incoming and 
outgoing telephone lines are the next most 
costly element with from 7 percent to 14 per
cent of the total, depending on the alternative. 
Equipment costs--including telephone, infor
mation system, and dispatch CRT equipments-
comprise 4 percent to 8 percent of the totals, 
while facility costs are the least costly, being 
from 4 percent to 6 percent of the totals. 

Personnel costs are clearly the controlling 
element of the system costs. The fewer person
nel needed to man the regional alternatives 
result in about 3 percent lower personnel 
contribution to the total costs than their 
comparable county alternatives. This differ
ence can also be clearly seen by comparing 
10-year costs which show the regional person
nel costs to be about $3.2 million lower (over 
10 years) than comparable county personnel 
costs. This difference effectively overshadows 
the higher costs for the telephone system in 
the regional alternatives which have the re
gional center telephone systems costing about 
$900,000 more over 10 years than their 
county counterparts. 

Table 27 shows that facility coste; are 
lower by about $320,000 for the regional al
ternatives, but the small contribution to the 
overall costs of the alternatives made by these 
costs tends to make this difference relatively 
insignificant. Of more significance are the 
$650,000 more costly equipment costs for the 
county alternatives which make the contribu
tion to overall costs, about 2 percent higher 
for the county centers. 

Summarizing these cost differences, it 
can be seen that the savings in telephone costs 
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in the county 911 alternatives are effectively 
cancelled by the savings in facility and equip
ment costs in the regional 911 alternatives. 
Thus, the savings in personnel costs in the re
gional alternatives can be eonsidered to be the 
primary cost driving function. 

The sensitivity to changes in requirements 
can clearly be seen from this analysis. Changes 
in personnel requirements would provide the 
most significant change in the overall cost and, 
depending on the nature of the change, could 
easily alter the relative ran kings of the alterna
tives. Much more significant changes would 
have to be made in telephone line assumptions 
to affect the overall rankings, while changes in 
equipment and facility assumptions would 
have to be of the order often times to make 
any meaningful changes in the overall cost 
rankings. The different assumptions made to 
alTive at the above rankings are, we believe, 
sufficiently accurate that the overall cost 
rankings are valid and will not change. 

In summary, it can be seen that the lower 
costs for personnel, equipment, and facilitias 
in the regional alternatives clearly outweigh 
the higher telephone costs for those alterna
tives. This is clearly illustrated by the fact that 
the county alternatives are about 22 percent 
higher than comparable regional alternatives. 
It is also evident that complete dispatch con
solidation on aregionallev",l could save 29 per
cent in costs--or $3,730,000 over the nearest 
competitor in county dispatch alternatives. 

3. Special Cost Considerations 

Two additional cost considerations were 
investigated by SRI, these were: (1) cost 
savings from combining ambulance dispatch in 
police dispatch facilities, and (2) costs of in
stalling a microwave system to provide con
nections from the telephone central offices to 
a regional 911 answering center. 

a. Ambulance Dispatch 

The ambulance situation in the CRAG 
area is discussed in Appendix B and summa
rized in Section 5 of this chapter. SRI's evalua
tion of this situation leads us to the conclusion 
that ambulance districts for Code 3 emergen
cies should be set up in the CRAG region. The 
costs we have presented in the previous section 
are predicated on the following assumptions: 

I) Emergency calls for ambulance 
service would be handled by 911 
operators 
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I) Ambulance calls would be com
municated to ambulance company 
dispatch points according to some 
zone/priority plan to be set up by 
the companies 

I) Ambulance company operational 
procedures for Code 3 responses 
would be established on a uniform 
regional basis. 

These assumptions have led to certain 
costing decisions that would be modified if the 
ambulance companies elect to consolidate 
their dispatch facilities. Specifically, as one 
viable option, the ambulance companies could 
consolidate their dispatch facilities with either 
county or regional police dispatch centers. 
Such consolidations would have the following 
general effects on the overall 911/dispatch 
system costs: 

Q Line Costs. Combining with a region
al police center would reduce line 
costs by $1,500 for initial costs and 
$18,000 for annual costs. Combin
ing with county police centers would 
reduce line costs by $800 for initial 
costs and $14,100 for annual costs 

Q Personnel Costs. On a regional level, 
two additional dispatch positions 
could handle all ambulance calls 
while one dispatch position per 
county (except Columbia county 
which could absorb the traffic with 
c1'rrent positions) would be required 
for the county dispatch options. 
Thus, two positions for regional and 
four positions for county options 
would handle all emergency dispatch 
for the 16 ambulance companies. 
These represent a savings of about 
$115,000 and $82,000 for regional 
and county ambulance dispatch, 
respectively 

1\1 Facility Costs. Additional space in 
the police dispatch centers would be 
inconsequential and hence would 
not be a factor in the decision of 
whether or not to consolidate dis
patch functions. 

The postulated personnel savings costs 
would only be realized by the system if the 
dispatchers save positions for the ambulance 
companies. A mechanism to actually effect 
such savings must be jointly worked out by 
the ambulance companies and the agency 
responsible for dispatch center operations. 

In summary, consolidation of ambu
lance dispatch into the police dispatch facilities 
could save 30 percent of outgoing line costs 
and could effect a maximum personnel saving 
of about $100,000 annually in ambulance 
dispatch personnel. 

b. Microwave System * 
SRI also developed preliminary costs 

for a microwave system that would link the 
telephone central offices to a regional 911 
center located in the Harold Street exchange. 
Such a system could be used as either a com
plete replacement for a hard-wire (telephone 
line) system or as a communications backup 
system to the hard-wire system. 

The costs for the system elements are 
detailed in Table 30. The various entries in the 
columns are keyed at the top of each column 
and are as follows: ' 

Column 1: Homing Exchanges. This is the 
number of exchanges that are 
expected to "home" on the 
particular radio site 

Column 2: Average Distance. The average 
distance of all exchanges hom
ing on a given site from the site 

Column 3: Pole-Line Miles. The estimated 
number of pole-line miles that 
need to be constructed 

Column 4: Plant Extension. Estimated 
number of telephone outside 
plant miles that need to be 
constructed 

Column 5: Pole Line Dollars. Construc
tion costs of pole-line exten
sion estimated in Column 3. 
The first 1,500 feet are free 
and the balance costs $1.40 
per foot 

Column 6: Plant Dollars. Cost of outside 
plant extensions estimated in 
Column 4. Since it can be ex
pected that this construction 
will be "joint," Le., uses the 
same pole as the power lead, a 
figure of' 40 cents per foot was 
used, again deducting the first 
1,500 feet 

Column 7: Site Preparation. Costs devel
oped on other SRI projects for 
similar systems 

*This section was prepared by Mr. William Roberts of 
SRI. 
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Column 8: Shelters and Transportation. 
Shelters cost about $4,000 
each, and it costs about $600 
to iTansport the shelter and the 
other equipment to the site 
from some central depot 

Column 9: Radio Equipment. Budget es
timate supplied by a manufac
turer for a 12-GHz terminal ar
ranged in duplex configuration. 
Note that there are two ad
ditional transmitters and re
ceivers which will offset the 
costs of the multiplex equip
ment required 

Column 10: Antenna Dollars. Based on an 
average guyed tower of 100-
foot height 

Column 11: Purchase/Lease: Costs devel
oped by SRI on another project 
for a similar system. 

To these variollS cost items must be added 
about 10 percent for radio equipment spares 
and about 15 percent for detailed engineering. 
If the various cost elements are summed, a total 
installation cost is about $600,000 with an 
annual operating cost of about $50,000. In
coming line costs for a regional center are 
about $211,500 (Table 27) with an installation 
cost of about $8,300. 

\ 

Comparison of telephone and micro
wave systems shows that the higher initial 
costs of the microwave system--$600,000 vs 
$8,300--are equalized in about three and one
half years by the lower operating costs of the 
microwave system--$50,000 vs $211,500. 
After this three and one-half year p0.nod, the 
costs of the microwave system are about 
$;161,500 per year cheaper than the telephone 
system. This does not include the costs of 
interconnection or the purchase of telephone 
equipment that would be necessary. 

The long range cost benefits of a micro
wave system could also be realized for linking 
dispatch centers to one another. If CRAG 
elects to implement a microwave system, the 
cost-effectiveness of adding cable television 
(CATV) and educational TV to the original 
network should be investigated. Such additions 
would undoubtedly be more easily and eco
nomically implemented during the initial im
plementation of an emergency call microwave 
network. 
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D. COMPARISON OF OPERATIONAL 
FACTORS 

In this section, comparisons will be made 
between the operational factors that affect 
the selection of alternatives. Three general 
areas will be treated, with each area rated in 
terms of either difficulty of implementation 
or degree of operational benefit. These three 
areas are: the call transfer problem, the 
characteristics of the 911 answering force re
quired, and the dispatch operations. 

The call transfer problem is the most visible 
one that faces any 911 system, since it is 
directly noticed by the public. Call transfers 
are made necessary by the mismatch between 
telephone central offices and the jurisdictional 
boundaries of public safety agencies. As was 
explained in Chapter II, the call transfer prob
lem will arise whenever either a telephone 
exchange or a fire district crosses a county 
boundary. To minimize the problem of call 
transfers, 911 answering should be as central
ized as possible. Furthermore, in the CRAG 
area, the areas of mismatch should be as 
sparsely populated as possible, to affect the 
smallest number of citizens. 

Although both types of mismatch (telephone 
exchange or fire district) are serious, telephone 
mismatch is somewhat more serious, both in 
number of citizens affected and in the impact 
on the citizen unfamiliar with the prevailing 
situation who would be referred or transferred 
because of the mismatch. Operational tech
niques, on the other hand, can be employed 
by the answering and dispatch centers to 
obviate the problems of public safety/county 
line mismatch. Table 31, therefore, shows a 
ranking of the alternatives with all regional 
911 alternatives ranked ahead of all county
by-county 911 alternatives on the basis of 
boundary mismatch considerations. Within 
these two 911 families, the alternatives are 
ordered by increasing dispatch consolidation 
because of the advEmtages in the area of 
public safety/county line mismatch. 

Another factor to be Gonsidered in compar
ing the alternatives is the 911 answering force 
requirements. As we discussed earlier, the 
number of answerers required is less for the 
regional than for the county-by-county 911 
alternative. At the same time, however, the 
regional center is always manned by more 
answerers than any of the individual county 
centers which means that the diversity of the 
regional answering force can be greater than 
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that of the individual county centers. The 
regional centers could, therefore, have an 
answering force which would more economi
cally 'have the following capabilities: be able 
to handle calls in foreign languages, provide 
specialists in certain problems (such as suicide 
or poison control), and be more easily sup
plemented in the event of a serious emergency. 
A regional answering force would have a 
capability to shift the major part of its efforts 
to a serious county emergency if one were to 
occur so that it offers greater flexibility of 
response to unusual emergency situations. 

A counter effect to this advantage, however, 
is a large number of dispatch facilities. Frag
menting the dispatch facilities increases the 
burden on the 911 answering force by requiring 
more of their time in the determination of 
the correct dispatch facility to contact. By 
weighting these two factors, the ratings shown 
for 911 answering force in Table 31 were 
established. 

The last consideration for ranking the 
systems was the relative value of consolidating 
the dispatch facilities. In- this rating, it was 
recognized that the fire protection, lawen
forcement, and emergency medical services 
are essentially county-oriented in their oper
ations and that furthermore the law enforce
ment and fire protection operations in each 
county are only beginning to be consolidated. 
Essentially, this means that consolidation of 
these operations requires modifications in 
current operational procedures. In Table 31, 
the dispatch alternatives were ranked according 
to this operational and procedural complexity. 
Thus, the highest ranked system from a dis
patch standpoint would maintain the separa
tion of dispatch functions into law enforce
ment and fire protection centers on a county
by-county basis while the lowest ranked system 
would combine these dispatch functions into 
a single regional dispatch center. Note from 
Table 31, that this ranking gives results that 
are at considerable variance from the other 
rankings, yet it is a valid and important con
sideration in system selection. Furthermore, 
our cost data for regional dispatch are based 
on minimization of the number of dispatchers. 
Externalities and discontinuities such as main
taining special dispatch positions for certain 
cities would decrease the cost advantage of 
regional radio dispatch to the point that its 
savings over county-by-county might be only 
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in economies of scale in facilities and equip
ment. 

Finally, in Table 31, we have averaged the 
four rankings, (giving equal wei!5ht to each) 
to alTive at an overall ranking of the alterna
tives. Note that the ranking of the alternatives 
is the same as that for the cost ranking. 

E. SYSTEM SELECTION 
RECOMMENDATIONS 

On the basis of the cost analysis and the 
analysis of operational considerations, the 
three best systems would be, in descending 
order, 

.. Regional 911 with combined law enforce
ment and fire regional radio dispatch 

• Regional 911 with separate law enforce
ment and fire regional radio dispatch 

" Regional 911 with combined law enforce
ment and fire county-by-county radio 
dispatch. 

We believe that any of these three alterna
tives would provide the citizens of the CRAG 
area with a viable public safety communica
tions system having the benefits of 911. In our 
opinion, selection by CRAG as one alternati~e 
among the three given must be based on polit
ical as well as technical considerations. The 
function of the analyses and recommendations 
reported here is to make available essential 
information that can form the basis for these 
consiJerations. Accordingly, for each of the 
three alternatives recommended above, the 
benefits as well as the difficulties likely to be 
encountered in their implementatiol1. and 
operation are given in the following paragraphs. 

The first alternative, regional 911 with 
one regional radio dispatch, would clearly 
provide the lowest cost alternative, both in 
implementation and in operation. If the neces
sru:y cooperation among the various public 
safety agencies, county and local governments 
were achieved, this alternative would further 
provide the best system of managing the public 
safety resources of the region, since aU 
resources would be controlled from a single 
location. Such centralized coordination ca
pability would be of great benefit in improving 
the day-to-day law enforcement and fire 
protection activities that require the real-time 
cooperation and coordination of law enforce
ment, fire, and emergency medical agencies. 
Additionally, a single regional dispatch center 
would no doubt have the long-term effect of 
smoothing out differences in law enforcement 
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resources all~cation policies between present 
law enforcement agencies. 

A single regional dispatch center would, 
however, have problems associated with its 
operation and particularly its implementation, 
that have' as their root the opportunities pre
sented above. Essentially, the opportunities or 
benefits of a single regional dispatch could only 
come about with an attitude of cooperation 
on the part of nearly all of the senior officials 
of the law enforcement and fire agencies in 
the region. On the basis of our understanding 
of the val'ious agencies, we believe that the 
cooperation required to make a single regional 
dispatch center possible could come about in 
turn only by creating a climate of belief that 
regional dispatch from one location is the 
most desirable alternative. This desirability 
could be assured by any or all of the following: 

G Strong and overwhelming support for 
regional radio dispatch on the part of 
local elected officials of stature 

• Legislat\on, by the state of Oregon, 
mandating regional radio dispatch 

co External funding, such as by federal 01' 

state grants, (or alternatively a state 
telephone excise tax) that specifies re
gional dispatch for the requirements of 
eligibility. . 

It is important to emphasize that the co
operation we have described as ?eing r:ec,essa:Y 
for the implementation of regIOnal radlO dlS
,atch is not spontaneous (simply there); it is 
~reated by action outside the community of 
law enforcement and fire officials. We believe 
that the viability of regional dispatch is 
directly a function of the effort made to 
demonstrate its desirability. Without the exer
tion of strong creative effort to mobilize sup
port from leading citizens and elected officials, 
legislative action by the state, ,or e~ternal 
funding, the climate of cooperatlOn wIll not 
come into being. 

Another difficulty that would present itself 
for regional dispatch from a single location is 
the security of the facility against natural 
disaster or possibly sabotage. A single facility 
would, of course, be more attractive to 
sabotage than would many facilities; addition
ally, without a backup facility or facilities, 
the consequences to the law enforcement and 
fire operations would be quite serious. A 
facility could be designed to make natural or 



man-made damage much less likely; it is im
portant that this be taken fully into account 
in the facility design. 

Operation of a single dispatch facility for 
the region would require a great deal of 
cooperation between law enforcement and fire 
protection in the setting of policy. Again, the 
amount of meeting time required would be 
determined by the extent to which these 
officials felt that they had no alternative but 
to cooperate. It is difficult then to estimate 
the additional costs of the time spent by public 
safety agency officials attending meetings; the 
duration and frequency of such meetings might 
be considerable if the officials felt they could 
"get out of the regional dispatch arrangement" 
and therefore were more willing to be insistent 
that their policies be followed to the letter. 

The second alternative, two regional dis
patch centers, one for law enforcement and 
one for fire would have benefits and difficulties 
similar to those attendant on the single regional 
dispatch center. Central coordination would be 
less possible; our belief is that the difficulty in 
bringing about this coordination would be 
about the same as it would be for a single 
facility. 

The third alternative, regional 911 with 
combined law enforcement and fire dispatch 
for each of the five counties, would cost sig
nificantly more than either the first or second 
but it would have two major advantages. First, 
it would require less secure facilities, since 
damage to one that would result in its inoper
ativity for some period of time could be taken 
care of by the other facilities. If space were 
provided 911 answering could even be taken 
over by the dispatch centers in the event of 
damage to a single regional 911 center. 

The second advantage to county-by-county 
dispatch is that to some measure, a climate 
exists at present for its implementation. Law 
enforcement and fire officials regard regional 
911 answering as feasible. Their belief, from 
our observation, is that there would be less 
variation in the policies of 911 answering be
tween the agencies than there would be in the 
policies of radio dispatch. For fire, variations 
in dispatch policies come about for technical 
reasons. For law enforcement, radio dispatch 
seems to provide officials with a sense of com
mand that they would lose if dispatch were 
regionalized. For reasons of tradition, they 
appear to believe that this sense of command 
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would be retained with county-by-county 
dispatch. 

F. RECOMMENDED POLICIES FOR EMER
GENCY MEDICAL SERVICES 

For the emergency m'edical community to 
be effectively incorporated into a CRAG 911 
system, SRI believes that the following oper
ational guidelines must be followed by this 
community and CRAG: 

e An emergency medical service board com
prised of ambulance company owners 
and/or operators, representatives from 
fire departments providing medical as
sistance, representatives from hospitals 
providing emergency rooms, and com
municators will be established to enact 
and review emergency medical service 
policies and establish local or regional 
standards for emergency medical services 

• A publicly-funded emergency medical 
dispatch operation will be established for 
the region or each county (depending on 
the dispatch alternative selected for the 
911 system) and the operation will be 
located within the public safety dispatch 
center 

4) Training courses will be developed, with 
assistance from the emergency medical 
service board, to educate the dispatcher 
and the 911 answering personnel in areas 
of emergency medical and communica
tions procedures 

• Geographical districts or zones will be 
established to assist the dispatcher in de
termining the most suitable ambulance, 
rescue, or first aid unit (based on avail
ability, location, equipment, and training 
requirements for the emergency, etc.) to 
provide service for each emergency dis
patch. (If more than one ambulance com
pany with similar equipment is serving 
an area it may be necessary for the dis
patcher to rotate the responsibility for 
service to assure sufficient revenues to 
the companies.) 

9 The dispatch center will contract ambu
lance companies to provide service to the 
districts and only those companies with 
contracts will be dispatched into the 
districts to provide emergency service 

• All Code 3 dispatches will originate or be 
approved by the ,dispatch center 

CD At least one ambulance will be stationed 
in each zone to be responsible for emer
gency medical services 

ClI The companies must inform the dispatch 
center when all of its ambulances are 
"out of service" so that the dispatch 
center will be aWaJ.'e that adjoining dis
tricts or alternate companies must sup
port the district if additional am bulances 
are required 

o Districts in areas of low emergency serv
ice volume will be either subsidized 
through the dispatch center, or through 
fire districts if ambulance districts and 
fire districts are coincident 

• Ambulances provided by fire districts 
will operate under the same emergency 
zones regulations as the commercial am
bulance companies 

• Ambulances, rescue units, and first aid 
units provided by fire districts which can 
be served by commercial companies will 
be used to supplement the commercial 
equipment as necessary 

• To permit more mobility of ambulances 
and allow ambulances in adjoining dis
tricts to support a district requiring 
disaster assistance, city licensing will not 
be required for ambulances serving emer
gencies. Licenses for nonemergency calls 
will be dependent upon city policy 

• Any policies for dispatch of ambulances 
which result in a delay in providing 
emergency medical services, should be 
abolished. The dispatch center should 
immediately dispatch an ambulance when 
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the trained 911 operators determine that 
the ambulance is required. 

e The dispatch center will provide direct 
telephone lines from the center to hos
pitals providing emergency rooms and to 
ambulance companies serving the emer
gency districts 

• The dispatch center will provide, or 
assist in the acquisition aJ1d maintenance 
of, mobile radio equipment required to 
operate on the emergency medical dis
patch network 

ID The dispatch center will reimburse the 
companies at a predetermined rate for 
"no loads," and "standbys" which result 
fr.om a dispatch originating or approved 
by the dispatch center 

• The dispatch center will provide a col
lection service for the ambulance com
panies to reduce their losses caused by 
un collectable accounts 

• Emergency medical service will be re
viewed annually by the emergency med
ical service board to determine if suitable 
service is being provided and to determine 
means of improvement if needed 

Specific procedures to implement each of 
these actions will take a more detailed analysis 
than was possible for SRI under the terms of 
this stUdy. 



VI MANAGEMENT, FUNDlt~G, AND IMPLEMENTATION 

A. OVERVIEW 

In Chapter V on the basis of our analysis 
of the various alternatives for 911 and radio 
dispatch we concluded that a regional system 
would provide the least costly and most ben
eficial alternative for the CRAG area. Subject 
to the specific constraints given in Chapter V, 
we have recommended either (1) regional 911 
answering with regional combined law enforce
ment and fire dispatch; (2) regional 911 with 
one radio dispatch center in each county; or 
(3) 911 answering with separate law enforce
ment and fire regional radio dispatch systems. 

The implementation and operation of these 
alternatives require a management organization 
that does not now exist. It is therefore neces
sary to design such an organization based on 
either existing organizations that perform sim
ilar regional tasks or a new entity. We there
fore describe and compare four alternatives: 

fa Management by a new entity 
.. Management by CRAG 
~ Management by a CRISS*-type organi

zation 
• Management by the Metropolitan Service 

District (MSD) 
We find that the MSD is perhaps the best 

alternative, with a CRISS-type organization 
being acceptable provided certain stipulations 
are met. 

For funding, we recommend two sources to 
cover the implementation and operation of a 
regional 911 and/orradio dispatch system. For 
implementation funding--that is, for the con
struction of the system-owe recommend a 
combination of various federal grant programs 
that should be pooled. For operation of the 
system, we have suggested an innovative ap
proach--a trust fund with revenues derived 
from a state of Oregon'and Washington excise 
tax on telephone service that would replace 
the existing federal telephone excise as the 
latter is phased out over the next nine years. 
We believe such an approach would be at
tractive to the citizens of the CRAG area 
since their total tax burden would not be in
creased, and, furthermore, their property tax 

*Columbia Region Information Sharing System. 
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burden--specifically that used to finance the 
recoverable portion of present public safety 
communications expenditures--would be re
duced. Such a fund should be administered 
by the state of Oregon and funds subvented 
directly to the regional entity that manages 
the 911 and/or radio dispatch system. 

For implementation of the regional alterna
tives, we believe that at the present time, 
CRAG should manage the implementation 
directly through either an outside systems 
contractor or a contract to one or more 
existing local or county entities in the region. 

B. MANAGEMENT CONSIDERATIONS 

1. Objectives 

If our recommendations after a compari
son of systems alternatives had been for 
county-oriented 911, there would be no need 
for investigation of the desirable entity for 
management. Each would have the necessary 
statutory authority to operate its own system, 
and a regional entity-osuch as the present 
CRAG communications subcommittee--could 
be used as a vehicle to set standards and resolve 
differences regarding procedures that affect 
more than one county, such as call transfers, 
etc. For a regional 911 entity, however, no 
organization presently exists that can either 
im plement the system or operate it. Either a 
new entity must be created, or an existing 
entity given the authority and funds to imple
ment and operate the system. 

Our objective here is to determine the 
entity that should implement and manage the 
system. Two constraints are involved in this 
determination: (1) statutory, i.e., those under 
the laws of the state of Oregon that specify 
the functions that existing regional entities 
can perform and (2) political, i.e., the con
straints that various political leaders of the 
five-county CRAG area define for themselves 
through their own perceptions of what is 
"workable." Examination of the desirability 
of various alternatives must consider both 
constraints. The first set of constraints is 
readily determined 'by written statute; the 
second requires a more involved methodology 
to determine. 



2. Methodology 

Our basic concept is that, aside from 
statutory constraints, the effectiveness of a 
management alternative is determined by its 
viability as perceived by various political 
leaders. These political leaders include elected 
county and city officials, as well as the heads 
of various public safety agencies in the CRAG 
area. The relative success of each alternative 
then is determined by the support it will re
ceive from this political group. 

This is not to say that our methodology 
to determine the best of the alternatives should 
be to simply submit them to a vote of the 
political leaders. Such a vote would be mean
ingless since most of the individuals involved 
do not fully appreciate the significance of 
each alternative. They have not related the ad
vantages and disadvantages of each to their 
own organizationally "lived-world" or realized 
the impact of each alternative on their own 
organization's future. For us to ask political 
leaders to rate quantitatively each alternative 
would be the premature preempting of the 
legitimate political process. We also rejected 
the questionnaire approach because any in
strument of that type we could have devised 
would have merely projected our own sub
jective opinions onto the political leaders and 
not drawn forth their own perspectives and 
intentions. Instead, we chose to conduct 
interviews of each political leader, with the 
conviction that the interview process could 
best explicate the reality of the organizational 
and interpersonal state of affairs in the five
county area. The interview process developed 
for this task was designed to search out and 
rationalize the perceptions, intentions, and 
motives of a large sample of appointed and 
elected officials throughout the study area. The 
analysis of the aggregate feelings, perceptions, 
and intentions expressed in the interviews is 
the foundation for our recommendation!>. 

'rhis particular phase of the study was 
initiated by researching the feasible alterna
tives of regional 911 management. Talks with 
officials of CRAG narrowed the choices of 
feasible alternatives to six (made up of combi
nations of essentially four management organi
zations [Table 32]). Each alternative was 
evaluated for its representation possibilities 
(felt to have major impact on the "workabil
ity" of any management choice) and its pros 
and cons. 
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To provide stimulus to the officials 
selected for the interviewing program, informa
tion packets were sent to each individual with 
a cover letter indicating our intentions. Each 
official was asked to carefully review the in
formation, note additional issues and manage
ment alternatives, and set aside some time for 
the interview to follow. The "think papers" 
mailed were open-ended and were only in
tended to stimulate thought and reflection 
and not to be exhaustive statements of man
agement possibilities. 

Although not every official or political 
jurisdiction was interviewed, our sample ac
curately reflected the political, geographic, 
and functional structure of the emergency 
communication scene. Seventeen officials, and 
in some cases tneir assistants, were asked for 
their assessment of the management issue, and 
their reflections and notions concerning each 
of the management alternatives. 

Each interview was taped to facilitate 
analysis of both the comments, and in some 
cases, the complaints. The interviews, lasting 
from 45 to 90 minutes, frequently saw the 
participants engaged in lengthy personal cri
tiques or praises of certain management pos
sibilities. Generally, we feel that these taped 
interviews, even as raw data, provided an 
exceptional data base for our later analysis. 

3. Management by a New Entity 

As one management possibility, we con
sidered the formation of an entirely new 
organization, expressly for the management 
and operation of a 911 answering and/or 
dispatch facility. Our intention was to pose 
this alternative to those participating in the 
interview program as a possibility that could 
be considered as a fall-back or compromise 
should the other possibilities be seen as en
tirely unworkable. Essentially, the elected and 
appointed officials viewed this particular alter
native much as we did, as a last resort. 

With few exceptions, no official desired 
the formation of an entirely new governmental 
entity for the management or operation of 
regional 911. A strong desire exists to reduce 
the already fragmented local government 
scene. It was the area-wide consensus that the 
management issue can be resolved without 
resorting to the fo~mation of a new entity, 
however, the "uncertain" exceptions to a 
perfect consensus must be mentioned. 

Table 32 

SYNOPSISDF REGIONAL 911 MANA9EMENT ALTERNATIVES 

MANAGEMENT ALTERNATIVE 1 

A regional 911 answering (and radio dispatch?) organization that is managed and operated 
by the Portland Police Bureau/Multnomah County Department of Public Safey on a contract 
basis. A program similar to the present CRISS (Columbia Region Information Sharing System) 
operation could be implemented. 

REPRESENT ATlON POSSIBILITIES 

• CRISS executive board with a 911 policy management committee (in addition to 
present policy committees for corrections, etc.) 

• 911 executive board drawn from a user board representing all agencies (police, 
fire, emergency services) and geographical areas. 

PERTINENT ISSUES 

111 CRISS precedent exists 
1& Heavy Portland/Multnomah county "orientation" 
• Heavy police "orientation" (vs fire or emergency services) 
• Further fragments area government (unless completely subsumed under present 

CRISS operation) 
.. Relatively short time-lag to operation 
• Attractive for ease of federal funding application. 

MANAGEMENT ALTERNATIVE 2 

A regional 911 answering (and radio dispatch?) organization that is managed by the 
Metropolitan Service District (in addition to sewage treatment and solid waste disposal) and 
operated (by contract to) the Portland Police Bureau/Multnomah County Department of Public 
Safety. 

REPRESENTATION POSSIBILITIES 

,. MSD executive committee made up of elected officials of each city and county 
represented. Advisory board of users could provide technical advice for policy 
considerations. 

PERTINENT ISSUES 

.. MSD boundary currently inCludes Portland SMSA only; could require citizen 
petition and Washington-·Oregon legislative action 

GIl MSD not pres~ntly chartered to perform a 911 related functionj may require 
legislative action 

• Equitable representation 
• Regional philosophy upheld 
• Major time-lag to operation probable 
• Taxing ability attractive 
., MSD not fully operational 
• Portland "orientation" for operation 
\I Police "orientation" for operation (vs fire 01' emergency services). 
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Table 32 (Continued) 

MANAGEMENT ALTERNATIVE 3 

A regional 911 answering (and radio dispatch?) organization managed and operated 
entirely by the Metropolitan Service District. 

REPRESgNTATION POSSIBILITIES 

III MSD executive committee made up of elected officials of each city and county 
represented. Advisory board of users would provide technical advice for policy 
considerations. 

PERTINENT ISSUES 

Same as Alternative 2 except: 

• No "Portland orientation" 
@I No "Police orientation" 
\11 Operation by professional staff. 

MANAGEMENT ALTERNATIVE 4 

A regional 911 answering (and radio dispatch?) organization managed by CRAG executive 
board and operated by contract to Portland Police Bureau/Multnomah County Department of 
Public Safety. 

REPRESENTATION POSSIBILITIES 

1& CRAG general assembly and its executive committee. 

PERTINENT ISSUES 

o CRAG is regionally oriented 
• CRAG is the only five-county body in existence 
• Precedent exists in CRAG 
.. Would strengthen CRAG's management role 
I) Equitable representation 
I) Furthers the regional philosophy 
(9 Attractiveness of application for federal funds 
" CRAG to date has had planning rather than strictly management functions 
o May be quite feasible as equitable compromise 
• May further the disinterest in MSD 
,. May initiate CRAG "umbrella agency" concept 
• No CRAG charter provision for user advisory board 
It Relatively little time required to operationalize . . 

MANAGEMENT ALTERNATIVE 5 

A regional 911 answering (and radio dispatch?) organization managed and operated by 
CRAG. 

REPRESENTATION POSSIBILITIES 

• CRAG general assembly and its executive committee. 
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Table 32 (Concluded) 

PERTINENT ISSUES 

Same as alternative 4 except: 

I) Would require legislative action changing CRAG's charter to allow for the 
"operating" functions 

I) No precedent presently exists 
• No precedent for a CRAG technical or maintenance staff 
• Significant time-lag to operationalize. 

MANAGEMENT ALTERNATIVE 6 

A regional 911 answering (and radio dispatch?) organization managed (and operated?) 
by a new entity--one charged with only the 911 function. 

REPRESENT A TION POSSIBILITIES 

NumerQus--many precedents to choose from. 

PERTINENT ISSUES 

• Further fragments local government scene 
• Could be designed as best possible operational compromise 
8 Significant time-lag to operationalize 
e Would require legislative action 
I) No specific organizational precedent 
.. May be an effective political compromise. 

The 911 concept, as presented in this 
report, is either not well understood, or is felt 
to be unacceptable by certain top fire officials 
in the five-county area. These few officials, 
apparently fearful of something poorly suited 
to their present operation, would prefer that 
an entirely new organization be chartered to 
manage a regional 911 operation IF such a 
system were to be implemented. We believe 
that the mere fact of these expressi.ons de
serves reporting. 

One top fire official in the area feels that 
the only way the 911 concept will work is if 
911 is utilized as a last resort emergency 
number, to be used when the proper number 
is unknown. He added, "perhaps the telephone 
company could manage such a limited oper
ation, if not, a new entity should probably 
take over the function." This is an indication, 
first of unacceptance of the universal 911 con
cept, and, second of concern about the orien
tation of 911 management. This official ex
pressed distress with the notion of "nonfire" 
(Le., police) management of 911; "fire and' 
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police operations are simply not functionally 
similar." 

4. Management by CRAG 

These expressions of concern over organ
izational dissimilarities were expected and may 
be deeply rooted. The orientation and style of 
regional 911 management must reflect the 
needs and desires of all participating jurisdic
tions and agencies to be entirely successful. 
Our intention in proposing the CRAG man
agement alternative was to explore the extent 
to which CRAG, as an operating regional 
organization (given an expanded role), would 
be viewed as a fair and objective possibility 
to all agencies throughout the region. We had 
felt that the agencies and governments repre
senting areas outside the urban core would 
perhaps view CRAG as an equitable represent
ative of their interests. Essentially, this was 
not found to be true, proving the error of 
our own presuppositions. 

Comments we 'heard included one of
ficial's observation, "CRAG management is a 

------------------~-------- --~----~--



possibility ... yet the MSD is perhaps better 
suited ... representation is not the only issue." 
This would indicate that CRAG's historical 
role is accepted but that expansion of that 
role would infringe on the philosophy of the 
MSD. The real issue is perhaps suitability of 
existing charters as well as objectivity and 
representation. Lending credence to this as
sertion is the comment by a fire district of
ficial, "CRAG has never given fire districts 
any representation and we've asked for such 
charter amendments." 

Although a recent bill (SB 769) to alter 
CRAG's present role has made steady progress 
through the state's legislative process, the 
consensus of the area's top governmental of
ficials is that CRAG is not now providing 
managerial or operating functions nor should 
it be expected to in the future, Even the re
cently proposed legislation to merge CRAG 
and the MSD, when mentioned as an indica
tion of the kind of role possible for CRAG, 
did little to spur enthusiasm for these (CRAG
oriented) alternatives. Another official com
mented, "The chances of this proposal being 
accepted are slim, I just don't know if this 
would change my mind on the matter." 

Our analysis of these responses indicates 
that CRAG is considered by those outside the 
urban core as their voice in regional affairs but 
that it should remain simply a "voice." Per
haps, for appointed officials, this results from 
an inability j or lack of desire, to see beyond 
the status quo; the elected officials would tend 
to prefer another alternative (MSD, to be dis
cussed later). The elected and appointed of
ficials within the urban core (Portland) gen
erally perceive their representation on the 
CRAG Executive Committee as inequitable. 
For this reason, particularly, the CRAG alter
natives are discounted by them in favor of 
other alternatives. 

In summary, our analysis of the thoughts 
and emotions expressed by area officials indi
cates a general discounting of the CRAG 
management possibilities based principally on 
CRAG's past (and apparently accepted) role 
as a planning and review agency. No official 
expressed a strong desire for the CRAG man
agement alternatives and the thought of con
sidering major changes in CRAG's chartel' 
was generally unappealing to most. However, 
many officials seemed genuinely interested in 
the MSD-CRAG merger recently proposed 
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and this is reflected later in the discussion of 
the MSD management alternative. 

5. Management in the CRISS Format 

To follow the precedent set by CRISS 
seemed an attractive alternative from the 
outset. Briefly, CRISS was inaugurated with 
a contract between CRAG and Portland/ 
M ultnomah county for the development and 
implementation of a regional law enforcement 
information sharing system. The CRISS execu
tive board consists of representatives from the 
city of Portland and Multnomah county, and 
the chairmen of the Policy Management com
mittees (Law Enforcement, Courts, and Cor
rections). The members of this board are 
charged by the city and county with main
taining overall administrative control of the 
project and insuring that the objectives listed 
in the contract are achieved. 

This organization is now in operation, is 
somewhat related functionally to 911 {i.e., to 
the extent that it is generally related to the 
public safety function), and we believed it 
would be well perceived throughout the region 
it served. To follow this particular format, a 
911 management policy committee could 
easily be inaugurated, a 911 coordinator se
lected and, with operation by the Portland 
Police Bureau and Multnomah County Sheriff's 
Department, the 911 function could perhaps 
be successfully undertaken. 

Our findings indicate, however, that this 
particular management style and method 
would prove unworkable unless major changes 
were made upon the present CRISS manage
ment practices. The CRISS policy-making and 
management methodology is not well per
ceived by many outside the city of Portland. 

Generally speaking, non-law enforcement 
and non-Portland agencies equate CRISS man
agement practices with those of the Portland 
Police Bureau. One official felt strongly that 
policy is made by the city and county and that 
the present project director was chosen with 
disregard of the inputs by agencies other than 
the city and county. Another official com
mented, "It's the old game--if it's Portland's 
way, that's fine, if it isn't Portland's way, 
we're going to do it Portland's way anyway." 
This expression indicates the feeling of power
lessness felt by those outside of Portland. 
These feelings run deep, deep enough to alter 

the way people perceive their daily expe
riences. Perceptions such as the above must be 
dealt wit-h openly and forthrightly if the 911 
management issue is to be adequately resolved. 

The issue appears to be one of equitable 
representation; the smaller agencies feel some
what controlled by the desires of, as one of
ficial expressed it, "the politicians downtown." 
The concern was not so much with the visible 
activities of the CRISS management group as 
it was with the perceived control by other 
than the members of the executive board. 
These aggregate perceptions have apparently 
resulted in a certain policy-management apathy 
on the part of agencies outside the urban core 
(Portland), 

The fire officials are generally concerned 
with having a 911 management organization 
that reflects strictly a police orientation, a law 
enforcement background, when the functions 
to be managed are not strictly law enforcement 
oriented. Fire officials continually reiterated 
the major differences between fire and law en
forcement emergency telephone practices (Le., 
the following comment was heard more than 
once, "All emergency telephone calls for fire 
department action require a Code 3 response. 
Police calls more often than not are 'cold' 
calls for service. Our operations are simply not 
the same and cannot be effectively managed 
as though they were"). 

It must be emphasized that these expres
sions of concern ru .. e not felt to be simply 
"sour grapes." The interviews and their anal
ysis were designed to reach beyond surface 
emotions; these feelings are deeply rooted and 
must not be taken lightly. This is not to say 
that the CRISS approach is entirely unwork
able. A later section of this chapter will ex
plicate the kinds of changes that might make 
a CRISS-like management style consensually 
acceptable. 

, 
More on a basis of organizational philos

ophy, the CRISS approach should be explored 
for those among its objectives that might ap
ply to management of a 911 center. CRISS 
exists to serve its participating agencies; 911 
service, on the other hand, is "public ori
ented;" its management should reflect the 
primary objective of service to the public. 
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6. Management by the Metropolitan Service 
District 

The Metropolitan Service District offers 
attractive possibilities for managing or operat
ing a regional 911 center. Although the MSD 
has not yet begun operations as originally 
intended, its executive board remains active 
and recent proposals have indicated that of
ficials are making an effort to revive interest 
in the district and its functional possibilities. 
As currently chartered, the MSD has neither a 
communications-related function nor a geo
graphic boundary corresponding to the five
county area represented by CRAG. To make 
these changes would require legislative action 
as well as citizen petition with the probability 
of success in these endeavors remaining un
known. 

The MSD, given the above changes in its 
by-laws, could perform the 911 management 
function, utilizing an advisory or user board 
equitably representing all member agencies 
and could also operate the 911 and/or radio 
dispatch center utilizing a professional and 
highly trained staff of operators and super
visors. 

During the interview program, the MSD 
management alternative received a great deal 
of interest by all elected officials in the five
county area and by many appointed profes
sionals outside the urban core. This is not to 
say that no negative perceptions exist. In the 
election that initiated the MSD, the measure 
cal'l'ied throughout Portland, and thus carried 
Multl10mah county. The measure did not car
ry in Washington or Clackamas counties yet 
these counties were overridden by the Portland 
vote. Again, the perceptions of those outside 
the city of Portland are that they have little 
control of their own destiny, on a regional 
basis. The MSD is not well liked by those that 
voted in a block against the measure but were 
defeated by a much larger block. 

These are emotions expressed by people 
that understand the workings of democracy 
yet find it hard to see the justice. '1'0 them, it 
is difficult to overcome the feeling that no 
matter what they do, their regional destiny is 
dictated by the power of Portland. The end re
sult can often be the.kind of apathy expressed 
in comments about the CRISS operation. 



As mentioned earlier, there is proposed 
legislation now being considered to amend the 
present MSD statute to accomplish the follow
ing five purposes: 

(1) Expand MSD boundaries to include 
all of Clackamas, Multnomah, and 
Washington counties. 

(2) Authorize weighted voting by the 
MSD executive board. 

(3) Authorize MSD to expand services 
by contract with cities and counties. 

(4) Permit Clark county to become part 
of the district. 

(5) Provide a way to take over the 
CRAG organization after MSD's 
powers have been expanded. 

Given passage of this proposal (the prob
ability of which is entirely uncertain at this 
time), theMSD management alternative would 
appear even more attractive, although it does 
not provide for easy (other than by a vote of 
the people) inclusion of additional functions 
such as management and operation of metro
politan public commu.nication systems. Even 
so, the expanded role of MSD is felt to be a 
particularly viable 911 management alterna
tive by a majority of public officials. There 
remains, however, the problem mentioned 
earlier of a general displeasure on the part of 
those citizens who voted against MSD only tq 
have Portland override them. 

There is only one way to overcome the 
impotence felt by law enforcement and fire 
protection professionals outside of Portland 
and it rests in the development of the best 
possible methods and style of management, 
organization, and, more than anything else, 
representation in a 911 system. Little can be 
more important to the ultimate success of a 
regional 911 center, should that be the alter
native chosen, than a management reflecting 
the needs and concerns of all involved. Of 
course, no one management approach will be 
rigorously embraced by all, yet careful analysis 
of needs, motives, intentions, and emotions of 
the principals can go a.long way toward de
veloping the kind of organization that will 
best insure success. 

7. Recommendations 

Our analysis· has indicated that the vari
ous officials in the CRAG area, both elected 
representatives and appointed professionals~ 
tended to pr·efer either a CRISS-type of man
agement organization with Portland Police 

Bureau-Multnomah County Sheriff operation 
or MSD management and operation over the 
alternatives involving CRAG or a new govern
mental entity. 

Essentially, most eleeted officials and the 
appointed professionals outside the city of 
Portland tended to prefer an MSD management 
effort if a regional 911 and/or radio dispatch 
system were shown to be the best alternative. 
The law enforcement professionals within 
Portland, however, felt that a CRISS-type of 
system was best suited for managing and 
operating a regional 911 and/or radio dispatch 
system if that alternative were chosen. How
ever, neither CRISS nor MSD is seen as being 
acceptable unless certain steps are taken. 

To follow the CRISS precedent would 
require a project director that was entirely 
acceptable to all participating agencies. The 

. selection method must reflect the desire to 
retain an entirely objective and administra
tively competent person who would be quickly 
responsive to the policies dictated by the user 
board consisting of representatives from all 
user agencies. Perhaps the key to using the 
CRISS approach successfully lies in the make
up of the user board and the perceived auton
omy of this board. This would require com
plete and visible freedom to set day-to-day 
policy without outside influence by political 
leaders. 
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Initiating these changes in the way the 
CRISS operation is presently managed would 
allay many of the real concerns explicated 
earlier. However, the fact that it would be 
necessary, in following the CRISS structure 
completely, to contract the regional 911 and/ 
or radio dispatch operation to the Portland 
Police Bureau/Multnomah County Sheriff (al
though it is not known whether these organi
zations would indeed want such a contract) 
would probably engender resistance among 
other agencies regardless of their perceptions 
of equitable representation. This conclusion is 
based on an analysis of the depth of such feel
ings on the part of all fire protection district 
officials in the area and law enforcement of
ficials outside Portland. 

Management and operation by MSD, 
while by no means a panacea, appears to us to 
best meet both the objective needs for regional 
911 and the subjective expectations of the 
majority of elected and appointed officials 
throughout the five-county area. With an 
equitable advisory board of participants, the 

MSD could provide the professional objective 
management required to assure continued 
acceptance and participation by all concerned. 
The importance of a perceived inherent fair
ness and impartiality must be again empha
sized. Given this perception, management 
problems resulting from questioned representa
tion should be minimized, thus increasing the 
chances of successfully overcoming the prob
lems posed by the regional 911 alternatives. 

C. FUNDING 

1. Sources 

Four sources of funds are considered for 
the implementation and operation of our se
lected alternatives--Regional 911 Answering 
with One Radio Dispatch Center per County 
or Regional 911 Answering and Radio Dis
patch. We further assume from the last section 
that the management of the system for imple
mentation will be directed by CRAG, either 
directly or under contract to MSD. The opera
tion of the system will be by MSD, either with 
its own professional staff, or by contract to an 
existing city or county organization. 

Based on the above systems alternatives 
and management, the four sources of funding 
considered al'e: 

(1) Federal grants for implementa.tion, 
and perhaps initial operation of the 
system. 

(2) Revenue sharing, from existing city 
or county governments, negotiated 
by intergovernmental agreement, or 
special revenue sharing. Such funds 
could pay for the capital costs of 
implementation, and perhaps the 
first several years of operation. 

(3) Ad valorem property taxes, for the 
operation of the system, as specified 
by the Metropolitan Service District 
Act of 1969, and Section 268 of the 
Oregon Revised Statutes. 

(4) An excise tax on intrastate tele
phone service to be collected by 
the states of Oregon and (if Clark 
county is included) Washington. 

This tax should be placed in an 
interest-bearing trust fund and sub
vented to the MSD on a population 
basis for operating costs (as well as 
capital costs, if the legislation can 
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be passed within the time frame of 
implementation) . 

2. Federal Grants 

Federal grants offer an attractive possibil
ity for funding the implementation of the 
system, and perhaps the first year of operation. 
Two sources of federal grants should be con
sidered: matching fund programs and fully 
financed federal funds for special demonstra
tion projects. 

Matching fund programs would supply 
up to 50 percent of the cost of implementation. 
The following sources should be pooled for a 
combined funding program: 

., Health Service!; and Mental Health 
Administration, U.S. Department of 
Health, Education and Welfare, Pro
gram 13.249, Regional Medical Pro
grams. 

G Law Enforcement Assistance Adminis
tration, U.S. Department of Justice, 
Program 16.502, Law Enforcement 
Assistance through Oregon Law En
forcement Council. 

• National Highway Traffic Safety Ad
ministration, U. S. Department of 
Transportation,Program 20.600, State 
and Community Highway Sai'ety 
through Oregon State Highway Safety 
Program. 

Additionally, thp Defense Civil Prepared
ness Agency, through the various Oregon state 
arid federal offices might make funds available 
if the regional facility is used as an emergency 
operating center. 

Recently, the Robert Wood Johnson 
Foundation has announced their interest in 
funding regional emergency medical programs, 
for which the emergency medical communica
tions discussed in this report would certainly 
qualify. This source of funds should be further 
investigated. As an alternative to categorical 
grant programs, CRAG should investigate ob
taining 100 percent federal funding by .a 
special demonstration grant from the National 
Institute for Law Enforcement, U.S. Depart
ment of Justice. 

; 3. Revenue Sharing 

Revenue sharing'would provide a means 
of funding the implementation costs and 
operating costs for the first several years.· 



Under present federal revenue sharing laws, 
the funds would be available for the next four 
years. These funds could be used to finance 
initial operation of the regional system with a 
sliding apportionment whereby property or 
excise taxes assume over a period of several 
years the greater share of the financial burden 
of operation and revenue sharing is phased out 
as a means of financing recurring costs. 

4. Ad Valorem Property Taxes 

As authorized by the Metropolitan Serv
ice District Act of 1969, if authorized by the 
voters, an ad valorem tax of up to one-half 
percent on all taxable property within the 
district could be levied. This would be the 
only basis for permanent funding of operating 
costs if no excise tax were used. 

5. Telephone Excise Tax 

Perhaps the best source of funds for the 
recurring costs of 911 would be for the states 
of Oregon and Washington to pass legislation 
authorizing the collection of a statewide tax 
on intrastate telephone service in each state. 
This should be administered by the state in 
the form of an interest-bearing trust fund, to 
be subvented to local and regional governments 
to finance the implementation and operation 
of emergency communication systems that 
provide for 911. 

At the present time, the federal govern
ment is taxing all telephone service--both inter
and intrastate at the rate of nine percent. This 
tax is scheduled at present to decrease in one
percent steps each year, and thus be eliminated 
as a source of federal revenue by 1982. 

It would, of course, be desirable for the 
tax to be collected by the federal government 
and sub vented to state governments on the 
basis of the yield in each state. Federal col
lection would allow collection of interstate 
revenue; states would be limited to intrastate 
revenue since interstate telephone revenue 
taxation by a state government is probably 
equivalent to a state tax on interstate com
merce. We believe, however, that the present 
federal legislative climate should not be de
pended on for passage. 

Nevertheless, state collection of a tele
phone excise would be significant and is 
therefore strongly recommended. For calendar 
year 1971, the total taxable intrastate revenue 

would be about $228 million in Oregon and 
$280 million in Washington, according to data 
supplied by the public utility commissions of 
each state. At a rate of one percent, 2,28 mil
lion dollars could be collected in Oregon, 2.8 
million dollars in Washington. Since the CRAG 
counties comprise 43.2 percent of the popula
tion of Oregon, about 984 thousand dollars 
could be obtained on a population basis in 
Oregon. In Washington, Clark county has a 
population of 3.77 percent of the state total; 
this would raise about 105 thousand dollars. 
For a regional system including Clark county, 
about 1.09 million dollars per year could be 
raised for each one percent of excise. 

Over the next several years, as the federal 
excise tax is removed, the states could add be
tween one and three percent. This sum would 

. probably finance the operation and construc
tion of 911 systems for the entire states of 
Washington and Oregon, at no noticeable in
crease in tax burden to its citizens. We believe 
that most citizens would feel that the taxing 
of normal telephone service to pay for emer
gency communications would be just and 
equitable. Furthermore, we believe that the 
excise should be used to pay for all public 
safety communications, provided such com
munications use 911. In this way there would 
be considerable enthusiasm on the part of 
previously recalcitrant officials (especially 
those of special districts) who would be able 
to use their property tax derived revenues for 
other ptu'poses than communications. The 
public would experience a net reduction, al
though slight, in property taxes if the excise 
were used as indicated. 
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We believe it is beyond the scope of this 
study to recommend a specific funding mech
anism between the state governments and the 
MSD, or for that matter what the state policy 
should be, which state agency should disburse 
the funds, criteria for disbtu'sement, etc. We 
do believe, however, that subvention to the 
MSD should not be delayed by the adoption 
of uniform policies for other areas of the states. 

The present incidence of the telephone 
excise shows about the same regressivity as a 
sales ta.'\{. To reduce this regressivity to low 
income persons and families, a higher excise 
tax with an exemption for "basic telephone 
service" would greatly improve the vertical 
equity of the tax and should therefore be 
seriously considered. 

Table 33 shows the estimated yield of a 
one and two percent excise tax on intrastate 
telephone revenue, both -for the states of 
Oregon and Washington, and for the CRAG 
area. The assumptions made were first that 
there would be a yearly increase in telephone 
revenue of 9 percent; second that the CRAG 
counties represent 43.2 percent of the popula
tion of Oregon and 3.77 percent of the pop
ulation of Washington (1970 census figures); 
and third that telephone revenue is proportion
al to county popUlation. These assumptions 
reflect the lack of any better data available; it 
would of course be desirable to apportion 

telephone revenue on the basis of collection 
in each county rather than basing revenue on 
pOPlllation. This could readily be done of 
cotu'se when the tax is collected. 

Table 33 shows that, depending on the 
system alternative selected by CRAG, the 
excise tax should be set somewhere between 
one and two percent to finance the totalre: 
ctu'ring costs. This assumes in turn that the 
rectuTing costs for the rest of Oregon and 
Washington are similar on a per capita basis--an 
assumption that we have not tested. We would 
recommend then that a two percent excise be 
selected by the two state legislattu'es initially; 

Table 33 

Year 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

ESTIMATED YIELD OF A TELEPHONE EXCISE TAX FOR 
OREGON AND WASHINGTON--1971-82 

(All revenue in millions of dollars) 

CRAG Share of CRAG Share of 
Oregon Washington Total Revenue-- Revenue--
Revenue Revenue Revenue 1 Percent Tax 2 Percent Tax 

2.28 2.80 5.08 1.09 2.18 

2.49 3.05 5.54 1.19 2.38 

2.70 3.33 6.03 1.29 2.58 

2.95 3.63 6.58 1.41 2.82 

3.22 3.95 7.17 1.54 3.08 

3.51 4.31 7.82 1.68 3.36 

3.83 4.70 8.53 1.83 3.66 

4.17 5.12 9.29 1.99 3.98 

4.55 5.58 10.13 2.18 4.36 

4.95 6.08 11.03 2.37 4.74 

5.40 6.63 12.03 2.58 5.04 

5.89 7.22 13.11 2.84 5.68 

Assumptions: (1) Yearly increase in intrastate revenue of 9 percent in Washington 
and Oregon. 

(2) Oregon counties represent 43.2 percent of population of Oregon; 
Clark county represents 3.77 percent of population of Washington. 

(3) Telephone revenue is proportional to popUlation for all counties. 
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as the rest of the two states are studied, the 
excise rate should be adjusted accordingly. 

6. Recommendations 

On the basis of consideration of the types 
of funding given in this section, we recommend 
that for implementation of a regional 911 
answering and/or radio dispatch system, either 
a 100 percent federally financed grant from 
the National Institute for Law Enforcement 
or a state sub vented telephone excise to the 
Metropolitan Service District be selected. The 
choice between these alternatives is in our 
view only one of ease of obtaining funds; in 
the short term we would recommend active 
and energetic promotion of both alternatives 
by CRAG to the National Institute for Law 
Enforcement and state legislatures of Oregon 
and Washington. If National Institute funding 
is not available, the excise could be used to 
finance the local match for the categorical 
grant programs discussed. 

For the recurring costs of the system--that 
is operating funds--we would recommend the 
excise option over all others. Should the excise 
prove infeasible, revenue sharing in the short 
term and ad valorem tax on property in the 
long term are next best alternatives. 

Should county dispatch rather than re
gional be chosen, our recommendations would 

not be changed. We would still recommend the 
MSD as a conduit for funds and for super
vision, with contracts to the various counties. 

D. IMPLEMENTATION PLAN 
Figure 8 shows a proposed implementation 

plan. Inasmuch as CRAG has to select from 
several alternatives presented in this report, it 
is not possible to present a detailed implemen
tation plan at this time. We have attempted to 
provide more detail on suggested actions to be 
taken within the next several months, leaving 
the detailed implementation planning for the 
time when major alternative selection has been 
made. 

We have divided implementation into three 
phases: preparation, engineering design, and 
construction. The preparation phase, during 
which the institutional decisions should be 
made, would commence upon delivery of this 

. report, and end on November 15, 1973, a 
period of five months. 
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The engineering design phase begins with 
the award of an engineering design study by 
CRAG and ends in May 1974 with the selection 
of various contractors for the construction of 
equipment and facilities. 

Construction and acceptance tests are sched
uled for completion by December 1974, and 
final cutover of the 911 system would be 
completed by July of 1975. 
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