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PREPARED FOR 

THE HENNEPIN COUNTY CRUUNAL JUSTICE COUNCIL 

DESCRIBING 

AN ADVANCED PUBLIC SAFETY COMMUNICATIONS 

SYSTE~1 DESIGN~'FORHENNEPIN COUNTY· 

MIC,HAUD, COOLEY, HALLBERG, ERICKSON & ASSOCIATES, INC. 
Consulting Engineers . 
310 Plymouth Building 

Minneapolis, Minnesota 55402 

Commission No', 05405 April 30, 1973 

Prepared by Ronald G, Vegemast, P.E. 

Assisted by Dennis M. Rooney 
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CONSULTING ENGINEERS 

310 PLYMOUTH BUILDING· MINNEAPOLIS, MINN, 55402· (612) 339-4941 

April 30, 1973 

This Report describes an advanced Public Safety Communications 
System design developed by our firm under contract with the 
State of Hinnesota Department of Administration. The system is 
designed to be flexible enough to accommodate new electronic 
systems as they become available, and to expand with the 
substantial population growth expected in Hennepin County. The 
design implements the Minnesota Police Communications Plan as 
it pertains to Hennepin County. 

The most prominent feature of the Plan involves advanced concepts 
included in a major centra:! dispatch facili.ty. This control 
central has substantial suppor~ among public 'safety agencies. 
The system is designed J however, to also accommodate those public 
safety agencies who choose to remain independent in their dispatch 
operations. 

This work was assigned to the Communications Systems Department 
of our firm under the direction of Mr. Ronald Vegemast. P.E. 
Mr. Dennis Rooney performed much of the work involving the 
dispatch facility. We also acknowledge the important assistance 
provided by the Special ,Steering Committee of the Hennepin County 
Criminal Justice Council which consists of Chief Wayne Bennett of 
the Edina Police Department. Dr. John DuBois of Hennepin County. 
and Mr. Dick Richardson of the City of Minneapolis. 

Sincerely yours, 

& ASSOCIATES, INC. 

ASSOCIATES g ANDREW B. CARLSON, GORDON A. PETERSON, LEE O. WISER, RAM GADA 
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SECTIO:{ lA 

RECO~~jE.J.-':DATIONS 

TWO-WAY RADIO SYSTEM 

A ne-w, expanded t'",o-way radio system planned to meet the needs of Hennepin 
County for many years is recolTI;;Jendecl. Tnis radio system features these 
improvemem:s: 

1. Communications capability to permit improved coordination of activities 
bet.ween let.;' enforcement agencies from different jurisdictions and 
between law enforcement agencies and civil defense, fire and ambulance 
agencies. 

2. A clear emergency channel dispatched from a separate console position 
ana continuously available for use in high intensity, short duration 
incidents involving law enforcement units from several agencies 
covering every law enforcement mobile unit in Hennepin County. 
including those of the Minneapolis Police Department. 

3. Towo 4-c.hannel radios in every mobile 'unit to accommodate s imuJ tan.aous, 
routine voice dispatch and digital communic.ations' capability dua to 
the growth of digital communications that is expected. 

4. Dispersement of base station eouipment to minimize the chance that the 
entire syste~ might become inoperative for any reason. 

911 BvlERGENCY TELEPHONE SYSTE-l 

It is recommended that a 911 emergency telephone system be implemented for 
every citizen of Hennepin County by January I, 1976. The equipment and soft­
ware needed to provide the kind of system that will be needed in the ~ounty 
for many years to come will be available by the end of 1975, and therefore 
there is no longer any reason to wait before designing and implementing ~his 
system. Furthermore, since a new major dispatch center is going to be con­
structed, that dispatch center should be desig~ed with interface between a 
911 system and radio dispatch as a primary design criteria. If the 911 
system is not instituted with the n\~w dispatch center, that dispatch. center 
\.lill require extensive redesignwrHHl a 911 system is imrlemented. 
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CSITRAL DISPATCH 

A centralized dispatch capa~!e of handling the dispatch operations of all 
sheriff, police, and fir'~ activities ir. Hennepin County is recomrnended o In 
addition, the following features are reco~mended for use within the dispatch 
center·: 

1. Central responae location for all 911 calls within Hennepin County. 

2. Use of a central computer to handle the following real-time 
capabilities •.. 

a. An automatic locator-identifiar file for all telephone locations 
in Hennepin County. 

b. Additional compu.ter files to store and ~rovide specific functional 
information for use of the sheriff, police and fire dispatchp.!"s. 

c. The·use of Cathode Ray Tube (CRT) displays to visualize the file 
information in front of the operator/dispatcher positions •. 

d. Automatic transfer functions to transfer all recorded informati~n 
from the 911 oparator to the dispatcher, as wall as to connect the 
dispatcher to the calling party when required". 

3. Trllnking capabilities to extend calls to emergency services not located 
in the central dispatch. 

4. Automatic log capabilities to operate a log for each location, as well . 
as su~mary capabilities for ~~nagemant usa. 

5. On-line connection to existing law enforcement information systems at 
state and faderal levels o 

DIGITAL CO~~NICATIONS 

It is recommended that the presently planned one-,wa.y and two-way digital 
progratl1s in suburban Hennepin County and the City of MinneapoLis be 
continued. 

Exper.ience gained from operating. these two programs--combined with studying 
developments in the fi~ld of digital communications as they are reported--will 
make it possible to specify the kind of system or systems which should be 
adopted in the future. 

Tne equipment in the central dispatch facility ~ill be planned to accept 
whichever digital communications system or combination of both types is 
adopted. 
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TELEVISION SITUATION SURVEILLANCE 

~t is reco~~nded ~hat a television situation surveillance subsystem be 
~t;corpor~t:d t~ bnng back live pictures of major incidents such as large 
f~res, cl.vl.l dl.s~t!rbanc~s (such as an incident like the New Orlear.s sniper) 
to the central dl.spatch center to provide additional information for the 
cocmand function. 
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SECTION IB 

COST SUHY..A.IlY 

Two-Way Radio Systeo 

911 Emergency System-

ALI Computer Information ~ystem 

. Central Di:3patch Facility 

TV System 
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TOTAL 

$1~034,200 

27,133 

1,757,323 

532,000 

48,000 

$3,398,.656 
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SECTION lG 

BACKGROUND 

About five year.s ago, the Governor's Commission on ~rime Prevention and 
Control expressed dissatisfaction with the then existin~ law enforcement 
communications available in Minnesota and particularly 'Io1ith the lack of 
coordination ability ~vailable through communications. As a result, the 
Co~mis:;ion allocated 6.5 million dollars of LEAA fU:1ds for upgr.ading law 
enforcement communications systems in all 87 Minnesota counties. 

The firm of Kelly Scientific was engaged to determine' what actually existed 
in Minnesota and to propose a coordinated statewide communicatLons svstem. 
The Kelly plan, a~ it turnad out, did not go far enough in that it did not 
show how law.enforcement radio freauencies should be allocated so that all 
jurisdictions could be adeouat~ly served. In addition, there was a general 
feeling that the regional rad~o district concept recommended by Kelly would 
not meet the needs in Minnesota. 

As a result, ~iard Montgomery, P.E., was' engaged to rework the Keily' proposa1s 
into a more workable plan and to include a statewide arr?ngement fat avail­
able law enforcement radio frecruencies. The result of thi~ work is the 
Minnesota Police Radio'CommunicatLons (MPRC) Plan,.; ~h.ich' has been followed in 
all Ninne.sota counties. . 

When fiscal year 1973 LEAA funds became available, it was time to design a 
system to meet the needs, of Hennepin County that is in compliance with the 
MPRC Plan. I To cr.eate that design, the firm of..Michaud, Cooley, Hallberg, 
Erickson and Associates, Inc., Consulting Engineers, was selected by a special 
communications steering c.ommitt-ee appointed by the Hennepin County Criminal 
Justice Council. That steering committee consists of: 

Dr. John DuBois, Hennepin County Communications Engineer 
Mr. Dick Richardson, City of Minneapolis 
Chief Wayne Bennett, Edina Police Department 

Work on the design began in November 1972 end proceeded as follows: 

05405 
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1 .. Every' police department in Hennepin County was contacted to learn 
as much as possible about the existing system, communicating problems 
and suggestions. . 

2. Police patrol "ride alongs" were performed with seven police 
departments to observe first hand how police officers llse communications 
1.n their work and t.o learn what problems they ~ave. 

3. . Thirteer; of. the seventeen publ ic safety clisJH!tch centers' operations 
were observed for a total of ov~r thirty hours. 

4., The resul ts of this educational process were reported to the steerin~ 
committee a~d a plan outline beg~n to develop. 
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5. The design plan was then Eurther developed through meeting~ with 
representatives of law enforcement agencies, suburban municipality 
city managers, 'the Ninneapol is Fire Department and the Hennepin . 
CountyCivtl DeEens~ Agency. 

The design described in this report was explained to the police· chiefs 'and 
city managers of Hennepin County on April 21, 1973. General approval of 
the design concepts was indicated, with no opposition. 
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SEC.TION 2A 

T'.JO-WAY. RADIO SYSTEH 

RECO~lMENDATrON 

~ . ~ 
A new. expanded two-way rad io sy'stern planned to meet the needs of Hennepin 

yea-s ;s -ecomrnended. This radio system features these County for many ..... .. 
improvements: 

1. Communications capability to permit improved coordination of activities 
between law enforcement agencies from different jurisdictions and 
between law enforcement agencies and civil defense, fire and ambulance 
agencies. 

2. A clear emergency channel dispatched from a separate console posi~ion 
. and continuously available for use in high intensity, short ~urat~on 

incidents involving law enforcement units from sever~l agenc~es 
covering every law enforce~ent mobile unit. in Hennep~n County, 
including those of the Minneapolis Police' Department. 

3. ,Two 4-channel 
routine voice 
the growth of 

radios in every mobile unit to accommodate simultaneous, 
dispatch and digital communications capability due to 
digital communications that is expected. 

4. Dispersement of base station eGuipment to minimize the chance that the 
entire syst~~ might become inoperative for, any reason. 

CHANNEL ARRANGEMENT 

The channel arrangement of Table 2A-I was planned with these objectives 
in mind. 

1. The need for a radio communications system with which it is possible 
f~r law enfurcement agencies from different jurisdict~ons to better 
coordinate their activities. In the recom~ended arr~ngement. all 
mobiles outside Minneapolis would have the currant Cnannel 2.car-?o­
car simplex frequency crystalled,with a sc~nner between theL~ maLn 
dispatch and th? si.mplex channels. I·lith th~s arrangeme::nt off~cers 
in the Sheriff's Depar-tment and suburban Police DeDartments will be 
able'to monitor traffic activity in surrounding communities, and 
will be able to communicate with other mobiles who are dispatched on 
a different main dispatch frequency. All mobiles outsi~~ Min~eapolis 
will have the new state-wide vhf coordination channel wnLch ~Lll. 
permit car-to-car communication with any law :nforcem:nt mo~~l~ ~n 
the State of Minnesota, except those of the M~nneapol~s.PoILc: • 
Department and the St. Paul Police Department. ~ll ~obLles, ~ncludLng 

the City of Hinneapolis, will have the uhf coorc~nat~on" .. chann~l to 
permit car-to-car communications between any mobLJe Ln RennepL~ 
County, including the City cf Minneapolis and all St. Paul PolLce 
Department mobiles. In addition, there will be a cross-band repeater 
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between the uhf coordination channel and the vhf coordination 
channel to permit Minneapolis Police Department mobiles to talk 
car to car with any other l~w enforcement mobile in the State of 
~linnesota that is in range of the'mobile repeater site. In' 
addition, the design recbmmends that all mobiles in the Metro 
area having'uhf radio equipment also have crystals for the 
Minneapolis' Police Department utility channel .. 

2. The need for a clear channel reserved for instantaneous service for 
high intensity , short-term emergency situations involving mobile 
units from different jurisdictions. such as a bank robbery. In 
the recommended chann~l arrangement, uhf Channel F6will be 
available for this ~urpose and will be dispatched from a separate 
emergency law enforcement console in the central d~spatch facility. 

3. The need for a common rad io channel which' ca.n be used by law 
enforcement units from several juriSdictions during long-term 
incidents such as a tornado disaster or civil disturbance. The 
design recommends that uhf Channel Fa be used for this pur~ose, 
and that F7 be a reserve channel in the event one channel is 
insufficient for the traffic volume need. It mAy be observed that 
the lC;ll."lg-term incident and high intensity, short-ter,m incident can 
be accommodated simultaneously with routine cqmmunications in the 
proposed channel arrangement. 

4. The need for a utility radio channel to handle radar operations, 
parades, and ot.her special tasks. Uhf Channel F7 wil J normally 
be reservad for use ,by the Ninneapolis Pol ice Department for this 
purpos~.. Vhf Channel F3 is available for ·this utility function 
by jurisdictions outside the Minneapolis Police Department. 

5. The need for control and coordination of law enforcement agencies 
and other agencies during certain kinds of emergency situations. 
The recommended design proposes both an emergency operations center 
with radio communications capability to civil defense, common 
ambulance channels, fire intersystem channels, public works channels,' 
and public utilities channels and a revised channel arrangement for 
the civil defense mobile van which may be used as a: field command 
post. 

6. The desirability to use as mUch of the existing Hennepin County net 
as possible and the need to provide a 'channel arrangement which 
utilizes only those radio channels assigned to Hennepin County in 
the Minnesota Police Radio Communications Plan. 

The chantlel arrangement recommended i~ not a substa.ntial deviation from 
the arDangement p~oposed in the Minnesota ~olice Radio Communication9 Plan. 
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SYSTEH LAYOUT 

The" central feature of the system is a centralized dispatch operation 
from which all Minneapolis Police Department mobiles, all Minneapolis • 
Fire Department units, sheriffs' mobiles, and most suburban Police 
Department mobiles will be controlled. i.JhUe each mobile unit in 
suburban Hennepin County will have only one main dispatch channel 
position on its control head, there will actually be sever~l main 
dispatch channels in-use.. 

It is anticipated that bay stations and antennas will be dispersed at 
as many as six (6) locations in Hennepin County, including possibly the 
three (3) now in use by the Minneapolis Police Department, the sneriffs' 
tower in Golden Valley, the ,backup tower at Parkers Lake, and ,possibly 
one (I) additional tower located in the southern part of the County. 
This last site may be chosen to 'solve some special dead spot problems 
described in the Special ~ituations Se~tion. 

All mobiles outside the Minneapolis Police Department will have a 
4-channel vhf radio and 4-channal uhf ~adlo. It is anticipated that. 
the uhf radio will normally be on Channel F5 so that the mobile is 
prepared to r.eceive a digital message and the vhf radio will be scanning 
between the dispatch channel and the simplex car-to-car channel for 
routine communications capability. It is recommende~ that Minneapolis 
Police Department mobiles have two (2) 4-channelUhf,radios so that those 
units can have one radio tuned to Channel F5 to be ready to r~ceive a 
digital message and the other radio tuned to the appropriate dispatch 
channel for the area being patrolled. 

BACKUP SYST8l-f 

When the central dispatch f2cility becomes operational, those presently 
used dispatch consoles which will not be used can be converted to form 
a dispersed backup dispatch capability to be utilized in th~ event 
something puts the ~~in dispatch facility out of operation. 

It is recommended that there be a 7-digit emergency telephon'p. system to 
backup the 911 system. The i-digit lines should go to the dispersed 
backup dispatch center!; and normally be switched continuously to a 
central dispatch facility to act as the 911 backup. In the event that 
the central dispatch facility is not operational, then the backup emergency 
calls on the 7-digit system can be intercepted at the disper~ed backup 
dispatch locations. Emergency power units and towers, as well as radio 
control consoles and tape. recorders, are already available at these 
dispersed backup dispatch locations. 
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NINi'lE....\POLIS FIRE DEPARTHENT 

Because, the 911 system will be! used to report all emergencies ine:uciing 
• • d d th-t the Minneapo'is Fire Department be dLspat~hed fire It loS recommen e d' - .'. ·b 

' h t al dL"spatch facilltv. It is recommended that prOvLSl.On e from t. e cen r . I . - th 
-d f r control of a lar~e fire from a separate console. t LS rur er 

rna e 0_ ., t 1 onsole be> 
recommended that information from this emerge~cj: can ro c. . - " 
extended to the Hinneapolis Fire Department orflces for c~mmand l.nEormatl.on 

Poses and that a fire radio system control also be aval.lable as a pur . _ 
backup at the Fire Departme~t offl.ces. 
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Section 2B 

911 EHERGENCY TELEPHONE SYSTEM 

RECONNENDATION 

It:is recommended that a 911 emergency telephone system be implemented for every 
citizen of Hennepin County by January '1, 1976. The equipment and software needed 

to pro\"i.de the kind of system that will be needed in the county for many years to cooe 
will be available by the end of 1975, and therefore there is no longer any reason 
to wait before designing and implementing this sytem. Furthermore, since a new 
major dispatch center is going to be constructed, that dispatch center should be 
designed with interface between a 911 system and radio dispatch as a primary design 
criteria. If the 911 system is not instituted with tne new dispatch center, that 
dispatch center will require extensive redesign when a 911 system is implemented. 

This section cont.ains basic information on the 911 concept and ends with a desc:t:ipt.i~n 
of the system recommended for Hennepin County. 

THE 911 CONCEPT 
'. , . 

As early as 1967, a number of federal agencies including the Federal Cou~unications 
CommiS'sio-nand the Congress of the United States suggested the establishment: of one 
easy to remember, emergency ~elephone number for use everrw.here in the United States 
to summon assistance for emergencies. After a series of hearings, AT&T announced 
in January, 196'8 that' it would make the number 911 available as that emergency numbe'r 
in any community or area that requested it. 

Two ;najor studies of 911 as the universal emergency telephone number yNere completed 
in 1970. Both studies concluded that the availability of. 911 is a significant 
inprovement over a myriad of 7-digit numbers and is better than dialing 0 for 
operato.r when fast emergency assistance is needed. 

li~OR ADV~~TAGES OF 911 

The major. advantages of 911 can be grouped into two categories. 

05405 
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A. Faster communication to the public safety agency dispatcher when an .. 
emergency event occurs. 

1.. Use of 911 eliminates t~,me spent searching for the number of the 
appropriate public safety agency by persons who are frequently 
under severe stress and need help quickly. Studies show this to be 
a significant. part of the total time between the recognition of the 
emergency and the arrival of public safety ass.istance 
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2. 911 is an easily remembered number; even by children who are too 
young to read. 

3. 911 can be dialed in the dark. 

4. 911 is faster than dialing 0 be'cause the operator oust determine the 
type and location of the emergency, find the appropriate 7-digit 
number, extend the call and then the caller must repeat his emergency 
information to the public safety agency. 

B. 911 can provide features not available from any other telephone system 
to the public safety service. 

1. The 911 system can route a call automatically to a dispatcher serving 
the area from which the call originated even if the boundaries of that 
area are different than telephone exchange boundaries. 

2. With 9.11 it is possible for a. dispatcher to hold a line open even 
if the caller h~ngs up. 

3. With 911 and the above call hold feature, it is possible for the 
dispatcher to ring the calling phone after it has been hung up. 

4. With 911 it is possible to disconnect lines if someone attempts to tie 
up all incoming lines by dialing the emergency number frem many phones 
and leaving them off the hook. 

5. With 911 it is possible to dip lay the customer name and address and 
other information about the calling telephone at the time a 911 is 
ans\o1ered. 

6. With 911 it is possible to arrange pay telephones so that the emergency 
number can be dialed without a dime. 

In addition to these features, 911 is unlikely to be random dialed by young children 
pU.ying \o1ith the telephone. 

911 TRENDS 

.As of January 1, 1973, five years after AT&T made 911 available, 10 of the 50 
largest cities in the United States have or will soen have 911 emergency telephone 
service. No major Ca1ifornia.city has 911, however the California legislature 
passed legislation requiring 911 service for every citizen of California by 1982. 
The Massachusetts legislature recently passed legislation requiring 911 service through­
out the state as soon as it can be implemented .• 

Only Austin» St. James and Windom in Hinnesota have 911 service. 

The FCC and Congress within the past year have begun taking testimony for the purpose 
of determining how the trend toward use of 911 can be accelerate.~ so that 911 
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service will be available every-where in the United', Sta tes at the earl iest 
possib1e date. Recently, the federal govecnmeii.t established a national 
clearinghouse for 911 information in the Office of Telecommunications 
Policy. 

In Hinnesota, the Hetropolitan Council and other political bodies have 
repeatedly stated strong support for the establish~ent of 911 service at 
the earlies't possible date. 

It is clear that 911 is on the way not just in Hennepin County but everywhere 
in the United States. 

A 911 SYSTB-l FOR HENNEPIN COUNTY 

The following system considerations. and component$ describe a 911 system 
conficruration that will both meet the nee'ds of Hennepin County and is 

<:> 

within the existing state of the art. 

I. The system should' inc lude a dedicated telephone trunk network f~~om 
all local exchancres in Hennepin County to selected ESS centers ~hich 

o ~ • . • 
will be desidnated as hub· centers of the 911 system. ThLs dedLcated 
trunk network is required to retain calling number identity for 
rering and automatic locaticn identification purposes. 

2. All 911 call answering ~ositions should handl~ ~alls for police, 
sheriff fire and ambulance-rescue agencies and should have call 
extendi~g capa~ility to poison control center, suicide prevention 
center and V t> a appropriate hospital emergency room. Capability 
to extend cCl:::..;o dispatchers tl'!ust be included in the central dispatch 
facility. 

3. The system should include c&ll hold, rering and disconnect features. 

4. 

s. 

6. 

7. 

8. 

Pay phone dial tone first should be evaluated. 

The. system should includ?- automatic location identification capability 
at the central dispatch to display information about the calling 
telephone number when the 911 call is answered. 

If one or more municipalities choose to maintain their own public 
safety dispatch at a site remote fro~ the central dis?atch, then the 
911 system should include a 911 verSLon of Centrex 7 Ln the ~ll hub 
ESS centers so that 911 calls originating from within a partLcular 
municipality may be automatically routed to the remote dispatch 
location. 

There should be a 7-digit back-up telephone ca~ability in the event 
the 911 system becomes inoperative. 

The system should begin operating on January 1, 1976. The syst:m can 
be constructed bv that date if go ahead is given no~. J',~nuary is the 
best time to begin using a 911 system because traditionally it is at 
the time of year when the lowest rate of emer~ency ~al1s is experienced 
and when 911 is available, public safety agencLes snould be prepared 
for a substantially larger number of emergency calls. 
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Section 2C 

CENTRAL DISPATCH 

RECm.~·lENDAT ION 

A centralized dispatch capable of hanuling the dispatch operations of all 
sheriff. police. and fire activities in Hennepin County is recommended. In 
addition. the follo~ ... ing feat!.lres are recommended for use ldthin the dispatch 
center: 

A. Central response locatior~ f-Jr all 911 calls \d thin Hennepin County. 

B. Use of a central computer to handle the following real-time 
capabilities. 

1. An automatic locator-identifier file for all telephone locations 
in Hennepin County. 

2. Additional computer files to store and provide specific functional 
information for use of the sheriff. police and fire dispatchers. 

3. The use of Cathode Ray Tube (CRT) displays to visualize the file 
information in front of the operator/dispatcher positions. 

4. Automatic transfer functions to transfer all 'recorded information 
from the 911 operator to the dispatcher. as well as to connect the 
dispatcher to the calling party \'r'hen required. 

c. Trunking capabilities to extend calls to emergency services not located 
in the central dispatch. 

D. Aut.omatic log capabi lities to operate a log fOlr each location, as liell 
as summary capabilities for management use. 

E. On-line connection to existing la\V enforcement information systems at 
state and federal levels. 

RATIONALE 

There are several advantages to having a centralized dispatch. Perhaps the 
greatest advantage is being able to purchase modern automated facilities for 
one location ''ihich would be too expensive on an individual basis. The 
automated central dispatch provides the public ,.;ith direct access to all of 
the emergency services available to them simpl>: by dialing 911. The response 
time t::;) these emergencies by public safety officia~s is shortened due to the 
readily avairable information provided by the system, and rapid transfer of 
responsibility. Participants l'f'ill save costs in manpOI.;er and facilities 
required, as \~ell as being able to take advantage of building block addition 
of capabilities as they become available, bu~lding on the most up-tO-date 
system available. Supervisors will have automatic managemerrt reports provided 
h'hich \.,.ill allOl': analrsis and improver.1cnt in the use of existing manpm'ler and' 
resources. The central operati~n will provide better interjurisdictional 
cooruination and a larger overview of total emergency operation. 
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DESCRIPTION 

A. Functions and Decisions 

B. 

In any operational facility, there are basically. two ty~es of actions; 
those 'actions I~hich are dec.is~ons. and those ~c:-~ons, Ivh~ch are fun'ctions 
performed to support the decisions ma~e. The,dJ.rec~~on that each, 
decision takes starts a chain of function aC'ucns ..... n~ch stQ~, upon 
completion. or reaches another decision poin~. Tllese. fun:t~ons and. 
decisions can be logically presented by dralnng g:a~luc r_presentaUons 
of these functions and decisions. When these dec~s~ons an<! related 
functions are depicted graphically, it is called a f101'1 chart. Such a 
flow chart for a centralized dispatch" is at Figure 2-C-l. 

Use of the Flow Chart 

The flO\'/ chart method by use of symbols and arrOl';s. describes f:xn~tions, 
decisions, and the logical sequence of these funct~ons and de~~s~~ns. 
Ana.lysis of the flow chart allows several elements to be exam~ned. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Which functions and decisions can be eliminated., 

Which functions and decisions can be combined. 

Which functions and decisions occur most ~requently and at what 

point of action. 

An evaluation, based upon experience, can be made to determine 
which functions find decisions can be automated, and which should 
be automated. , 

An evaluation, based upon experience, can be made to determine 
which functions and decisions can reasonably be perfonned by one 
person at one location. 

An evaluation can be made to decide ho\ol many positions of each 
type should be established. 

An evaluation can be made to determine ~t.whlch point supervisory 
control must be initiated, and Hhat add~t~onal reports can be 
initiated for supervisory purposes. 

An evaluation can be made to determine which functions are to be 
of limited access and I·/here they \·rill be controlled. 

.". 
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C. Assu~ptions 

In the flow chart at figure 2-C-l, the following assumptions '(Jere made: 

1. 911 system is operationa~. 

2. Automatic Locator Identifier (ALI) computer is installeO. 

3. Cathode Ray Tube (CRT) displays are installed. 

4. Files for Police and Fire are automated ano stored in the computer. 

5. On-line to the computer printers are installed for automatic log 
and message record. 

6. 

7. 

Only police and fire will'be located in the central dispatch. All 
other normal activities will be extended calls. 

Purchase of a separate computer proves to be the best approach to 
automation. 

D. Application 

1. In the analysis of the flow chart, there are three main functional 
areas: 

2. 
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a. 911 functions. 

b. Police dispatch functions. 

c. Fire dispatch functions. 

At the 911 position. when a call is received; the operator answers 
and the following functions occur· simultaneously: 

a. The telephone number, address. name of the person unQer whom 
the phone is listed, any locator identification code, log number 
and time appear in the CRT in front of the operator. Any 
additional information can be manually typed ,in from the console. 

b. If the call is an emergency. the operator can electrpnically 
transfer the information which is recorded on the CRT to the 
appropriate dispatcher who can initiate' action even before 
the caller hangs up. Under certai.n conditions. the operator 
can transfer the calling party to the dispatcher. If the call 
is to be extended, the operator can read the information over 
the trunk line or, telephone to the appropriate agency, or 
connect the caller to the emergency facility when recuired. 
If the call is not an emergency, the operator handles appropriately. 
Once a ca 11 is extended, transferred or cancelled. the oper'a tor 
presses an indicator to describe the call (fire, police, poison 

')-control, ambulance, false alarm, etc.) and closes the log by 
pressing a button which a!!ain records the time. The operator 
is then ready for another call. Sever~l calls can be listed on 
the CRT simultaneously but only one handled at R time. 
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At the police dispatch location, the operator handles calls 
corning from two 10caticns--the 911 operator and the patrol car. 
When the call is received from the 911 location, the oper.ator 
is alerted and the information appears simultaneously on his 
CRT display, along with added log digit numbers to identifY'a 
police call and th? time. The dispatcher then decides whether 
to search the file to add information to the CRT display, or 
to dispatch first and add information later" If the car' 
dispatched is e~uipped with a digitaf receiver, such as a 
teleprinter, the operator can transmit electronically to the 
patrol car; if not, the ihformation can be read over the air' 
or telephone as appropriate. When the CRT is cleared by the 
oper?tor, the log is printed and the dispatcher is ready to 
receive another' call. If calls are coming faster than the' 
dispatcher can clear them, the computer will store them in 
sequence unless the 911 opera tor gives a. ca.ll priority. In 
that case the new call--if nO.t also a. priority call--wil1 
interrupt the call being handled and will be sto.J:'ed 'uptil 
the priority call is cleared, at. which time it wilt appear 
on the CRT. If units are not available for dispatch, the 
computer can fiI~ the priority status of units on call to 
see if they can accept a priority request over a routine one. 
The patrol call will be received' by radio and will be a 
f~l1ow-up action or a request for assistanG-e·. If the cal.l is 
a follow-up action, the operator wi.ll add 'the information' to ':,' ': 
the CRT and transfer to the appropriate log 'item, iJr close· .. ' 
the log and automatically record the time closed ane. the' 
tim~ from initial log entry to close-out action. If the call 
is a~reC'juest froJ1l the patrol, the operator may search the 
regula~ file on a separate CRT or the ~onfidenti~l file. 
If the information can be transmitted based upon operational' 
instructions from the supervisor of the area being· covered. 
it will be transferred to the first CRT'and either transmitted 
digitally or read over the radio. The use of the second CRT. 
is to keep the first CRT ready for' em~rgency calls, and to 
prevent sensitive information from inadvertently being transmitted. 

At the fire dispatch location, there wiil be two ways that the 
fire call is received--either transferred from the 911 operator, 
or from call boxes and secondary alarms located throughout the 
area. Call boxes are te:ephones located throughout the 
Metropolitan area and are used for poli~e calls as much as or 
more than'fire calls. This function could be integrated into 
the 911 system, either by using the existing call boxes or 
asking the telephone company to place more booths in the Metro 
area. Secondary alarms are located in building complexes or . 
critical fire areas,' and a call from one of these alarms is 
routinely responded to by a fire unit. In the case of the 
secondary alarm, the fire file stored in the computer could 
immediately add information to the CRT to assist the fire 
dispa tcher. The information could be d ispa tched ~ut.oma t.iea.tly 
by teletype, or by ra9io or telephone. As the information is 
added to the CRT, fir~' log.~igits and times are added to the 
log;, or··in· the' ca~e"Cl.E'·.t~?'!:~<;<~~;,~ndary al~!'r:15. an odginal log'., 
n:.:~:~:'e!."" :is':ass ~": ... , Tne:.· .}Og:·.tJigll i d D<'! c laSed in the same manner 
as' th~'.\·og for the. "iioi fee 'dispatC'~er. 
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5. The files as indicat~d ;n the f 
to content control - - • 1m.: chart need to be described as 
int . I • - . s, etc" These files are intended to be 

egra oarts of the c - t ". 
locations'authoriz~d a O:upu er system, aV~1.12ble only at the . 
of the supervisor (shp-~ff~nlY ~:e~ ac:ord)l.ng to t~e in~tructions 
dispatch area. ' po ~ce ch~ef respons~ble ror each 

a .. File 1: -(ALI)--This, of course i th 1 
expensive of th f"l ". "'" s e argest and most 
number addre-s e 

1. es s~nce ~t w~lI hold the telephone 
number'in Hen~e'i~Rme~ !~d locat~r code for every telephone 
item in the cen~~~i~~~n~~. It wLII be the single most cost~y 
existance of a:I{: .... h·~·i;t~P':.tch: ~ts purchase justifies the 
system as 'they ca~.· ~ .. o~her fLIes, CR!' s and printers in the 
purchase of'th' ; .~.added at a nom~nal cost after the 
to - d- e. ma~n computer. Although it is not· intended 

J.n locate that automati 1 t " "- ! 

is the most i~portant par~ ~~c~hor l.dentJ.fL:ation as"a function 
advantages when considering th e cen~r:l .dLspatc:h! lots cost 
automatina th e aSSOCLaLea capabLll.ty of 
its conSidera~i~~~t of the consolidated dispatch' highlights 

b. File 2: This file is intended to be the . " 

c. 

OProdl~ce dispatch. It will contain informa;~~~l.~~ i~~:lfor 
Lnances warrants e~ T f " . 

intended t~ hp th ' ~c: -n ormat~on in this file is not 
ri~hts ~ -~Th e sensLtLve type that could viOlate civil . 

o ,eLe. ere should be littl •. 
of this information" This fil eldobr no controls to access. 
d" t e ~,ou e the one to which 
_ 1.r:c scces,s from patrol cars would be feasible' This f"1 
L5 1.ntended to augment and Ii k ,.. 1. e 
avaiiable in state and f d' n

l 
t~ other Lnformation already 

1 . e era .c.omputer systems and not a rep acement.' 

!i1e.3: This fil:.i:s ~ntended to be that information which is 
s:nsLtLve or confLoentLal in nature with limit d 
d1.spatcher would be renuired to make ad' , e . acces.s. The 

. eCLSLon on an . d" "d case-by-case basis whether it sh ld b " 1.n LVI. ual 
ld b - " au e transm~ tted This f'" 1 

wau e under l1.rn~ted control so that only th d" • 1 e 
ha~dl:s calls f~t the area being covered wOUldeha~spatcher who 
th.LS L~fo~mation, .. and the information could only b: ~~~~S~a to 
upon hL~ ~n~truct~9ns from the sheriff or police chief of th

sed 
area wh1.ch loS covered.' e 

d. !!~: This file is intended for the us f:'.~ . . 
and would contain such inform t" ·1' e ?_,~~e f1.re d1.spatcher 

1 " .a Lon as oca·t·J.Ot' . oj; "pc d 
a .arms. UnLts available· area COver d ·t ':':":r"'::':" .0>_ ~n ary 
th" f"l" ' e , 2 c. nformat~on on . .1.S 1. e wJ.ll contain the administr t' '. :.. "" 
tOI dispatch fire units and would h a ~:e ~nfoIT.'l.at1.on required 

ave ~ttle or no access control. 
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6. Th,ere are associated management· capabilities which do not dirac,t1y 
apply to the fu'nction of the 911 central dispatch system, but will 
be capabilities of the manager. 

7. 

05405 

a o Summary i.nformation can ba cO~t'i led by' t;"~ com=,ute!" to ~tve. 
reports on the number of calls, the nu~ber or percentage of 
which were actual emergencies; how many were police and fir~t 
ambulance, etc.; by types :(robbery, assault;' murder. etc.); 
how long-it took to respond to a call and complete the action, 
the busy periods, etc. 

,b. Handl ing of routine calls after h'ours coule be accommodated by 
switching t~e regular police station numbers to the 911 operator 
or dispatcher who would handle under ins~ructions given by the 
sheriff. police or fire chief. If the pos~tions are occupied 
by emergency calls, a tape-recorded intercept could give 
appropriate instructions and record a message for follow-up, 
action. 

c. S~veral dispatch positions could be connected to one dispatch 
position during slack periods to allow more efficient use of 
personnel. Additional positions could be added to assist a 
dispatcher who was crowded with traffic. 

d. The system will also ,be capable of ha'naling 2-way digital 
transmission with direct access to certain computer files from 
patrol vehicles,should,such a system becoma available. 

e. Although the~e can be no real back-up to the AL! computer; all 
I of the switching and answering ~unctions--~long with the 

capability to manually enter information in'to the CRTs and 
electronically transfer auch information to the dispatcher--will 
remain intact, even in case of a power failure as battery power 
back-up is normally good for over 12 houes. 

'Ihere are several options which could be added to the system to 
expand capabilities; although these options are discussed, there 
have been no cost figures proposed as they are only intended to 
show the flexibility of the system. 

a. A CRT or teletype could be extended by trunk to the extended 
call locations, thus cutting down on voice transmissions by 
the 911 operator. 

b. An automatic alarm could be set off if a log item were not 
closed within a specified period of time. (Example - a lone 
policeman is away f~om his car,for longer than 20 minutes 
investigating an open door in a warehouse). The dispatcher 
could then set off the sirens and lights of the police car 
to attract attention and scare off an intruder who may have 
injured the policeman. 

c. Activities could have emergency ope~ations centers extended off 
the consolidated dispatch computer to handle single, lar~e-scale 
emergencies. 

d. Direct access to certain files from patrol cars cotlle'! be accorrrrnodated. 
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E. Central Dispatch Facility 

Figure 2C-2 sho~s the layout for the central dispatch. 

1. Assumptions: In the conceptual design of the central dispatch 
facility, the functions of the flow chart ~ere matched with 
the density of operations' for an optimum system fo'r Hennepin 
County. Several assumptions, of course, had to be made to achieve 
an optimum facility. These assumptions are in addition to those 
of the flow chart. 

a. All sheriff, police and fire facilities in Hennepin County 
will join the central dispatch. (Tne alloWed space will not 
be changed if this assumption does not originally come true, 
since accommodation for these other facilities must be 
planned if they join later.) 

b. Space for the dispatch facility will be available in an 
existing building. (Costing estimates for a separate building 
will be presented.) 

2. Requirements: In the design of the facility, several reouirements' 
must be considered. These are: 

05405 
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2. The facility must be expandable. In 'an area of known population 
growth, the services provided for that area will expand. Sound 
planning dictates prudence in designing the abilit,y to ex:rand 
the facility without major modification. 

b. 

c. 

d. 

e. 

The facility must be adaptable., Changing reouirements, new 
techniques, and new methods of operation are constantly appeari,ng 
within the area of any profession. The utilization of these 
techniques is often delayed because the current system will not 
readily accept changes. 

The dispatch locations must allow maximum response to the 
operational direction of the sheriff, and police or fi:e chiefs 
for whom they dispatch, as they are ultimately r9sponsLble for 
the performance of their team of professionals. 

The system must provide all of the information necessary for , 
operation of the dispatch, but provide limited access to. . 
sensitive or confidential information, and protect that Lnformat~on 
from intentional or accidental disclosure to unauthorized persons. 

The facility must provide maX'imum utilization of personnel and 
equipment. 
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, 3. Description of the Layout of the Dispatch Facilit~/ 

a. Due to investigations of current density ~ork loads in other 
central dispatches, the foll ow,ing features were designed 
into the dispatch. 

b. 

c. 

(1) 911 positions were established as separate positions. 
(One primary reason--if a, major disaster happens in one 
dispatch area, all operators will be available to screen 
re~pective calls~) , 

(2) Police and fire dispatch positions were combined. 

(3) The number Qf 911 positions are equal to,the number of 
police/fir~ dispatch locations r 

(4) A separate position was established for law enforcement 
emergencies. 

(5) A separate position was established for ~ivil defense, 
utility channels and other civilian agencies for use 
during major disasters such as tornadoes, floods, war or 
other emergencies where close coordination is renuired 
with agencies not normally functional in the dispatch 
center. 

(6) A sepa~ate area off the main floor,was established for 
various supervisors who would be present. 

The center--as s,hotJn in figure 2C-2--is an all electronic' transfer. 
recording, logging, file searching system.' The locator identification 
information is automatic~lly displayed from the computer to the C~T 
at the 911 position when the call,is answered. The log is automatically 
printed at the same time. Only when additional information is supplied 
verbally by the, caner must the operator type to add to the information. 
He presses a button to transfer the information displayed to the 

'dispatcher. The extended calls would either be by 'trunk or computer 
activated telephone numbers. The dispatcher position is also 
automatically controlled except that he'w~ll have to press to transmit 
on the radio, or press selector buttons to search the files a~d close 
the log. 

Tne computer would provide automatic ,locator identifjer information 
for every 'telephone in Hennepin County--displaying the number, address, 
name of the customer under whose name the telephone is listed. and a 
locator code on the CRT of the 911 position or the CRT of the 
dispatcher--when tile information is transferred. The comput~r would 
automatically record all log information and tape all conversations. 
The computer tJould, upon re0uest, automatically summari7.e the 
activities at each 911 position, dispatch position, or total operation, 
for number of calls,' number of emergency vs. non-emergency, dispatch 
time tor each call, time to close each action, location of' action, 

. and type of action. The computer would also stcre or connect to 
other computer systems for various additional files such as local 
ordinances, active warrants, criminal information, fire units 
available and locations, as well ::IS a confidential file l-1ith 
limited access controls for each tiispatch area. 
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d. Initially, based upon a study of the number of mobiles that 
can reasonably be handled by one dispatcher, seven dispatch 
locations are indicated in figure 2C-2. Si.nce other central 
dispatches in operati9n find the proper dispatch telephone 
answering position ratio is 1 to 1, seven 9il positio;s and 
sev:ndispatch positions are indicated fn the facility. 
Durl.ng slow traffic periods, or TNhen one operator needs to 
take a break and no r-eplacement is immediatel v available . . , 
one dl.spatcher cOllld handle two or three P9sitions from 
ope location. Figure 2C-2 shows room for expansion of both 
911 positions, tiispatch positions and additi~nal computer 
capacity. 

e. The functions and layout shown are intended to be conceptual 
only, and represent an optimum system. Detailed en~ineerin~ 
b d d " '" 0' u get ec~sl.onst and operational organization will modify 
this concept considerably before implementation. 

, , 
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Section 20 

DIGITAL Cm.~1UNICAT!ONS 

In many areas, law enforcement persOi'mel experience some special difficulties 
with two-way voice radio comwunications. Among these difficulties are 
channel congestion and monitoring of cow~nications by unauthorized persons. 

Recently, a ne~': kind of non-voice radio communications by digital means has 
become available which ,when used along with regular two-way voice channels, 
promises to relieve the difficulties \dth voice communications. :tn the 
future, it is likely that many other valuable law enforcement uses will 
be found for this digital kind of communications. 

Two p~grams involving very different fo~ of digital communications will 
be operational soon in Hennepin County. 

One of these programs, in suburban Hennepin County, will employ digital 
communications from the dispatcher to mobile units only; while the other, 
in the City of Minneapolis" involves a two-way digital system. 

RECO}'!NENDATION 

It is recommended that the presently planned one-way and two-way digital 
progratUS in suburban Hennepin County and the City .uf Hinneapolis be 
continued. 

. . 
Experience gained from opel'ating these two· programs .. ·-combined with .studying 
developments in the field of digital corr.munications as they are reported--will 
make it possible to specify the kind of system or systems which should be 
adopted in the future. 

The equipment in the central dispatch facility will be planned to accept 
whichever digital communications system or combination of both types is 
adopted. 
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Section 2E 

TELEVISION STI'UATION SURVEILLANCE 

RECOMI1EN"DATION 

It is recommended that a television situ . . 
incorporated to bring back live ictures at40n ~urv:41Iance subsystem be 
fires, civil disturbances (such~s an in ~~ maJo: 4ncidents such as large 
to the central dispatch center to ro 'd

c ~~~ 14ke t~e New Orleans sniper) 
function. p V4 e a l.tional 4nformation for the command 

SUBSYSTEM DESCRI-PTION 

The subsystem· should consit of at 1 
cameras with zoom lenses. -.'0 m4creast tW? good resolution, black and white 

, ~w • owave ll.nks two 't tape recorders. In addition anoth . ' mon4 ors and two video 
of the,Minneapolis Fire Depa;tment :~t~o:l.~~~t~~Ouldrbe located at t~e ·offices 
extenSl.on of any picture to that fi d at :-he control. center permitting 

re epartment monl.tor. 

The system should be designed so t.hat 
helicopter. one camera ca~ be carried aboard a 

.ThC~rSYlstemfShOUld also be deSigned to accept si~al~. made 
~4~ oop rom any i 1 - ~ available over a 
+-.. . commerc a TV station willing to k 

men w aval.lable during an emergency. . ma e part of their equip-
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SPECIAL SITUATIONS 
" 

HETROPOLITAt'l STADlm-1 AND METROPOLITAN SPORTS CENTER 

The Hinnesota Police Radio Communications Plan designated a second vhf 
radio frequency for the Bloomington Pol.ice Department for the purpose 
of handling traffic and crowds at the Metropolitan Stadium--Sports 
Center complex. That frequency was to occupy position F2 on the 
Bloomington vhf radios. : 

It is reco:::mended that Bloomington Police Department units have· the 
Hennepin County vhf car-to-car simplex channel in the F2 position, 
proviried that another suitable communications channel· can be found 
for the Stadium--Sports Center complex. 

Possibilities for a suitable channel include a private channel with 
eCluipment purchased and maintained by the Stadium--Sports Center 
tUanagement or a uhf. channel. 

DEAD SPOTS 

Eden Prairie Police Department reports a general lac'k of communications 
between mobile units and the Hennepin County di.spatch.~r in several areas 
in the southern part of the village. Bloomington Police Department 
reports spotty ~ead spot problems west of Mt. ·Normandale. 

These dead spot difficulties' may be solved by locating a new Hennepin 
County repeater near the southern edge of Hennepin County. 

INFCru-1ATIO~ 

Severa.l kinds of information not currently readily available to police 
officers in the fi.eld are desirable. They include the fO,llowing: 

1. The motor vehicle registration file should contain information about 
the prime drivers of. leased vehicle~. 

2. A file by serial numbers, cross-checked to owner's name and license 
number, should be maintained for boats, motors, and snowmobiles. 

3. Maps of rural mail routes should be readily available to radio 
d ispa tchers. 
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ST. ANTIIONY POLICE DEPARn1ENT 

St. Anthony is located between Minneapolis and Anoka and Ramsey Counties, 
and is physically separated from Hennepin County suburban law enforcement 
agencies by ~ considerable distance. It is, therefore, n~cessary for 
St. Anthony to coordinate activities with the Minneapolis Police Department 
and the Ramsey and Anoka units more often than suburban Hennepin units. 

In the recommended channel arrangement, St. Anthony will be able to 
establish car-to-car communications on the vhf and uhf common coordinating 
channels--F4 and Fa. 

WATER PATROL 

La\J enforcement agencies from jurisdictions around Lake Minnetonka have 
shown the need to have direct unit·-to-unit communications between their 
mobile units and units of the Sheriff • s ~.]ater Patrol. Tnis is. and will 
remain, possible on the Hennepin County Simplex Channel F2. 

SPECIAL AGENCIES 

Because of their unique operations, most police patrol work of the 
University of Minnesota Police Department and the Airport Police Department 
is done on foot. As a resu,lt. these agencies nee~ to be equipped primarily 
with portable radios rather than mobile radios. Strong consideration' should 
be,given to use of ne~, small size, light weight, portable radio equipment 
for these agencies. 

ROCKFORD AND DEVu.'·W 

In the past" Delano (which is in Wright County) has inc1 uded a H~nnepin 
County 'mobile radio in its police cruiser in order to communicate with 
Hennepin units directly across the Crow River from the village. The 
Village of Rockford is in a similar situation in that while it is in 
Wright County, it. is directly across the Crow River from Hennepin County. 
With the channel arrangement recommended, it will be possible to communicate 
with Delano and Rockford poiice units on the vhf common coordination 
channel F4. Therefot'e, there is no need to equip these ~.]right County 
villages with Hennepin radios. This idea was transmitted to the Police 
Departments in both villages by letter with an invitation extended to 
express an op~n~on. Neither Police Dep~rtment expressed any objection 
or concern about this recommendation. 

GENERAL HOSPITAL AHBULANCE SERVICE 

It is recommended that General Hospital ambulances continue to be dispatched 
from the ambulance garage at the Hospital since much ambulance activity is 
closely tied to the hospital routine, and dispatching is done verbally on 
the site cather than by radio" 
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SECTION 4A. 

COST ESTH1ATE 'Ii'iO-WAY RADIO SYSTEH 

Assume that Hennepin County has 302 4-channei vhf mobile radios; 302 4-chan
ne1 

uhf mobile radios with three crystals in 179, and twO crystalS· in 133; 150 vhf 

4-channel portables a~d 179 scanners. suburban police departments 
Assume that both Hinneapolis police department, 
and the sheriff 1 s department will have 10% more 

the 
mobiles in 1976 than now. 

Quantity 
Description 

Item -
:;0 

4-ch vhf mobile radios 
.- 1 

. 2 295 4-ch uhf mobile radios 
(265 for ~linneapolis PD) 

·3 66 

4 .163 

5 133 

6 435 

7 42 

8 1 

9 7 

10 11 

11 1 

12 12 

13 11 

4-ch uhf portables, 
'Minneapolis' PO 

Scanners 

Ch 2 suburban crystalS 

uhf suburban crystals 

U of ~1 crystals 

Crossband rep.eater, 
antenna, and transmission 
line 

Control consoles 

Repeating base stations 

Base station 

Antennas 

Duplexers 

To\~.ers 

(1,200 ea) 

(1,200 ea) 

(1,200 ea) 

( 16,0 ea) 

:(- ,60 ea) 

( 60 eaJ 

( 60 ea) 

, 

(20,000 ea) 

(3,000 ea) 

$ 

14 1 

rf remote control stations 
with transmission lines 
and antennas 

(1,000 ea) 

15 

05405 
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Cost 

36,000 

354,QOO 

79,200 

26,000 

8,000 

26,000' 

, 2,500 

5,000 

140,000 

33,000 

3,000 

4,000 

4,000 

5,000 

11 ,000 
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Item 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

05405 
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Quantity 

1 

1 

10 

10 

Description 

~Ioni tor receivers • misc. equipment 

Emergency console 

EOC console 

.EOC remote control stations 

EOC base stations . 
and transmission 1~~th antennas 

~nes 

Patch equipment 

~tinneapolis Fire Department' 
control station remote 

Labor - mobiles 

Labor - installing consoles 

Labor - an·ennas d ~ an base stations 

Labor - backup control s t,at ions 

Labor - mi 1 sce laneous 

Labor - EOC 

Contingencies 

TOTAL ESTHlATED COST 

Cost 

$ 25,000 

15,000 

25,000 

7,500 

30,000 

5,000 

2,000 

3,000 

10,000 

10,000 

10,000 

10,000 

40,000 

100,000 

$1,034,200 

Page 2 
Section 4A 



SECTION 4B 

COST ESTH1ATE 911 8·1ERGENCY SYSTEH 

NON-TARIFF ITEMS - (HOLD, RE-RING, AND FORCED DISCONNECT) 

Installation 

1. Selectors $ 7,000 

2. Penalty Trunks 3,500 

3. 911 Trunks 2,500 

NON-TARIFF TOTAL. $13,000 

TARIFF IT5\5 - (HOLD, RE-RING~ AND FORCED DISCONNECT) 

• - h o ' 

1. 

2. 

05405 
19c 

Installation 

911 Trunks $ 1,253 
, 

Incoming Trunks 2,880 

TARIFF TOTAL $'4,133 

·1OTAL $17,133 inst. 

Conti n genci es 10,000 

TOTAL $21',133 

-------.~.-. 

Monthly 

$ 5,090 

4,915 

1,865 

$11 ,870 mo. 

Monthl~r 

$ 6,613 

$14,341 

$26,211 mo. 
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SECTION 4C 

COST ESTIHATE - ALI Cm.lPUTER SYSTE~I WITH INFORl\iATION FUNCTIONS 

Item 

1 

2 

3 

4 

s· 

6 

7 

8 

9 

10 

1~ 

12 

13 

14 

1,5 

16 

17 

18 

19 

20 

21 

22 

.23 

Quantity 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

:5 

1 

1 

1 

1 

1 

1 

1 

2 

12 

2S 

2S 

2S 

Description 

Central Processing Unit 

-CPU Timer 

Floating Point Arithmetic 

System Control Unit 

Console Adapter 

Console Printer Keyboard 

Power Unit 

Disk Storage and Control 

Tape Control 

Hagnetic Tape Unit 

Single Density 

Control Unit 

1100 ipm Printer Adapter 

Uni:versa1 Character Se.t Adapter 

Printer 

Universal Character.Set 

Interchangeable Train Cartridge 

Card Read Punch 

Contro.l Units 

Device Adapters 

1920 Character eRTs 

Data Entry Keyboards 

40 CPS Printers 

Page 1 

'Estimated Cost 

$ 657,840 

N/C 

8,000 

16,800 

65,000 

25,820 

40 .. 740 

9,780 

37,180 

2,400 

·610 

33,070 

380 

2,910 

32,930 

16,400' 

12,900 

110,000 

15,000 

164,000 
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Item 

24 

25 

05405 
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; I I. 

Quantity 

2. 

1 

, 

Descript,ion 

Card Data Recorders 

Card Sorter 

TOTAL 

I 

Software @ 30% of Cost 

TOTAL 

Page 2 
Section 4C 

UI[ 

Estimated Cost 

$ 22,050 " 

7,275 

$ 1,350,243 

407,080 

$ 1,757,323' 

I . . \" 

',' 

4.152 
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SECTION 4D 

COST ESTHIATE CONSOLIDATED DISPATCH FACILITY 

150' X 100' @ $25/sq. ft. 
(existing building) 
150' X 100' @ $40/sq.-ft. 
(separate building) . 

Telephone Consoles and Equipment 

Additional ~.IiscellaneouS Equipme~t 

TOTAL for Existing Building 

TOTAL for New Building 

05405 
19c 

$375,000 

600,000 

132,000 

25,000 

$5.32>000 

$757,000 
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SECTION 4E 

COST ESTHIATE - TELEVISION SITUATION SURVEILLfu'SCE SYSTEH 

',---'-.. _---' 

Item 

1 

2 

3 

·4 

5 

6 

7 

8 

05405 
19c 

Quantity Description 

2 _Cameras with Zoom Lenses 

2 ~olicrO\'1ave Links 

2 Field Power Packs 

.,% 
oJ lo!onitors 

1 Console with Switcher 

2 VTR One Inch Helical 

Labor 

Contingencies 

TOTAL Estimated Cost 

Estimated Cost 

$ 3,000 . 

20,000 

16000 

1,500 

2,500 

10,000 

$ 

Page 1 
Section 4E 

5,000 
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SEr:TION 4F 

Two-Way Radio System 

. 911 Elnergency System -

ALI Computer Information 

Central Dis.patch 

TV System 

05405 
19c 

TOTAL 

Facility 

System 

, . 

$ 

$ 

j 
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27,133 

1,757,323 

532~000 

48,000 

3.,398,656 
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SECTION 5 

FOLLOW-ON WORK 

Following is a description of additional work recommended. 
divided into task blocks. 

The work is 

1. Determine details of the systems. 

2. Determine how the centralized dispatch operation will be organized 
and administered. 

b. Determine the locat~on foT. the centralized dispatch fa~ility. 

c. Determine locations for base stations, antennas and dispersed 
back-up dispatch facilities. 

d. Study major dispatch facilities for ideas. 

e. Secure ,approvals from HeR board, the Minnesota Department of 
Public Safety and the FCC. 

f. Determine if existing computers can be shared or if a computer 
needs to be purchased for ALI. 

.' 

g. Determine solution.s to problems associated w$.th eliminating a 
dispatcher from an independent police department. 

, 
h. Describe the specific system to be constructed. 

2. Determine the ongoing operating expenses of the system. 

2. Personnel. 

b. 911, 7-digit back up and afteT hours routine call telephone 
systems. 

c. Computer including maintenance and repair, programming and up . 
dating daily. 

d. Utilities. 

e. 

f. 

05405 
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Facility maintenance. 

lfuo will pay what part of these costs? 
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SRi INTERNATIONAL 
Menlo Pork, California 94025 

3. Dete~ine who will join the centralized dispatch op~ration. 

4. Determine a reasonably 'accurate capital cost for each system. 

5. Assist in seeking fundh':g. 
-, 

" 

a. LEM grant': 'application for radio equipment. 

b. LEAA discretionary grant for computer •. 

c. Civil defense funding for van and EOC. 

d. H.E •. W. funding for 911. 

6. Detailed design of all components of all systems. 

7. Bidding assistance. construction and installation superv~s~on, 
continuing engineering and acceptance inspection of T.V. system, 
telephone systems, computer and facility. 
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