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SECTION I. INJ'RODUCTION 

The State of Washington Law and Justice Planning Office (LJPO) 
recently requested technical assistance from the U. S. Law Enforcement 
Assistance Administration (LEAA). The technical assistance requested 
was to help LJPO detennine if the King County Department of Public Safety 
(DPS) was justified to make a "sole source" purchase of Motorola MX-300 
series hand-held portable radios. These radios are capable of a-frequency 
receive and 16-frequency transmit operation and no radio equipment manu
facturer, other than Motorola C & F) markets such a product at this time. 

DPS is seeking hand-held portable radios that will exactly dupli
cate the operating capabilities of UHF mobile radios that are installed in 
DPS vehicles. The mobile radios are capable of receiving on eight' UHF 
frequencies and transmitting on 16 UHF frequencies. Eight of the transmit 
frequencies are approxi.mately 5 MHz removed from the other eight trans
mit frequencies; thus, requiring "wide-spaced" transmitter capabilities. 

LJPO personnel harbor a feeling that DPS is seeking greater oper
ating capabilities in the portable radio equipment than is actually requjred. 
L}PO feels that sole source purchasing of the MX-300 series portable radios 
is an unnecessary "gold plating" of the system. 

L}PO has retained the professional services of PaCific Western 
Engineering (PWE) to assist DPS in getting the entire DPS communications 
system operational. LJFO feels that, although tcd1llically competent, PWE 
does not have the expertise to adequately assess the DPS operational (Police) 
requirements to determine if a sole source procur~ment, of the portable 
radio equipment, is justified. Both LJPO and PWE rep:resentatives feel that 
PWE'~ effectiveness in assisting DPS install their ~ntire radio communica
tions system would be lessened if PWE became involved in the sole source 
procurement decision process. 

As the first step in assessing the problem, the consultant met with 
the L}PO coordinator assigned to the King County DPS projcr.t - - Ms. M. Linda 
Chapman, and with PWE vice-president and consulting engineer - - Mr. James 
A. Goosman, P.E. 

The L]PO and PWE representatives provided the consultant with 
copies of the DPS grant application (application no. 7S-C-0144), DPS' com
munications master plan, correspondence seeking to justify the request 
for authorization to purchase the portable radio equipment on a sole source 
basis, the PWE prE..'pared DPS system documentation, ~ld a general verbal 
discussion about the DPS system operational requirements as l1nderstood 
by LJPO and PWE. 
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Meetings were then held with DPS personnel who are in command 
positions; who are involved with the LEAA funded project; and, who are 
responsible for the system design. The purpose of these meetings was to 
get a more detailed and accurate description of the King County DPS police 
operations, county geographic and topographic considerations, and the 
associated communications system requirements, plans and operations. 

The DPS personnel met with included: 

Lawrence G. Waldt, Sh~riff -- - Director 
Donald R. Actor, Chief - - - Patrol Division 
Harold W. Booth, Chief - - - Bureau of Staff Services 
Lt. T. Allmen, Communications Officer 
Lt. Nickle, Criminal Investigation Division 
Sgt. C. Wilkie, Grant Project Director 
Frank Porter, Jr., Communications Supervisor - -- Engineer 

The consultant also attempted to meet with representatives of the three 
major radio commWlications equipment manufacturers: General Electric 
Co., Motorola C & E, and Radio Corporation of America. He hoped that 
these people could give him further insight on the operational requirements 
of the King County DPS. 

The indUstry representatives met with included: 

Paul Bolerjack, General Electric Company 
William Pratt, Motorola C & E, Inc. 

The representative for Radio Corporation of America was not available to 
meet with the consultant. 
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SECTION II. UNDERSTANDING THE PROI3LEM 

The evaluation of DPS' alleged need for 16-channel transmit por
table radios must be viewed in two parts: (a) within the constraints of 
the Patrol Manpower Utilization Study -- application no. 75-C-0144 (Appen
dix A), and; (b) ,trithin the broader constraints of the DPS operational 
requirements for the entire county. 

Evaluation of parts (a) and (b) mentioned above is influenced by 
geographic and topographic characteristics of King County. Because of 
these influences, it is appropriate to briefly discuss the physical charac
teristics of the county, and the DPS communications system characteristics. 

Klng County is approximately two thousand square miles in size. 
It is fairly heavily populated in the western portion of the county and be
comes relatively sparsely populat~d a.s the county extends east of the Seattle 
metropolitan area. 

Vashon Island is also located in King County. Although five DPS 
officers are assigned to Vashon Island, no further mention will be made 
of this portion of the county. ThIs is because the officers on this island 
cannot readily respond to most DPS assignmen'';; on the mainland. 

TIle county has a number of mountainous areas that are rather 
heavy ip foliage; this tends to reduce the operating range of radio eqUipment 
operating in the UHF rangc. The mountainous nature of the area both helps 
and hinders radio communications - - particularly in the UHF frequency 
region that the DPS radio system is being developed in. 

The UHF system design and features are adequately delineated in 
the reports titled: "An Introduction to the King County Department of Pub
lic Safety Radio System, " prepared by Pacific Western Engineering Corpora
tion (Appendix B), and "Communications Master Plan -- King County De
partment of Public Safety, " prepared by Frank L. Porter, Jr., Communica
tions Engineer (Appendix C). Both reports will often be referred to, but 
not repeated here. 

Page 6 of Porter's DPS Communications Master Plan (Comm-Plan) 
lists the channels and frequencies that are being, or will be~ used in the 
DPS system. Only the channels designated as County, East, Data, North, 
Southwest, Southeast, and Tac-l will be discussed in the remainder of 
this report. All other channels are not capable of being operated, in con
junction with the above channels, with the type of portable radio equipment 
under dis(..'Ussion. 

. . 
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Page 15 of Porter.'s Comm-Plan-shows how King County is divided 
into three preC'i/,:.::ts: North, Southeast, and Southwest. Each precinct 
has an operational communications system that is normally controlled 
through Ol1e of three dispatch consoles installed at the DPS communications 
center located at DPS' headquarters facilities. 

In addition to the three operational systems mentioned above, an 
East radio system has been established for commuuications with DPS units 
operating in the Skykomish area - - at the East side oE the North precinct. 

The Tac-l and County radio channels are to be capable of use 
throughout the county. Use of these channels - - particularly Tac -1 - - will 
be for special or localized cOnllfiunications needs. Use of these channels 
as intended will help keep communications on the primary operatio~al chan
nels from becoming disrupted when special communication needs arise. 

The purpose of the Data channel is to provide a direct channel to 
a data terminal operator for information retrieval purposes. l!se of this 
channel is restricted to data communications - - only voic~ now, voice and 
data later. 

It is the contention of DPS officials that all portable radio eqUipment 
must be capable of operating on a11 of [he seven two-frequency channels 
previously mentioned. The officials further contend that the portable radio 
equipment must be capable of transmitting on both of the frequencies asso
ciated with each channel; one frequ~ncy to be picked up at the fixed station 
receivers, located at mountaintop stations and oth(.~r locations, and the 
other frequency to be picked up directly by the DPS vehicle ~r portable radios 
being operated in the area, as well as fixed- station receivers. 

DPS officials justify this type of operation by riUng several different 
types of instances that demonstrate why officers need to have all channel, 
16-frequency transmit capability; mobile radio and portable radio. 

Among the reasons cited by DPS officials are: 

(1) Units of the same precinct providing "back-up" to an 
officer out of his unit on an aSSignment. 

DPS states that it is common for their units to begin to Ifdrift" 
over into the general area of an officer who has been given 
an assignment. This is particularly true when the assignment 
is of a type where the probability that the officer on assign
ment may need assistance is quite high. Family fights, brawls, 
etc. are generally of this type. 
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As a rule, the back-up unit starts "drifting" over to the 
general area when he hears the radio dispatcher make the 
assignment. If he is in the general area, the back-up unit 
can probably communicate directly with the officer who is 
out of his unit, but is carrying a portable radio. In this in
stance, the ability to transmit from the portable radio on 
both precinct frequencies appears to be a valid requirement. 

However, DPS personnel did not cite specific instances or 
numbers of times that an officer has been injured, or worse, 
because he did not have this communications capability. Nor 
did the DPS personnel provide information on how often the 
actual need to directly communicate from a portable to a 
back-up unit radio occurs. 

(2) Officers on assignment may be able to obtain back-up 
assistance from units in nearby precincts. 

DPS officials indicate that an officer on an assignment will be 
able to obtain back-up assistance from officers working in 
adjacent precincts, when both officers are close to the pre
cinct boundary. 

It was explained that an officer working in an adjacent pre
cinct will drift over towards the nearby area where an officer 
from the adjacent precinct has been aSSigned. In this manner ~ 
the officer on aSSignment is afforded back-up protection when 
units from his own precinct are not in the vicinity • 

Presumably, the officer on assignment can switch his por
table radio to operate on the adjacent precinct chatmel. 
Communications can then be achieved directly between the 
assignment and back-up officers. 

Unexplained, however, is how the unit operating in ttle pre
cinct adjacent to the assigned officer's area becomes aware' 
that back-up assistance may be required. 111is type of aware
ness was possible when everyone operated on the same radio 
channel. With the precincts operating on separate radio chan
nels, the "party line" type of operation, where everyone knows 
what is happening, is no longer possible. 

When questioned about how often the inter-precinct type of 
back-up occurred, no one could provide an estimate or any 
data that would enable an estimate to be derived. 

~------------------------~----
" 
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Also to be considered is th~ probability that a unit, operating 
in a precinct adjacent to the assignment area, would be within 
direct radio range of the limited transmit power of the por
table radio. The limited range of the portable radio equipment 
would seem to preclude this type of communication - - even if 
the portable radio had the adjacent precinct frequencies in
stalled. 

(3) Officer Training for using the radio system will be 
greatly simplified. Portable radioS" having control 
features similar to those of the vehicle radios will 
help the officer remember the equipments operational 
features and capabilities. 

Portable radio equipment having similar operational capabilities 
as the vehicle radios will probably enhance the officer's ability 
to remember how to use the radio. This can be extremely 
important in times of urgency or emergency when the officer 
must act swiftly. 

The degree of proficiency in the use of the portable radio would 
be a function of how often either radio - - the vehicle radio or 
the portable - - is used in the various modes. Intuitively, the 
radios will not normally be u.sed in all of the many operating 
modes available. If this is true, the training advantage gained 
from uniformity might be more illusory than actual. 

DPS's inability to demonstrate how often the officer would prob
ably use the portable radio equipment, in the various modes 
available, makes it difficult to properly evaluate this statement. 

(4) With the 16-frequency transmit capability, the portable 
radios can be used at any location in the county. This 
will allow DPS to maintain a smaller number of spare 
portables. 

The portable radios, equipped as described, could be used 
from any location in the county. DPS personnel did not supply 
any information indicating their policy regarding the ratio of 
spares to operating radio eqUipment they intend to maintain. 

The total number of spare radios required would probably be 
about the same even if the portable radios had less than the 
16-frequency transmit capability. This is because the por
table radios will be checked -out from the preCinct office at 
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the beginning of an officer'.s shift, and checked back in at the 
precinct office at the end of his shift. Presumably, spare 
portable radios would be maintained at the precinct office 
to replace malfunctioning equipment. It is hard to see where 
the total number of spare radios maintained at the precinct 
office would chanbre much if 16-frequency transmit capability 
was available. 

(5) Manpower versatility will be enhanced because the 
officer can move from precinct to precinct without 
having to exchange portable radios. 

As stated, the manpower versatility will be enhanced because 
the portable radio equipment can be used in all precincts. 
DPS representatives failed to give any information on "how 
often the shifting of manpower, from one precinct to another, 
is likely to occur. 

If officers are reassigned to other precincts quite'regularly, 
this feature will be quite advantageous. On the other hand, 
if reassignment of the officers to other precincts is only done 
quite rarely, the advantage of having the 16-frequency trans
mit capability for this purpose will be relatively non-existent. 

As explained by DPS representatives, the portable radios will 
be assigned to precincts. Equipment accountability will 
probably require that the portable radios be turned in at the 
precinct office where they were checked out. If this is so, the 
manpower versatility will probably not be affected too greatly 
if portable radios having less than 16-frequency transmit 
capability is used. The equipment accountability aspect was 
not discussed with DPS persomlel, so this assumption is not 
verified. 

DPS representatives could not provide any data that would give 
an indication on how often the movement of officers from one 
precinct to another takes place. This makes assessment of 
the manpower versatility feature extremely difficult. Proper 
assessment of this feature would require the development of 
data to give an indication of how often the shifting of manpower 
occurs. 

In terms of manpower versatility, it is somewhat doubtful 
that more than a few officers will ever need to use their por
table radios in the East radio system. Equipping all portable 
radios to be able to operate in the East radio system seems 
to be somewhat of an over-design. 
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Other suggestions were made, to justify the 16-frequency transmit 
portable radio, but the above mentioned points were the ones most often 
stressed. Unfortunately, DPS does not have information collected that sup
ports the points mentioned above. 

Quite often the statement was made, "The low transmit power out
put of the portable radios will prevent the officer from transmitting through 
a repeater station to the communications center. When this occurs, the 
patrol units only communication capability is to anoth~r patrol unit cruising 
in the area." This quite probably is valid in the western part of the county 
with the higher population and patrol densities, but appears to be less valid 
for those portions of the county that are somewhat sparsely populated, thus 
spars.ely patrolled • 
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SECJ'ION III. ANALYSIS OF 'THE PROBLEM 

In analyzing the DPS rcquest for the l6-frequency transmit capability 
in their portahle r3dios, considcrable emphasis is placed UDon the fact that 
the county currently has seven 2-frequcncy UHF channels. This, DPS con"' 
tends, means that a total of 14-frequency transmit capnhility is currently 
needed for the portable radio equipment. Expansion capability will then be 
available for one additional channel to be added at a later time. The seven 
channels have been identified in Sections I and II. In -tius section, each chan
nel will be looked at with an attempt to determine the probability of need 
for the two-frequency transmit capability, and whether or not the channel 
should be installed in all portable radios. 

Data Channel 

This channel is designed to provide radio coverage in the western 
third of King County. The channel is used by DPS units to make data checks 
(i. e., vehicle registration, wanted persons, etc.) directly with an operator 
located in the DPS communications center data room. Communications on 
this channel is direct to the data terminal operator, thus bypassing the pre
cinct dispatcher. 

Because this channel is for the purpose of seeking and receiving 
data - - voice now, voice and digital later - - there is no apparent need for 
car-to-car, portable-to-portable, or portable-to-car communications on 
this channel. Only one-frequency transmit capability appears to be required 
for operation 011 this channel • 

East Radio Channel 

Use of the East radio channel is restricted to the Skykomish
Stevens Pass area of King County. DPS personnel indicate that, for the 
most part, no officers are on duty in this area • 

Until recently, an officer would go into this area once a twice a 
week. Now, however, the incidence of patrol in this area has been increased; 
an officer now generally patrols this area on a daily basis. At times, more 
than one officer may routinely patrol the area at the same time. 

DPS personnel indicated that portable-to-portable and portable:"to
vehicle communications are required in the East radio system when officers 
are coordinating efforts to apprehend loggers illegally cutting timber. 
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At times, when the area is open to skiing, additional officers may 
routinely work in the area. The ability to communicate with each other by 
portable radio is desired. However, officer-to-officer communications 
through the portable or vehicle radios can generally be conducted through 
the repeater station for this type of communications. 

The limited incidence of patrol in this area makes it somewhat 
dubious that all 40 of the portable radios being purchased in the LJPO grants 
must be equipped with this channel. Further, it is even questionable that 
all units operating in the North precinct must be equipped with portable 
radio eqUipment that is capable of operating on tIns channel. 

Officers assigned to patrol in the East channel area could pick up 
portable eqUipment, capable of operating in the East system, prior to 
driving into the area on routine patrol duty. 

Tac-l 

This radio system is designed to provide radio coverage to most 
parts of King County. The channel is to be used mainly for tactical situa
tions, i. e., responding to robbery alarms, crowd control situations, and 
similar events where communications between officers using portable and 
vehi.cle radio equipment is required, and where a dedicated (non-precinct) 
channel is desired. 

It is probable that, outside of the precinct channels, tWs channel 
will be used more than any other channel, for operational purposes. There 
is a valid need for this channel to appear in both modes (transmit-direct 
and transmit-through-repeater) in all of the portable radio equipment. Out
side of operations on the precinct channel, operations on the Tac-l chan
nel will probably occur more often than on any other channel. 

Southwest System 

The Southwest system is the primary operating system for that 
precinct. The requirement for portable radios with two-frequency trans
mit capability on tIns channel is a valid requirement. 

The requirement to have the Southeast precinct and the North precinct 
radio chalmels available on portable radios operating on the Southwest precinct 
is somewhat questionable. Particularly, the validity of requiring North pre
cinct channels in portable radio eqUipment operating in the Southwest pre
cinct is questionable. The precinct map, shown on page 15 of Porter IS 

Comm-Plan, indicates that there are no common boundaries between the 

J 
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Southwest and the North precincts - - th~ City of Seattle i.s physically located 
between the two precincts. 

Southeast Precinct . 

The availability of two-channel transmit capability in the South
east precinct appears to be a valid requir~ment. It is questionable that 
portable radio equipment operating in this precinct must be capable of 
operating on the Southwest and North precinct (two-frequency transmit) 
channels. Inter-precinct communications can be handled on the County 
common or Tac-i chmmels. 

North Precinct 

The two-frequency transmit capability is a valid requirement for 
portable radios operating in the North precinct. It is questionable that 
portable radios operating in the North precinct must also be capable of 
operating (two-frequency transmit) on the Southeast precinct. Even more 
questionable is the requirement that radio equipment operating in the 
North precinct also be capable of operating OIl the South precinct channels; 
this is because of the lack of a common boundary. 

County Radio Channel 

As described in Porter's Comm-Plan, the County common l:adio 
system is designed to provide radio coverage to the majority 01 King COlmty. 
The channel is to be llsed mainly by detective units as well as other units 
that operate on a county-wide basis. It is also supposed to be used as a 
back-up or secondary channel for the three precinct operational channels. 
It appears that all portable radio equipment Ahould be cLiPable of operating 
on the County radio system on a two-frequency basi.s. 
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SECTION IV. CONCLUSIONS 

In reviewing the DPS communications system plan, the consultant 
found it to be innovative and designed to meet existing as well as future DPS 
needs. In the consultant's opinion, however, the plan does not appear to 
support the need for portable radios capable of transmitting on sixteen fre
quencies. Subsequent discussions with DPS officials and representatives 
did not convince him that the 16- frequency transmit capability was required 
in the portable radio equipment. 

When reviewing the portable radio channel requirements within 
the narrowly defined requirements of L]PO grant request no. 75-C-Oi44, 
the 16-frequency transmit requirement is not valid. 

The grant application describes the area of operation to be four 
patrol districts in the shoreline area of unincorporated King County. More 
specifically, the project area is described as Adam-i, Adam-2, Adam-3, 
Adam-4, of precinct 2 - - the North precinct. 

The project area is quite well-defined. The use of the portable 
radios in other parts of the county -- Eastern portion of the North pre
cinct, Southeast precinct, or Southwest precinct - - are not within the scope 
of the grant application. However, the use of the County, Tac-i, and Data 
channels are within the geographic scope of the project. Two transmit fre
quencies are required for operation on the North precinct, County, and 
Tac-l channels. A single-frequency transmit channel is required for opera
tion in the Data radio system. 

A total of seven transmit frequencies are required for portable 
radio operation consistent with the grant request. This can be accommo
dated with a portable radio that has an eight frequency and eight frequency 
transmit capability. 

DPS officials point out that the life of the radio equipment will ex
tend well past the life of the on-gOing project. The radio eqUipment will 
then be used in all parts of the county - - thus justifying the requirement 
for 16-frequency transmit capability. 

DPS officials also point out that only 20 of the 40 radios are to be 
purchased in the Pat:rol Manpower Utilization Grant. They state that the 
remaining 20 radios do not have the same operational (geographical) con
straints as the first 20 radios do. Thus, they state, the second 20 radios 
are well justified to be of the l6-frequency transmit type. 

There is some ment to the DPS argument if it is determined that 
16-frequency transmit capability is required on the portable radio equip-

of 
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ment not purchased in the Patrol Manpower Utilization Grant. 

DPS officials also state that, in their opinion, they are being forced 
to purchase obsolete radio equipment if they must accept portable radio 
equipment that h-::3 less than the 16-frequency transmit capability. The 
obsolescence they describe will be one of an operational nature rather than 
of a technical nature. 

Obsolescence, of the type described by the ~PS officials, js a sub
jective matter based upon their belief of what they should have. Their 
belief on what they should have is based upon their knmvledge of what type 
of communications equipment is presently available. Unfortunately, this 
type of equipment is only available from a single radio equipment manu
facturer - - Motorola C & E. 

There is little doubt that communications through-the-repeater 
and direct, is a desirable feature of any portable radio equipment purchased. 
An officer who is out of his vehicle, and requires help, is most,likely to 
get the necessary assistance from another unit operating in the same pre
cinct. 

An officer assigned to an incident that would normally require a 
back-up will generally get that back-up from another unit working in the 
same precinct, who overhears the dispatcher make the assignment. The 
direct communications mode on the portable radio equipment is a valid 
requirement in this case. 

Most of the incidences cited by DPS officials for the direct officer
to-officer, portable/portable or portable/vehicle communications require
ments are of the type that can be accommodated on the precinct or on the 
Tac-l channels. 

DPS officials cite the need for all portable radios to have the 
capability of talking, through-the-repeater and direct, to another portable 
or vehicle radio on all precinct channels. They cite instanc.es where a 
unit from one precinct can ease over into another precinct to back-up a 
unit that is on an assignment. 

As previously discussed, what the DPS officials don It explain, is 
how the unit in one precinct knows when another unit in another precinct 
needs the back-up assistance. Presumably, in rare instances, the pre
cinct radio dispatcher will assign a unit to go into an adjoining precinct 
to provide necessary assistance. 

DPS officials were not able to provide any data on how often inter
precinct operations, of the type described are required. Intuitively, it is 
true that operations of this type can be beneficial, but no actual supporting 
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data was available to indicate how often ,events of this type are likely to 
happen. Consequently, the consultant is of the opinion that, although de
sirable, it is not necessary to have all precinct channels available on the 
portable radios. 

The single largest appeal that would justify buying portable radio 
eqUipment with a 16-frequency transmit capability is that of uniformity. 
The officer would have a better knowledge of what channel to switch to 
in order to operate in any area of the county. Operation of all of the por
table radio eqUipment would be the same as well as being quite similar 
to the operation of the mobile radio equipment installed in the DPS ve
hicles. 

The logic of this appeal is well based. There is much to support 
this approach. However, the probability of the radios being operated (in 
the direct mode) on other than a few channels (Precinct, Ta c -1, County 
common) appears to be relatively.small. Because of this, there is not 
enough apparent benefit from the approach to justify the sole source pro
curement. 

Another argument in favor of uniformity is the fact that DPS can 
maintain a minimum number of spare portable radios if all of their radios 
are capable of operation anywhere in the county. With the 16-frequency 
transmit capability, it will be possible to assign the portable radio equip
ment to any part of the county vvithout having to worry about what chalUlCl 
the radios can operate on. This feature would presumably allow DPS to 
keep all of their officers supplied with portable radio equipment with a 
minimum number of spare radios. 

From a logistics point of view, this argument has merit. How
ever, the county does not have an adequate "down-time" or maintenance 
history, for this type of equipment, to justify a decision on this basis. 
The argument for uniformity, for this reason, does not justify the sole 
source procurement. 

A review' of criminal investigation division portable radio require
ments show that they often have a need to communicate with regularly 
assigned precinct officers. The CrD officers' portable radio requirements 
differ considerably from the somewhat orthodox requirements of the rest 
of the department. Other radio channels are generally used for the CID 
surveillance work. This means that different operating channels are re
quired for the CID officers. 

Each of the radio center dispatch consoles - - three precinct con
soles and one master console .- has patching capabilities which permits 
officers operating on one radio channel to be patched through to communicate 
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with officers operating on other channels. This patching capability can 
enable the CID officers to communicate with precinct officers when it is 
necessary to do so. In addition, if direct communications is necessary 
for specific instances, the CID and precinct officers can use the Tac-l or 
County common channel. 

In conclusion, the consultant is of the opinion that DPS can ade
quately meet their portable radio needs with an 8-channel transmit portable 
radio that has wide-spaced transmit capability. EquiQment with 16 chan
nel transmit capability is certainly more desirable, but that is not suffi
cient justification for the sole source procurement. 

DPS officials cited many instances that the 16-frequency transmit 
equipment would be required to protect life or dramatically increa~e effec
tiveness. However, the instances they cited were intuitive and not sub
stantiated with back-up information. 

In justifying a sole source pJ:ocurement of 16 channel t;-ansmit 
equipment, more than intuition is required. It is necessary to note the 
probability that certain events will 11l1ppen, i. e., how often must an officer 
move from one precinct into an adjoining precinct to provide back-up ser
vice; how often must an officer go into an adjacent precinct on other police 
business, and if so, could he equally as well operate on the County com
mon channel. Even then, it is necessary to know how many of those times 
that the officer would have to use his portable radi.o equipment for communi
cations in lieu of using his standard mobile radio. At the present time, 
DPS officials cannot provide this information or other similarly required 
documentation • 

The consultant does not believe that a portable radio capable of 
6 channel operation will meet the DPS requirements. He does, however, 
believe that the majority of the DPS requirements can be met with an 8-
chalmel radio that has a transmitter capable of transmitting on frequencies 
that are separated by at h~ast 5 MHz. 

, 
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SECTION V. RECOMMENDATIONS 

The consultant recommends that the King County Department of 
Public Safety be authorized to purchase portable radio equipment capable 
of operating on eight separate channels. He further recommends that 
they be authorized to purchase the eight channel portable radio equipment 
of the type that is capable of transmitting on UHF frequencies that can be 
separated by a minimum of 5 MHz. 
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, The purpose of this 9ran ,~pplica tion is to test th, feasibili ty of 
- (,4 programming nonconunittcd patrol time into more prcduc:tive \H:;es than 

traditional preventive pntrol nctivity. Preventive patrol has 
historically becn an operating principle of this and other police' 
~gencics; however, its value in reducing crime and apprehending 
criminals is not supported by recen t a,nalytical e;-:perililcn ts. To 

, ~mprove management understanding of patrol time,usage and activity, 
I, .. _his project proposes to study the allocation of patrol time to 

! -various activities in a select area of unincorporated King Covnty. 
Past estimates have suggestea that as much as 50% of the Department IS 

patrol time is nonconmitted and thus potentially available for alter
- nate, possibly more productive, uses. 

An integral part of grant activity is the performance of time usage 
analyses to discern the relationship of cOITunitted to nonccmmitted 
patrol time. The purpose is to accurately refledt the potential for 
absorbing alternate patrol strategies into patrol unit work schedules. 
Also included are periodic analyses of the crime situation in the 
target area. The purpose is to appropriately assign patrol strategies 
which adctress particular crime problems and to establish realistic 
performance objeotives for each strategy. 

To properly implement alternative patrol strategies (~rime scene 
investigation and follo~~p case wo~k, public education and saturation 

18 

or strat~gic patrol) will require the purchase of portable radio units 
and various dictation equipment plus the ccntracting of 1imited clerical 

, , 

••• continued on Page 2(a) attached ... 

10 R£G I QUAL PLMHlI NG cor1!',EIITS, , , • Th~s shall certlfy that the proJect has 
the approval of the King County Executive and King County Council. 
"hreo changes, t',.;o major- and or:e r.iinor, htlve been IllLde since the 
.&.nitial preparation of the pt"oject plan and since the subr'ission of 
a budget amendment to the Sta te LJPO in Novcmber of 197·1. The firs t 
relates to the "pa trol manpmver s tuc1y II described on Page I I -14 9 of 
the 1975 King County Lm'l and Justice Plan. The Department has 
decided that the crime prioritization aspects of the study address 
certain patrol poli cy i SStl2S \V'h i.ch cou lc1 bE."' ~nore appropr ia te ly eXi1ITi

ined after completion of the patrol time expenditure analyses defined 
in this grant and certain sections of the study. We concur with the 
Department's decision to structure the project study in this manner. 

• 

••• continued on Page 2(a) attached ... 

tlAI~E AND ADORESS OF AGEIlCY AHD STArr 
REPRESENTATIVE 

Hichael H. Nilkins 
Law,and Justice Coordinator 
E-340 King County courthouse 
Seattle, WA 98104 
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support. The target area consists of four patrol districts in the 
Shoreline area of unincorporated ~ing County with a patrol force 
consisting of appr~}d,mntely 25 officers. 

i Any ,efficiencies re31ized in the usc of the target area I s patrol 
force ought to reflect an increasingly effecti~e police service, 
both in terms of crime red·~lction and criminal ar;>r;>rehAnsion. If this 
study sufficiently demonstrates that non~cmmicted patrol time can be 
rationally programmed for <llternate uses, a significant re,1efinition 
of Departmental patrol concepts would be clearly mandated. 

10. Regional Planning ConL~ents (continued) 

The second concerns the project's objectives and evaluation design 
as outlined on Page II-lS6 ~nd pages 11-158 through 163 of the King 
County Plan respectively. Because of the ongoing nature of the crime 
problem analyses elenent of the project, effectiveness &nd perfOrDanCQ 
objectives will be set f0110'.·.'ir.g the comtJ1etion of +::he initial analysis 
'(note element '13, Section D of the upplication) and rnodified accord
ing to future 2.naJ.yses and the patrol strate9ies used to address 
various criIne problems. ;'.s stated in the plan, the o~'iginal project 
evaluation Vias tentatively prepClrcd in n.nticipation of changing 
project implementation conditions. The final eval~ntion methodology 
designed for the project stu::1y }:ealistically models the methods to 
be used in the collection anj evaluCltion of project data. We agree 
,,11th thr; project director's conclusion that as study acth'ities 
matu~e, the proposed evaluation model will assume major significance 
to S\>lOrn personnel in the t:.arget area. 

A minor clwnge ill the grant budget as ul!1Gnded fro1".\ t.he original 
pr.oject plan should be noted. Due to price increases in t.he cost of 
portable radio units, any budgeted expenditures fer crime-scene kits 
or for trainin? purposes have been deleted. The Depart:nen t \.;i 11 
assume responsib3,li ty fer training S'.·iorn person:1el in ,the target 
area and fer providing any necessary crime-scene equipment. 

The ex.pendi ture of LEAl\. funds \'lill have occurred ~'li thin the l2-tnonth 
contract period: however, it should be noted that the project is 
deaigned for an 18-month pp=icd. 

This office is highly supportive of the grant project and agrea; that 
increased experimentation is needed in regard to present patrol 
practices • 

• 
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A~ .. 15 undentood IInd'ilgreed by the appt !cant that: (I) any allocation or grant made tiS il result of this application shutt be subject to a 
Grant I\wJrd Contrilct; (2) funds allocated arc to be expended only In 
accordance wIth the applIcant's {lpprovcd plan and budget; () clppro-

B. 

.prlDte records and accounts wi n be lrkJintained and available for state 
and federal examination and audit; (4) funds 'awarded pursuant to this 
application wi II be tlsed to surplcf1'Y.!nt.. and not sUl)Ol<lnt locnl or state 
funds othen-lise available for lal'l enforcc:llent programs (antI, to the 

. extent prac.tlcal, vii 11 be usud to increase such funds); and, (5) appli
cant wIll cornply with <l.ll applicable provisions of the Omnibus Crioo 
Control Dnd Safe Streets Act, as amended, the rules and regulatio'1s of 
the law Enforcement Assistance Administration of the United States 
Department of Justice and the law and Justice Planning Office of the 
Washington Office of Community OeveloplT'cnt and the Law and Justice 
Planning Office FIscal H.3nual. Appl icant ackno'(Jledges having received 
a copy of the Law and,Justice Planning Office Financial Guidelines. 

lhe appllc'ant ."lill cOf1'ply ... lith and will insure comp,liance 'wlth Title VI 
of tIm Civil Rights I\ct of 196~ and nil rcquirerN!nts imtlosed by or pur
suant to regulations of the Department of Justice (28 C.F.R. PJrt ~2) 
Issued pursuant to th~t title, to the end that no p'.!rson shed I, on the 
groul1ds of r<1ce, COIOf, cfeed,. sex or national origin, be e;r,cludcd 
from participation in, be deprived of the b~nefits of, or be athano/isc 
subjected to discrimination under ~ny progra~ or activity for which the 
applicant receives financial assistance from or through the Law Enforce· 
ment ""ssistnncc i\dministrntlon or the State of \.!ashington LJ .. ·/ c'ld Justice 
Planning Office. 

I 

C. CERTI r i Cl\ll Ot~ or (QUAL WPLOnlErlT oPPOrnUlllTY PROGRAM. 

P. 

I' John D. Spe lIllian . - (person signing the appll-

cation) certify that the KinG County Deenr.tl1lf..nJ of Public Stlf.~tr 

(Irnplcrncntlng ngcncy) hos formulated an equal crr,ployment opportunity 
program In acconl.:H1ce \'11 th 28 e.F .R. 1~2.301, ct seq., subpart E, and that 

It Is on 'lie In the office of James H. Shaw 

(name), Wl16, Kinf..:...Counu:, COlu'thouse, Seattl~ (ilddress), 
98104 

Admin.istratorJ. Personnel and Tl'uiJ1inu;i.\'lJl.iQO (t1tle), 

for revle"'l or audit by offlclnls of the Offic.e of Community Development 
or the: lClH Enforcement Assistance Administration, DS required by relevant. 
lows and regu'~tions • 

HOti-SUPPLANT ItIG eERT IF I CAT IOI~. 

, . The undersigned h~reby certifies thnt the federal funds which ~re 
dlstribut-:!d under the grnnt wi" be used to ~~plcl1lent und not to 
!~..I!£!~~ funds otherwise 3vuilDb\~ for '.)\'1 cnforccl11'.!nt activitIes 
In this jurisdictIon. 

" , 
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The fo"owlng must be completed FOR tIOti-FEDERAL FUUD EXPEt~DITURES:~ 

" I ." •••• 

. . : ";. 

Jxpendlture Certification 
". 

(I) 

(2) 

(3) 
,It) 

Expenditures during Immediately preceding 
calend~r or fiscal year 
Average annual increase for previous 
2' 3 ~ 5 years 
(cIrcle number of years used) 
Tota1 of (t) and (2) 
Total budget for present ca1endar or 
fiscal year (must be at 1east equal to 
the total on Line a(3) 

, 
, . 

$ 19, 1 7 8 z 0 ~ 9) (1) 

$1 r 9 90 , 8 8 2' (i) 

$21,168,918. '(3) 

~Z,063,857 14) 

,. Where the certIfication in paragraph 2 cannot be given and there 
Is a reduced or unchanged investment In law enforcement. explain 
why the reduced or unchanged commitment ~~uld have .been necessi
taled even If federal financIal support under iitle , had not been 
made available. 

E~ OFFICIAL AUTHORIZED TO SIGH; 
I 

NAKE. TITLE AND ADDRESS 
. . 

",", 

~ ..... " 

, . 
, 

• 

I 

• 

..... .., .... 

. .. 

• General Revenue Sharing funds are charaeterlzcd as non-federal funds for 
purposes of calculation to assure tomp'Ianee with the non·supplanting pro· 
.ls1005 of the Crln~ Control Act. 
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BUDGET CATEGORY 

(AI 

(8' 

(e) 

(0' 

(E) 

(F) 

. . 

• • 

, ' 

. : 

" 

PERSO'HlEL 
COHPEtlSATIOH 

COUSULTAHTS 

TRAVEL 

EQUIPHEtlT 

SUPPLIES J\UO 
OPERATlhG Exr 

COt~STRUtT 1011 

TOTALS 

\ 

I 
I 
I 
I 

I 
i 

• 

APPROPRtAJED 51,ArE 
FU'4DS 

918 
• 

2,l10 

/ 
",15 

0/)'.1" .-. j ..J " ,;;: ,043" 

. . 

, . , 

'. 

BUY-W 

919 

2,112 

' t! I ...,. 

·16 

" 
3.041 

. . ' ... 
, :' 

• 

" ... l, 

TOTAL 
MATCH GRAUT REQUEST 

1,837 16,525 

4,222 38,006 

31 279-' 

. 

6,090 54,810 . 

" 

. ., 

, 
, , 

' . 

. , 
.... 

. . 
, , 

22 

TOTAL 1 
18,362 

1 
, , 

1 

i 

42,228 I 
I 

310 I 
. I 

1 

J 60,900 --
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-- -- 8. BUDGET DETAILS " 

CATECORY (A) 'PERSO"~EL COHPE~SATIOH 
~ 

APPRO'" 
ANtlUAL PRIATED STATE GRAUT 

EMPLOYEES (LIST EA~H PO'StTION) SALARY FUUOS OUV- tu REQUEST 

Clerical Services 918 919 16,525 

.. 

, .. 
. 

~ --. 

~ 

,......" 

.. - • -
EMPLOYEE BEUEFITS. FICA, ETC, -
TOT~L PERSOrHlEL COHPEUSATIOU IX 918 919 16,525 

JUSTifiCATION AND EXPLANATIOU: 
• The personnel com~ensation identified above reflects the amount of typing support 

necessary to effectively test 3lternate uses of patrol time. Because of the 
anticipated increase in the amount of case and miscellaneous report \olt'iting ~,'hich 
patrol officers in the target area will generate- by assuming other police-related 
responsibilities (follow-up case work; increased crime scene investigation); some 
provisions for relievin; patrolmen from excess clerical work (and, in the process, 
possibly creating addition31 non-committed patrol time) are necessary • 

• CUrrent estimates indicate that typing is required in three staggered, three-to-
four bour pcriocls a day or approximately 80 hours per t ... eek. Since it: is more 
economical to budget \'he cost of typing services on an hourly hasis! rather than 
budget tIle cost of ful1-tim~ clerical pOSitions, two options are being explored 
by project staff. The first would hire a comp1 p mcnt of typists for part-time 
employment. The second \loutd contract with 3 private sccretllrial firm fur needed 
services. The State LJPO will be no~ified of the option selected. 

The budge~ is calculated at $4.17 per hour, with 5.85% of the total included as 
OASI. .~ . 
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,8~BUOGET DETAILS 

CATECiORY (9) Cb~ISULTA:HS 

CONSULTMHS 
OR TYPE) 

(LI ST BY I NO I,V I DUAL 

Not Applicab1e . I . 

. . 

. 

. . 

. 

_. •. v- _ ••• _ ••. ___ _ 

, 

RATE 
PER 
DAY 

. . 
APPRO-
PRIATED 
FUNDS 

-, 

STATE 
BU'(- HI 

TOTAL Cm~SULTMITS ·IX 
JUSTIFICATI01~ MID EXPLArIATlOH: 

00-

) 

. . 

(58) 

- ~ ,-~ 

• 

.24 

. 
GRAIIT TOTAL 
REQUEST COST 

-

-

-

I ---

.. 

I 
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B. BUDGET DETAILS 

CATECORY (C) TRAVEL AND SUBSISTEnCE· 

,TRAVEL (I TEIIllE :I HMISPOfnl\T I 0:1 MID 
SUBSISTEtlCE BY I1f\JOfl TRIPS., OR TYPES 
OF TRAVEL) . 

Nt:!; AppHcable 
-~ ..... 

.c'. ":'. ~:' 
.~-

~ "';. ;:' 

l'::--~ . ~. 
.. 

, 

r-.. --

j -
TOTAL TRAVEL 

JUSTIFICATION MID EXPLMIATIOtl: 

N.A. 

(sc) 

25' 

.' 

APPRO~ 

PRIATEO STATE GRAllT TOTAL 
FUflOS BUY-III REqUEST COST 

-
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-

-
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12. DUDGET (CuUrIHUED) 

8. BUDGET DETAilS 
• 

~'-I 'I 
\. .. 

~. - .,. 
CATEGORY (0) £'QU I PHEtiT . l 

APPRO~ I 

EQUIPHEUT (ITEMIZE AUY HAt10R PURCHASE PRIATEO STATE GRMJr TOTAL I 
OR LEASE) FUNDS BUY -Hi REQUEST COST I 

-Dictation Equ~pment 132 133 2,388 2,653 , . 
Telephone Equipment 12 13 225 250 i 

; 

Electric Typewriter 26 26 473 525 i , 

Portable Radio Units .1, 9~0 . ~, 940 " 34,920 38,800 
0, 

! 
. , 

I . , ! 

i . 
, 
I 

" , 

. 
TOTAL EQ.U I PHF.~'T 2,110 2,112 38,006 42,228 

JUST I F I CAT I au ArlO EXPLANATI m~: 
Tb.!! jLtstification for the first three items is defined in the comments contained on pa8e Sa. 
Tb~ dollars budgeted are best estimates based on current market prices. 

The dictation equipment is best explained in two parts. The first, a cassette dictation 
recorder, coupled to a telephone line, will be used~to record incoming case report 
irllformation of patrol officers operating in the tarset area. The second, a transcribing 
s.t:ation, ,,:UI be used for the purpose of "playing-back" recorded dictation for typing • 

• Bc.th the telephone liua and the linking device to the dictation recorder "'ill be leased •. , 
" An electric typetoft'iter ~vil1 also be purchased .for use by clerical staff in tr:lnscribing " 

;""---.. dictated reports. The experience of other police departments sUBges ts that to record 
Clase report information on a phone retorder system for tm nscription by a typist is the 

~··""r ,,-~----

it'DSt efficient method of eliminating time-consuming case report "rrit~ing. ) 
. 

The bulk~of the grant monies will be used to purcllase a sufficient complement of portable 
radios to outfit patrol officers of the project's target area. The need for thi5 

"" "~"'~- equipment is defined in both section 13 and D of application narrative. Briefly, if 
patrolclcn arc to effeccively perform police duties, an acceptable co~munication 
capability is of paramottnt concern to the management. tHthout the advantages of portable 

- radio units, patrol officers are tied to radio-equipped patrol vehicles which limits 
"..,.~ -"..,. ("~leXibility in terms of an>' alternate task assignment. If p:ltrolmen Here to lose cont'lct 

_ ....... Jith Radio while pcrfcl.'l'1ing police related d~tticg. the risk to personal safety 15 inctt'!;tscd 
as is response to emergency requests for service. D~t~ are un3cceptable, therefore the 

",,=, ,,--- purchase of portable radio units i.s clt'ndy mnndatorv. . 
The radio frequency of the portables will De compatil)le with the Department' s tle~: r3dio 
system. The budget; dotlars for this item are anticipated to be sufficient to purchase 

~ .,'.. approximately twenty unit.s, depending on th1sb,sults of the contract: bidding process. 
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12. BUDGET (COUTItWED) 

• 

8. BUDGET DETAILS 

CATEGORY (E) SUPPLIES AIIO OPERATIIIG EXPEUSES 

• APPRO-
SUPPLIES AND OPER~THIG EXPENSES PRIATEO STATE GRANT 
(ITEMIZE BY CATEGORY) FUNDS BUY-Itl REQUEST 

I I '··f 

Pay phone reimbursement -15 ' -16 . 279 

• 

.. 

, . 

TOTAL SUPPLIES AND OPERA1ItIG , . .:' I I .I 

EXPENSES ·'15 16 279 

JUSTIFICATlOil AriD EXPLANATlOI~: 

Dollars b!Jdgeted in this category will reimburse patrol officers of' the 
target area for expenses incurred in cas~s where a pay telephone is used 
to dictate report inform~tion • 

.. 

• 

': 

27 
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TOTAL \ 

COST 
, , 

310 -
I . 
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I 
I 

I . 
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310 ! 
\ 
I 

, 



".' ( 

" 

----... -.--
11. luoeET (COtn'NUED' 

8. BUOGET DETAILS 

, 

( '; .. ~ .. 
CATEGORY (F) COliS r'RUCT I OU 

I ' .' 

I I 

.-
i • • -

I ,-"".' 

• 

tONSTRUCTION EXPENSES (ITEH t,ZE 
BY CATEGORY) 

Not applicable 

., 

• . 

TOTAL SUPPLIES AND OPERATWG 
EXPENSES 

JU~TIFICATIOH AHD EXPLANATIOU: 

28 

. 
""iWPif0-
PRIATED STATE GRAUT TOTAL 
FUt'OS BUY- I U REQUEST COST 

" 

't , 

Construction expenses and costs of remodelIng (when In exc~ss of $5.000 for the project) 
must be Included In the appropriate budget categories and sum~rlzed on this page. 

I " 
, -," . 

. . 

(SF) 

" '.' 
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The uniformed patrol operation has the largest singln budget in the 
Ring County Department of Public Safety, rcpre~enting over 40~ of 
the total department'll budget in 1974 and 45% in 1975. Historically 
this expenditure kas been jdstified.on the assump~ion that the exist
ence of patrol~en on the streets serves three generally accepte4 
public purposes: (1) the provision of a crime'deterrence and criminal 
apprehension capability: (2) the provision of certain social ,and 
order-main~enance serv~cea traditionally delivered by the police~ 
~nd (3) the maintenance "of police officers in a reasonably small 
geoqraphical area to respond to emergency requests for service. 
Determining which or what combination of these purposes justifies 
any particular le· ... el of commitment to patrol requires an independent 
examination,of each in terms of patrol effectiveness and effici~ncy. 

Until the completion of the Kansas City "proactive-reactive" patrol 
deployment experiment, there was a glaring lack of analytical or 
experimental research whicfi measured the contribution of uniformed 
patrol to the reduction of crime and the arrest of criminal.s. Decisions 
concerning patrol manpo~er were not being sufficiently influenced by 
such factors ~s the i~pact of uniformed patrol upon crime or the 
point where additicns to patrol result in diminishing marginal returns, 

, but were instead dependent almost solely on the subjective opinions 
of police adtl'.inistriltcrs. The King County Department of public Safety 
currently plans the allocation of police ~anpower to uniformed patrol 
on the basis of input measures, i.e., !1umbe!'s of patrolmen on the 
street, amount of reported crime in a zpecific patrol district, 
geog~aphica], and population characteristics of the County, etc. This 
method of planning, while necessary, is inadequate unless combined 
with an analysis of the effect of these inputs on the ou~put measures 
(impact of patrol on crime rate,' on-scene app:rehensions, etc.) of " 
patrol effectiveness. 

. 
The best, analytical work to date on certain aspects of patrol cffect-' 

'iveness, the Kan~as City study. has not supported traditi~nal views 
~bout preventive patrol's crime deterrence and criminal apprehension 
capability. Until the total study is received, however, and analyzed 
by our Department as .. "ell as others, iV'e .... ·ill withhold final judgment 
on the 'merits of the study's conclusions. If the results of the . 
stud:r' have lleen derived from a logically consistent ·e:-:perimental 
r.esearch design (as \-:ould appear frem the surrunary report), there 
would be sufficient justification to reevaluate the concept of pre
ventive uniformed patrol in King County • 

• 
In the first quarter of 1974, the Department of Public Satety collect~d 
and analyzed response time data frcm October 1973 for the purpone of 
determining patrol manpower allocation and scheduling. After review
'ing the conc lusions ef t:he Kansas Ci ty study summary, these da ta ' . .,rere 
aj.so used, a long -.. ;i th infcrnla ticn 011 total patrol manhours ga thered 
from precinct resters, to estimate the amount of available preventive' 
patrol time for this. period. The Department \'las able to account for 
an average of approximately 47% of total available patrol time. This 
percentage includes ~ime spent responding to c~lls, travel to and 
from patrol districts, lunch, coffee breaks, and roll-c~ll. Case 
and. miscellaneous report ~~riting is not included,.nor are routine 

. . ., 
• . 

> I, 

--_ ... ...... ... . :,. . . --,I 

.' .' J 
I 



traffic violations or nny nonreported on-vie,., incldents. After 
. 30 . 

making an allowance for these factors, the upper limit for nonaccountable 
(potontial preventive patrol) time ,:ould be less than SJl and the 
lower limit for accountable patrol tirnn would be in excess of 47%_ 
Theattached graphs ident,if.y aocountable and nonaccountable patrol 
tim" as a percentage of total available pa trol ,time including the 

., '" numb~:.: of requests for service and the numbet of police uni ts avail·· 
, .. (::j' able. to respond to these reques ts. Since this ana lysi s ~'/as conducted 

, in the last quarter of 1973~ it is possible that with increasing 
requests for polic~ ser\'i CEl the amount of noncommi tted pa trol time 
now available has been reduced from these estimates. The conclusion 

I " 

• • '~' I -I. 

~ .. ~. 
I I 

remains, however, that a certain amount of time is bt::ing e:':pend'.:!d on 
preventive patrol when ,better uses of this time probably exist • 
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The mos~ appropriate proolem statement contained in the 1975 Washington 
State Plan for Law Erlforcem~nt and the Administration of Justice that 
would relat~ to the proposed project concerns Police Services Prcblem 
Statement I, "Current methods of dealing with specific crime problems 

. are ineffective." . 
'. ",,;; 

Wor the purpose of this particular project, however, ccrtaitl qualifi
_ cations to the sta tement ate required.. Police management in King 

I County has always sought ways of improving the uses of patrol per
sonnel. Implicit in these efforts is the notion that if better 

~_ ~ methods do exist then they should be tested and implemented, if proved 
successful. This does not imply, however, that existing uses of 
patrol personnel are totally ineffective and therefore unnecessary. 
As stated previously, policD officers are maintained in a small geo
graphic area in order to respond efficiently to emergency req~ests 
for police scrvice. If the Kansas City e~periment is uni7ersally 
applicable t.o all local police agencies, thus discounting the gener-

".-,--- - ally accepted value of pr.e'l"entive patrol, and if a patrolman's '.';ork 
schedule does net permit the assignment of added duties (as might be 
proven by the study), then perhaps the responsibility of gO'lern~ent 
to provide this dm~rgency police response capability iD the sale 

. reason· for operating uniformed patrol units. If this is the casu 
~ffectivenes~ ~ould be a measure of whether patrol officers arrive 

,.. _ at the scene of a police incident in sufficient tir~e to effect a 
change in the outcome of a situation requiring emergency police res
ponse. This, however, is beyonrl the scope of the proposed study. 

r· __ To be tested i~ not the effectiveness of patrol response to emergencies 
but rathc!'o the fousibility of translating patrol time fOr.'merly spent 
engaged in preventive patrol activitie~ into more productive police 

, . functions. Since no study exists on the effectiv~nC5s of patlol 
.~ .--- ',' respons(4 to cl!\crgencies in King Couni.:y, for our purposes the problem 

stCl.teNcnt ~lould be!';t rt'ad, "Gome n1ethods used by patrol are inE'ffcct
ivo in dealing \-lith specific crime probler,\s." ~'lhethcr better r.tethods 

, -- ...------

"~:f-c'\ 
:1 '.1 , ~, 

t;. ~ L 
, " 
" 

exist is prcbler.w.tica 1, un til the conclus ion of the proj ect s tu:ly. 

Under the ~'lashington State Pldn, this project falls into Program 
Area· SP-S, "Studies, l\cticn Research and Evaluation." 'i'1ith respect 
to Goal 3-a of this program area ("To apsist officials in making 
rational decisions based on emoirical information") elected officials 
and police administrators of King county have indicated a desire to 
test various methods of improving the utilization of uniform patrol 
personnel. In a per iod of incrensed cos ts to opera te local goverm:\en t 
and competing dem~nd3 for a limited amount of local resources, these 
officials are cornmi ttec1 to a search for better methods of providing 
local governmental ser~ices. (See attnched memorandum.) For th~se 
reasons, this study i~ but one of a series of projects being conrlucted 
in the Department of Public Safety to increase efficiency and im9rove 
the qu.ality of police scrvice beiIlg prc'lic1cd by King County. By 
.g~thering empirical data on the time expended by patrol officcrs on 
various police activities, police management of King County should 
be furnished with sufficient information on which to base decisions 
on the fe~sibility of increasing the assignment of responsibilities 
previously held by other units of the Departlnent. 

6(e) 
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1'be obj~ctive of t.his proj-act is consistent ~;ith Objective 4-E of 
Pro9r~m Area SP-S, "To evalu~te the effectiveness of existing criminal 
justice system and techniques in red1Jcing crime and recidi·lism." 

• 
By analyzing thB work programs of uniformed patrol pnrsonnel, ident~
fying areas in their work programs ~~ich might be used more productively 

( '. and by developing alternative programs of more ·uti 1i ty for the uniform 
\. patrolopercltion (such as increasing the investigation of crirne scenes, 

I 

I 
II, I 

II 

• 
I. 
I 
I 

• 
I' 
I' 

•• 

. assigning more responsibility for case investigation, creating more 
opportunity for unifo!"tn patrol activity in the area of cotn..onunity 
crime prevention) some impact is anticipated on the reduction of 
crime and the apprehension of criminals. This study proposes to 
measure that impact, provided that the work programs of uniformed 
patrolmen have the capacity to absorb added responsibilities. 

B. Crime/System Impact: 

Raw data collected and anal'\lZed as justification for the project 
sU9gests that something less than 53% of a typical patrolman's work 
schedule is being expended randomly patrolling for purpos€s of crime 
prevention or de~errence. What the data fails to indicate is the 
frequency, scope, and time of random patrol occurring during various 
shift periods when patrolmen are not responding to e~ergency requests 
for service. To eliminate these unknowns the project first proposes 
to examine! the~e factors and derive some conclusions on which alter
native "ma,npO'.'/er uti 1 i za tion \I s tra tegy migh t be most f~?- s ibly imple
monted. The current strategies under consideration inclu1e increased 
crime scene invQztigation, responsibility for case followup investi-
9ati(')n~, Cl,nd added duties in the area of communi ty cr imC' preven t ion. 
Upon completion of the time expenditure analysi~1 anticipated t.o 
occupy about three mOllths of project time, sone or all of the above 
1trategio~ are expected to congeal into specific program activities, 
developed by proj act staff and pl'oject al!ea sworn officers and 
implemented in the target area. Each of the prograr., strategies ·.-;il1 
have varying impacts on crime and the apprehension of criminals. 

The success or failure of the project may be reflected in changes 
in the crine and arrest rates for the project, in cot:U-nunity satis
faction with police s~rvicc provided, quality of offense reporting, 
and crime-s=ene inVestigation. Because of the difficulties in meas
uring these factors, project impact on crime and arrest rates \Oiill 
be the primary criteria for evaluation. As discussed later in the 
application, to suggest the degree of impact would be premature at 
this tim~ • 

Systems improvements g~nerated by the project are more easily defin
able. The patrol. force of the Ring County Departr.lent of P'.lblic Safety 
canriot be effectiVely utilized while tied to patrol vehicles. nn 
orficer loses contact ~.rith Cotn.'nunications once he l(~aves his radio
equipped vehicle, und, as a result, is not availahle to respond to 
'etails of a higher priority. Consequently, an officer leaves his 
ehicle only when necessary, which experience has shown to be quite 

frequently. While management is reluctant to irlstruct officers to 
eparate themselves from radio con~unications during patrol activities 
o perform police-related duties, management believes that Many times 
i.tuations require that this be done. The practice has many risks, 

l 
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however, including end~ngnrin9 the personal safety of the officer 
36 

and dimini~hing opportunities for quid;er rp.sponse to ~mergency calls. 
To eliminate these negative features about King County's patrol 
operation, this, a~ well as a proposed 1976 grant, will furnish a 
sufficient complement of portable raaios for equipping on-duty patrol 

, officers ,."i th .ldequate communications capabili ty • 

. ' c. StipportinCf Resources 

(1) Qualifications and facilities of applicant. King County, the 
applicant for this grant, is the largest county in terms of population 
in the State of Nashington. County government employs nearly 4,000 
persons in a wide variety of occupations and with a wide variety of 
skills. The County has facilities adequate to meet its needs and 
possesses considerable specialized equipment. King County govern
ment has served residents ~ithin its boundaries for well over 100 
years. 

(2) Staff and organi~Ation. 

(a) This project will operate in th~ Shoreline precinct of the 
Division of Patrol, which is a major division of the King County 
Deparbnent of Public Safety. Staff for the project are dispersed 
in divergent areas of County goverr.ment; all, ho'.~·e ... er, ha·· .... e special 
interest in the project and pa~ticular expertise to lend to its 
operation. 

~ergeant-Bich~rd, C. ~'~ilki~1 Proj ect Director, has set'ved se\'en 
years in the Department of Public Safety and has broad experience 
in [lcpartr.'.ental operations v,'i th duty as signmen 1.:5 in p:t trol, j ai 1, 
communications, and most recently Research and Development. Holder 
of a Haster' s DE!gree in Public Administra tion fr.om the univers.i ty 
of Washington, Sergeant Wilkie is exceptionally well-qualifipd to 
administer the day-to-day operation of project activities • 

pennis B. AEf>l€!gate, Budget. Analyst for the Department of Public 
Safety and a member of the King County ~aw and Justice Planning 
Off ice, ~'lill con tinuC2 t.o provide 5 ta f f suppor t to the proj ect 
director in a variety of key progran areas including conceptual 
design, data analysis, and evaluation of project results. Mr. Applegate 
has been employed two years in the King County Departm~nt of Budget 
and Program Planning and poss2sses a Master's Degree in Public 
Administra tion from t.he llniversi ty of Nashing ton. 

Mary Ann r'1cr.,;~uqhlin, Planner /1\na Iys t in the Research and Deve lop
ment Divisicnot the KIng County Departm~nt of Public Safety, will 
ptovide technical dssistance, as required, in project design, imple
mentation and evaluation. Ms. McLaughlin has been enployed t~o years 

,'in the Department and is a holder of at-laster's Degree in Business 
Administration from the University of \·lashington. 
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37 
°Cb) Lines of reporting authority for staff are bifurcated according ~ 

to Department. Sergeant Nilkie and ~\s. McI .. aughlii1 .... 1111 report to 
D. R. Actor, Chief, Bureau of Patrol and Enforcement, and H. W. Booth, 
Chief, Bureau of Staff Services res~ectively, who, in turol, report 

( '" to LawrenCE! G. Nald t, Sheriff-Dirce tor, King County Department of. 
\ . Public Safety. Mr. Applegate will report to M: H. Wilkins, 

. Coordinator, King County Lat." and Justice Planning Office, and 
w. P. Moyer, Manager, progtarn Budgets Division, King County Depart
ment of Budget and Progr.am Planning, who, in turn, report to 
John P. Lynch, Dire:!ctor, King County Depar+-..rnent of Budget and 
Program Planning. Doth Shel."iff ~1aldt and Hr. Lynch report to King 
County Executive, ,John D. Spellman. 

Ultilnate responsibil~ty for decisions about project conclusions rest 
with the E:-tecutive. 

(3) Cooperating and Participating Agencies. While this project 
most directl~l involves the Patrol Division of the Department of public 
Safety, other divisions within the Department will closely relate to 
project activ~ties, including Ccmmunications, Research and Develcp
ment, and Criminal Investigation. The Program Budgets Division of 
the King CO\wty Dcpar: . .'nent of Budget and prograr:1 Planning and the 
King County {.IS',., and Justice Planning Office · .... ill also be directly 
con6erned with project operations. The Washington state Law and 
Justice Planning Office is a cooperati~g agency • 

• 
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Project Operation - Phasing of Tasks/Objectives/Goals 
38 

(1) Tasks: 
\ 

-The following outlinr's projec't tasks and an expected time frame 
" 

for their operation~and completion: 

Month 
Tasks o 1 2 3 4 5 6 7 8 9 10 11 12 13 .14 15 16 17 18 

A. Gather time expen
diture data in 
target area 

B. Order portable 
radios & dictation 
equipment; contract 
for typing, services 

c. Analyze~ time 
expenditure data 

D. Crime research in 
target area; 
identification of 
specific crime 
problems t';) be 
addressed by 

E. 

. .! 

,. F. 

G. 

al ten'la ti ve 
patrol 
strat~gies 

program non-
,committed patrol 
time into the 
following strategies: 
1) Intensified crime 

scene investigation; 
2) Assignments of 

follow-up case 
work: 

3) Public education 
assignments: 

4) Saturation or 
strategic patrol 
duty • 

Collection and 
evaluation of 
project dat:.a. 

Write-up of 
evaluation report. 

, . 

, . 
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Four contiguous patrol districts in the Shoreline area (an unincor
poratej area of King County, located north of Seattle) have been 
selected to serve ,as the proje-:t' E: target area. l-fuile it is a 
fairly safe assumption, as indicated by the data presented in the 
"Rat.ionale" section of this applic.:ltion, that a' certain amount of 

. patrol time is being expen~ed on preventive patrol in the target 
area, the scope, frequency; and time of occurrence during various 
patrol shifts is unclear. In order for the assignment of additional 
~~lice responsibilities to easily dovetail into patrol time formerly 
sp~nt randomly patrolling, a more detailed analysis of how patrol 
time is being utilized in the proposed target area is required. 

During the first two months of the project t data on the use of patrol 
time in the target area will be coll,ected and analyzed in two differ
ent ways. 

In the first, a sampling procedure 1 • .;ri11 be employed ;.;hich .ma:-l be 
described as tak~ng a snapshot of patrol activity at raQdom times. 
This techniqu€, has been applied to a variety of work meClsurement 
situations, and is particularly useful where job activities are 
widely varied and random in nature. The percentage of time that 
officers engage in a particular type of activity will correspond 
to the frequency with ~hich they are observed in that activity, 
provided, of course, that a sufficiently large nunber of obs ~vatioris 
is nlade. 'l'he "observations" ·,·:ill rely on self-reporting in (der 
to obtain the necessary volume of data at reasonable cost and in a 
timely manner. Data will be collected by hour of the day and by 
category of activity, with the categories to be defined by the pro
ject director Clnd representatives of the patrol officers in~olved in 
the project. 

~he distribution of lengths of time for certain categories of activity 
is also of interest. For example, development of alternative strat
egies for use of prevf~ntive patrol time will depend not only on the 
amount of time available, but also on the manner in .... 1hich it is 
likely to occur. The lengths of the time intervals co~ld. be d~ter
mined by measuring a sample of intervals from start to finish~ or, 
because of their random nature, they can be determined by beginning 
at any random point after they have started and measuring the time 
to completion. Both methods will give the sa~e average length for 
a large number of samples. We will make use of t~e randomness 
ptoperty in this part of the study, by having the officer indicate 
not only what activity he is engaged in, but also the length of time 
to complete the activity (or if it is preventive patrol time, the 
length of time until the next call) . 

• 
The second method is more detailed but probably less accurate than 
the first. Patrol officers are now required to maintain a log of 
major activities during the course of a duty shift. For project 
purposes, this prJ.ctice \·,.i11 be refined to encompass all pa trol time 
expenditures, including tasks Wlli~h often go unreported such as case 
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• 
report writing, traffic stops, and certain on-view incidents. A 
random sample of logs from the target area ... lil1 be selected for a 
one-month p~riod a,nd analyzed according to pa tro1 activi ty. 

(,)~) As c.urrently designed, this method will place heavy reliance on : ... ;~:. 
the ability of patrol officers to precisely record time spent on 
a wide variety of patrol f~nctions. In this respect the first 
'technique is thought to be more sound, since patrolmen t~lill be 
responsible for reporting only a fraction of their work program 
rather than their entire schedule of activities. To the extent that 
patrolmen are able to accurately document time spent on various 
activities throughout a complete shift, this technique ought to 
confirm the ~/alidi tv of the It snapshot II method and so establish its 
reliability for future studies. w If disagreements are found in the 
conclusions drawn from each of the two methods, the method of imple
mentation designed for the ~wo techniques will be refined and a 
second study COndi.lcted. It is also possible that a fla~l ~.i.ght be 
discovered in one of the methods and that reethod discarded and the 
results of the obher accepted. In any event it is essential to 
the success of the experiment that confidence in conclusions about 
the extent of usable patrol time available for other police acti\Ti
ties be established prior to the assigl".ment 9f any alternative tasks. 

Task B 

This task will involve the purchase of equipment and services 
necessary to succes~fully conduct the study. 

To pormi t pel trol off ieers in the target area the abili t:l to perform 
police duties Rway from their radio-equipped vehicles and still 
provide emergency response to service requests, requires equipping 
the patrol fo:r.ce in the target area ',.,i th portable radio un! ts. 
Therefore, a sufficient amount of p~ojeet funds have been budgeted 
to purchase ~ complement of portable radio units that will provide 
this capability. 

A limited amount of dictation equipmen~ has also been proposed for 
purchase in order to further 'experinent vlith patrol time usage and 
activity. This equipment will ce used to test the practicality of 
transferring responsibility for preparing a primary case report in 
final form from patrol officers to clerical staff. If it is feas
ible operationally to conduct patrol case report-writing in this 
manner and sufficient patrol time is relensed for alternative police 
tasks, then the activity of dictating case reports would have i~pli
cations for the uni formed pa trol opera tion coun ty· .. lide. 'l'yping 
services will either be cOlltracted with a private vendor or clerkl 
t!pists hired on a parttine basis. Curren~ estimates call for 

.approximately 80 hours of required typing capacity pe= week. 

J. 

Task C . 
This task will consist of a detailed analysis of the patrol time ' 
usage data colle~ted at the outset of the project perio~ (Task A). 

. . 
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. The purpose is to develop a better understanding of the relationship 
of conunitted to noncommitted patrol time. The tentative conclusions 
reached from previous analyses indicate that there may be some capacity 
in the e:<isting work schedules of patrolmen to absorb certain 

.alternative assign~ents. The results of this study element should 
',:::' more. accura tely reflect the extent of time available for other 

, police-related task assig~ents. 

Task 0 

Any alternate patrol concept considered for implementation ~.:ill be 
predicated on t~ ... o factors. The first 'Nill be the conclusions derived 
from the tine u~age and pat~ol activity analysis described in 
Tasks "A and C." The second factor is dependent on the first and 
will involve defining and analyzing crime problems in the target 
area during hours '{.;here noqcommi t ted patrol time exists. Problem 
analyses, to be conducted by project ~taff and s~,'orn supervisory 
personnel assigned to the project, should result in an identification 
of specific polige problems requiring particular types of patrol 

.. attention. The Department's crime reporting system, officer patrol 
logs and the judgments of uniformed patrol officers, ',.,.ill allscrve 
as contributing factors to the problem analyses. Periodic reviews 
of ,the relationship of noncom:nitted patrol time to the crime problems 
of. the target area will be conducted by project staff. The purpose 
is to adjust alternate patrol strategies to changing crime conditions 
in the target area. 

Task E 

The purpose of this task is to qualitatively set certain patrol 
objectives in the target area based on the patrol time allocation 
and crime proble", st.udies discussed previollsly. The consideration 
of patrol tim~ usage relati':e to the crime situation in the target 
area coupled with an articulation of what patrol management wishes 
to achieve in the delivery of patrol services which address definitive 
crime problems ought to suggest a need to implement certain patrol 
strategies. If, for example, analysis ~ndicates that a substantial 
number of residential burglaries are occurring during the early 
morning hours in a particular section of a district in the target 
area, varying patrol strategies will likely be assigned to different 
duty shifts in order to accomplish different sets of service object-

-ives. Saturation patrol might be employed by the morning shift 
between the hours of 6:00 a.m. and 8:00 a.m. for the dual purpose 
of providing a sense of security to the corrununity and of attempting 
to apprehend suspects in tee process of crime commission. If the 
afternoon shift is taking the primary case reports on burglary offenses 
wbich occur during the ea~ly morning time periods, then responsibility 

"''--Fl-- for crime case in~:estigaticn and ether follo'/JUl? details might be 
J 'assigned to appropriate patrol units. The objective would be to 

investigate cases to the point where either a suspect(s) is appre-
.. ,-- hended or a method of criminal OFeration is disco",·ert."!d that is con

sistent with other burglary offenses in the target area. Some 
investigations might also be carried to a point where further .. :-"~~o ',~ , 
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il'vesti;ation \\"ould be ith .. onsequential: ·...,here neithE: ... a mode of 
operation is identi.fied nor a suspect arrested. ThC'!se cases \'Iould 
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then be transferred to the Criminal Investigation Division for fUrther 
work, if any is required. The night shift in turn might be assigned 
responsibility for conducti.ng pUblic education meetings with burglary 

t victims .and concerned citizens in 9toblem sections of the target 
I area. The objective would be to r~duce the opportunities for a burglary 

commission through some combination of block \lla tch, horne securi ty 

, 
i 
.1 
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. inspections, or prope:ty identification activity. 

In this example, the '.lse of the three strategies of satura ticn patt'ol 
crime scene and followup case work, and public education is predicated 
on the existence of available, noncor.mitted patrol time. If tha 
duty schedules of patrolmen in the target area are able to absorb 
the programming of added pat.rol strate<;;.ies, increases in patrol 
output ought to be achieved through improvements in th~ allocation 
of patrol time. 

Task F 

The content o~ the projecf's evaluation is contained in Section E. 

Task G 

The content of the project's evaluation is contained in Section E. 

(2) Objectives: The obje~tives for this project are best delineated 
in two maj orareas. 

The first relates to efficiency or output objectives which define 
the irnprovem~nts realized in the use of patrol time in the target 
area. These improvemonts would reflect the extent to which non
committed patrol time has been allocated to specific program str.at
egies. Since raw data on patrol usage accumulated prior to the study 
suggests that about 50% of patrol time is unaccountable, a program
ming of a like amount of patrol time in the target area would be 
th~ ideal. . 

A conuni tment to this figure is unrealistic, ho',.;ever, since some 
patrol time considered unaccountable is probably unusable for alter
nate patrol purposes. Beca~sc of this problem, the study's primary 
objective ... ;ill not be to indiscriminately assign add-ed duties to 
patrol units but rather to exrunine the fG3sibility of using alter
nate patrol strategies during periods of patrol activity in the target 

"area "reduced, through analysis, to ncncommi tted status. 

Indicative of improvements in the allocation of patrol time is the 
number of patrol hours prcgrammed for alternate patrol duties, the 
a~ditional types of patrol responsibilities performed, and the results 
of this performance. Basic indicators of output for the strategies 
now under consideration include numbers of cases investigated and 
cleared by patrol personnel in the target area during the project 
period, numbers of community meetings conducted and numbers of 
specialized patrols performed. To attach specific objectives, other 
than qualitative, to project output indicators at this time is 

6(m) 

i 



• 
I, 
I 

• 
p 
I; 

• I; 
I' 

I" 

• 

,,' • 
meaningless for the folltuLnq reason. Crime and pal.~l time analises 
are integral parts of grant activity and will be conducted periodically 
through the duration of the project to assure a prop€r match of 
nonconunitted patrol time vis-a-vis crime problems in the target 
area. To set quantitative obj~cti~es in the absence of this part 

,of the study, particularly because of its continuing nature, is 
'.' prematute. Due to changes in crime conditions-and p~trol time 

allocation, this projec:t will probably never be amenable to the 
establishment of output objectives, which are other than qualitative, 
without first coupling' crime analysis to noncommitted patrol time 
experience • 

The second objective relates to effectiveness and is generally 
defined for project purposes as reductions in specific crimes and 
increases 'in the apprehension of criminals committing these Cri[~\8s. 
As was stated above, crime problem analyses ha'le not been conducted 
because of their inclusion in the study as a continuing effort, thus 
specific crimes ,have not been identified as requiring special patrol 
attention and will not be until the project is initiated. There
after, crimes being addrezscd by various patrol strategies will be 
changed per i,oc!ically a.s different crime pa tterns develop and di fferent 
patrol time allocatio!'1s OCCU1'. . 

An objective for reducing ~he occurrence of a crime(s) will be Ret 
after the identification of a crime problem and prior to the use of 
a particular patrol stratcgy(ies). In addition, specific output 
expected from the implementation of a patrol strategy(~es) will be 
set by sworn supervisory personnel assigned to the target area. 
This will serve as a performance objective for patrol officers in 
the target area until that problem is abated and another is identified • 
Careful records will be Qaintained on which objectives are estab
lished during specific periods of the project: the strategies emploYRd 
to suppress ,specific crime~ and the r.esults or this effort. Sec~ion E 
(Evaluation) contains additional information on recordkeeping as 
well ~s other matters. 

GOALS 
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The goal of this project is to demonst~ate to the police administration 
of King C01.m ty the feasibili ty of prograt:'J:1ing relatively noncor,'Jni t ted 
~Btrol time into alternRte uses. This should be achieved by project 
terlnination. 

The long-term goal of the project is to translate any imprOVements 
realized in the alloc3tion of patrol time into reductions in the 
incidence of crime and. increas~s in the apprehension of criminals 
throughout unincorporated King Count~_. 

E: Evaluation 

1. Data Base~ As has been ihdicated throughout this writeuo, the 
reason for experimenting ~:ith une,ccountable patrol time is to deter
mine if improved uses are feasible. For evaluati0n purposes, any 
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reasonable structuring of noncomrnitted patrol activity should, by 
definition, produce certain improvements in patrol output. To 
determine. what productivity increases are occurring, careful records 
will be maintained pn the use of the following alternate. patrol 
strategies: 

<' ",:' 
_- L_ a. 'Public Educatton Program: 

,,~. 

" 
number of citizens contacted during the operation of the program, 

delineated by program activity: neighborhood block watches, property 
security inspections, property identification . 

number of property crime victims contacted and advised about 
measures to prevent crimes against home or property. 

number of neighborhood block watches formed and number of citizens 
participating in each for the purpose of increasing the likelihood 
of a witness to a property crime. 

number 'of citizens using property marking tools and decals in 
order to deter' 0, crime or to make the recov,ery of s 1;.0 len proper ty 
less difficult. 

All of the above are output indicators of police activity directed 
at the property crimes of residential burglary and larceny. If, 
for example, the crimes of ~ape or assult are selected for a strategy 
of public education, similar types of detailed information will be 
maintained. 

b. Crime Scene Investi~at:i.on and Follm.7U? Case vlo:-k: 

number of crime scenes in which latent fingerprints are lifted 
and extensive analysis of the scenes are conducted, including a 
development by patrol of information about other areas of investi
gation for use by detectives (if case is not assigned to patrol 
force of target area) . 

\ 

number and type of cases assigned to patrol personnel in the 
target area for investigative follcwup work. 

c. Saturation or Strategic Patrol: 

number of specific types of patrols conducted in the target area 
for the purpo~e of s~ppressing a particular crime through deterrence 
or criminal apprehension. 

Included as a part of data collection will be a process designed to 
record: (1) the results of periodic patrol time expenditure analyses 

.and (2) the specific patrol activities assigned during patrol time 
, .. 'periods identified as relatively noncorr~itted. 

2. Purpose/Use: 

!~A sample form to be used in assuring accurate and continuous reports 
' ... of all nonco:-:-,r:1i t ted pa tro 1 time conver ted in to al terna te patrol 

strategy usage is displayed below: 

6 (0) , J 
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''''It was1.n the 1"9"2"0" s that pollce departments 'first recognized tnc value 

. 
of radio communications. Early syst~m~ consisted of a transmitter at,head-

"quarters and a r,adio rece~ver in each police car •. 'Ibis method was a "one

way" radio system since tlte cars were unable to ackn'owledge a message. 

Late~ systems incorporated transmitters in the cars and receivers at 

, . 
headquarters to allow officers to call headquarters. This method is called 

"two way" radio and is illustrated in Figure lao "Two way" radio systems, 

which allow one car to cOlTll1lunicate \·lith another, are illustrated in Figure lb. 

The "headquarters" radio is called a "base station" and the ca!s are "mobiles" • 

FIGURE la 

FIGURE Ib 

Hilltop 
Base 

HQ 
Headquarters 
Remote 
Control 

The office of the King County Sheriff used just such a system for mnny 

years. The base station was located on Squak Mountain, with a remote control 

at headquarters, because the elevation permitted good base to mobile cOlT.muni

cations throughout 90% of the county. 

Note that a radio system which u~es the same radio £rcqu~ncy for both 
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transmit and receive is said to o.pcratc tI,sir.lple~:" • 47 

The sheriff"s office utilized a v-ery high frequency (VHF) lO-band 

(~) frequency of 31~26 MegaHe~t2 (ffilz) fot simplex operation until 1959, , '~ .• .r.y . 
when the frequency was changed to 155.19 l>tHz (VHF hi-band). There were 

several objections to la-band at the time. 

The chief advantage of la-band is also its main disadvantage. 

Lo-band signals are not attenuated by great distances as severely as higher 

frequencies. This makes the la-band ideal for county-to/ide communications. 

Unfortllnately •. lo-band signals are ploone to "skip intetference" which sorne-

times results in reception of radio signals from radio users, as far as 

3,000 miles away. who operate on the same channel. 

Although not crowded today, the lo-band was filled nearly to capacity 

in the late 1950
1
s. This assured many possible sources of interference, 

I 

including ignition noise. 

Once the conversion to hi-band simplex was made, however, an entirely 

new set of problems developed. 

Hi-band signals are attenuated by terrain such as hills and trees, and 

by distance, sufficiently seriously to prevent two mobiles [rom receiving one 

another if any obstructions, or sizeable distances, exist bct\"een th~m. 

Under these conditions, two mobiles can transmit simultaneously, unaware 

• 
of one ~nother, and causi destructive interference at the base station 

receiver whi~h prevents reception of either. This situation is illustrated 

In Figure 2. 
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Fortun~tely, a method exists which circumvents this problem. It 

involves the use of a device known as a "mobile relay" (or sometimes 

incorrectly. called a "repeater") J Nhich receives radio signals on one 

frequency and rebroadcasts them on a second frequency. It is necessary to 

digress at this point to explain the details • 

FIGURE 3 

Figure 3 illustrates the operation of a mobile rclay. It should be 

noted that a mobile relay consists of a receiver and a transmitter which are 

tuned to different frequencies, and which operate simultaneously. 

-3-
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'Thts type of opet..!tion is ·termed "duplex". In order to utilize a mobile 

relay, every mobile must transmit on the frequency of the relay's 

receiver, and receive the frequency of the relay's transmitter. Such 

mobile operation is termed "half:-duplexll because the mobile transmitter 

and receiver operate alternately rather than simultaneously. 

Mobiles which operate half-d~plex canno~ communicate directly. 

All radio traffic passes through the mobile relay. A failure of the 

relay, ther~fore, stops all system operation • 

• To preclude ~ total loss of communication, some radio users pur-

chase mobile radios with an e~tra transmit channel. The frequency of 

this channel is chosen to a 110',,- simplex operation on the mobile relay 

transmit frequency. Upon failure of the mobile relay, the mobiles 

revert to simplex operation 3nd continue to con~unicate with reduced 

range. 

Since the mobile relay is usually located on a mountaintop, it 

serves as an intermediate agent to give mobiles the same elevation 

advantage that a base station has. The ba'sic mobile relay config-

~ration of Figure 3 is usable as shown. Some municipalities, ho~ever, 
1If--

,_ choose to enhance their mobile relays ,-,lith extra cost accessories. 

Some of these additions extend the capabilities of the mobile relay 

considerably • 
.,--

• 
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One such useful addition is known as a ltsatellite receiver voting 

system". The operation of this ,system is illustrated in Figure 4. 

Note that this system is an extension of the basic mobile relay in 

Figure 3. 

HQ ", 

, " ... FIGURE 4 
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.,Asati!llite receiver voting system consists of one transmitter~ up to 

8 receivers, and a device'known as a "comparator". All of the receivers 

are tuned to the same frequency. 

~he Teceivers are strategically located at various locations throughout 

the repeater coverage area. The audio output of each receiver is connected 

to the ~omparQtor by wires, or other means. It is the function of the 

comparator to determine which receiver is receiving the best signal, and to 

allow only therbest signal to be re-broadcast by the mobile relay's trans-

mitter. 

It was towards the end of the 1960' s when the Office of the Sheriff 

,was changed to the Department of Public Safety. The radio system, ho\~ever, 

was stii'l the same hi-band simplex operation installed in 1959. Increased 

radio traffic prompted several studies to determine what course of action 

King County should take to,relieve the congestiOn. 

The results of t\-lO studies indicated that multiple channels with 

, multiple base stations on each channel were required. The UHF radio system 

to be installed in 1976 for the King County Department of Public Safety will 

utIlIze many of the suggestions cited in the above reports. 

Since continuit~ of communications is mandatory during the transition 

from oid system to new, the King County Depirtment of PubliC Safety instnlle~ 

VHF ,mobile relays at several locations t~ provide four channels of interim 

communications. These temporary frequencies have been giving such outstanding 

service that a declsi"pn t-l8S made to retain them permanently. 
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It is the plan of the King County Department of Public Safety to 

utilize UHF frequencies for its ~ew system. Just as hi-band has more 

.. limited range than h,-band, UHF has 1not',e limited r.ange than hi-band • 

There are ways to overcome the limited range disadvantage of UHF. 

52 

TWo popular schemes both utilize IDultiple transmitters strategically located 

throughout the county. Figure 5 illustrates them both. The first scheme 

includes circuitry to identify the location of a mobile, then automatically 

activate the closest transmitter. The second is similar to the first, except 

that manual activation by the dispatcher is required. 

I 

COHPARATOR I 
I 

HQ 

FIGURE 5 

The King County Department of Public Safety, however, has decided to 

employ an unconventional system involving simultaneous activation of all 

transmitters. (See Figure 6). Since these transmitters ~ill have overlapping 

coverage, steps must be taken to prevent destructive interference among them. 
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COMPARATOR 

HQ 

. FIGURE 6 

. . . 

High stability oscillators will be used, along ,.lith audio delay lines, 

to minimize the effects of destructive interference. Considerable effort 

must be expended to optimize such a system. This effort is expected to be 

required frequently, because the state of the art in high stability oscilla-

tors is still such that noticeable drift is to be expected at 460 ~rnz. 

One of the several noteworthy features of the King County Department of 

Public safety radio system is included in Figure 6. Each mobile relay sitE' 

will be equipped with an auxiliary receiv;r tuned to the t!ansmitter 

frequency. Although this receiver will be overloaded during activation of 

the mobile relay, it will have some utility when the mobile relay is unused. 

The purpose of the auxiliary reciever is to allow the dispatcher to monitor 

olobile to mobile simplex transmissions • 

< , .",", 
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A very necessar~ feature planned for the King County Department of 

Public Safety radio system is illustrated in Figure 7. This feature, 

54 

the key element~ of which have not yet been purchased, serves as the only 

emerGency backup in the event of control and audio (microwave) link failure. 

The County plans to equip each mobile relay in the system \..·ith a "quick 

call decoder" which is unused during normal operation. Each decoder r~sponds 

only to two uni.que pairs of tones received by the mobile relay. 

Should the link to the courthouse f~il, the chief dispatcher will be 

expected to transmit the appropriate tones to "activate" the quick call 

decoders. Each decoder then transforms its mobile relay into the mobile 

relay configuration of Figure 3. When the link is repaired, the original 

system is restored by transmitting "de-activate" tones • 

The King County Department of Public safety radio system, ho\vcver, 

lacks the key clements to make this backup functional. 

Since all the comparators are located at the courthouse, a failure of 

-9-
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the control and audio (microwave) link ~o the courthouse can halt ope~ation 

of the entire radio system. ~ backup is highly desireable. 

At this time, it is necessary to consider the magnitude of the King 

County Department of Public Safety Radio System. R~fcr to Figure 8. 

King County Department of Public Safety 

Designations 

~50 r-ntz 

North I~) 5) ~ 

S W Gf( ,S, H r 
SE ",A,G-
East M, ~'2-

CountY(~I<'l SIR (;. ...... I, , 
Tae 1 G- r, I H ) S' I ~ I G-

Tac 3 U) 5) 

Data G-,5) 

.150 MHz 

Fll\,SJ~J 

F2 '$,1\ 

F3 1-1, ') 

Radio Channels 

Number of Transmitters 

4 Simulcast 

2 Simulcast 

3 Simulcast 

2 

5 Simulcast 

5 Simulcast 

2 Simulcast 

2 Simulcast 

3 Simulcast 

2 Simulcast 

2 S1mulcast 

FIGURE 8 

.. 10-

Use 

North precinct 

Southwest precinct 

Southeast precinct 

Vicinity of Skykomish 

County \odde 

County wide Tactical 

Mutual Aid 

County wide Data 

Detective, Warrants, Civil 

Admin., Special Operations 

Paging 
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There are eight channels on the UHF band and four on VHF hi-band. 

," 

To support the UHF channels ... there are 24 base stations. All but one are 

configured as mobile relays. To support the VI1F hi-band channels, th~r9 

are 6 base stations. Four of these are mobile relays. 

o£ the UHF channels, the most prolific Bre County and Tac 1. Both 

of these channels employ 5 transmitters each. 

Recall that it is planned to activate all transmitters of each 

channel sim~ltaneously. 

56 

The price of the new King County Department of Public Safety radio system 

should be considered next. Total equipment cost is approximately $1,200,000.00. 

Included are 79 option equipped mobile radios at approximately $1900.00 cal-h. 

The cost of base equipment is therefore approximately $l,O~OJOOO.OO. 

This leads to the observation thf'~ King County pl.lrchased approximately 

$13,290.00 worth of base equipment per mobile unit. If the number of mobiles 

were increased to 250 (total capacity), the cost per mobile would 

drop to $4200.00. 

-11-
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SUMMARY 

-. 
Recognizing the importance of law enforcement communications, the 

• " J 

King County Department of Public Safety designed a deluxe radio system to 
• } 

~eet present and anticipated future needs. The system is scmewhat unconven-

tional, 1n that multiple transmitters, activated simultaneously, are used 

to achieve county-wide radip coverage. Particularly noteworthy is the fact 

that a failure of the courthouse micro·.;ave control and audio l~nk will cause . 
the entire radio system to stop functioning. Installation of backup 

equipment is planned. but not immediately forthcoming. Another noteworthy 

item is the particularly expensive system cost of $13,290.00 worth of base 

equipment per mobile unit. 
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CDMJNlCATIONS M<\STER PLAN 

KING COUN'Ii' DEPARTMENT OF PUBLIC SAFE1Y 

Frank L. Porter, Jr. 
Comnunications Engineer 
'4-1-75 
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COMMUNICATIONS MASTER PLAN 

KING COUNTY DEPARTMENT OF PUBLIC SAFETY 

FOREWORD 

The King County Department of Public Safety communications ex
pansion project formally originated with the Pacific Western 
Engineering Report which was submitted on January 16, 1970. 
This report was funded by Law and Justice in order to determine 
the Department's communications requirements. As a result of 
this report, a communications engineer was hired in October, 
1970 to design and implement a new system and to secure the 
necessary funds through Law and Justice grants. The following 
communications project is the result of that work. The several 
phases of this plan have been reviewed and approved by the Law 
and Justice Technical Radio Subcommittee, the Law and Justice 
Communications Consultant, and the I.B.M. Staff Communications 
Consultant. In addition, Law and Justice also contracted with 
Publ ic Sys terns ~ Inc. (P. S. I.) to review this communi ca tions 
project. This report was published September 15, 1974 and the
major recommendations of this report have been incorporated 
into the design of the communications system. As an example, 
these include: 

1. Shift the Department's operational communications system 
to the UHF radio band. 

2. Further increase the mobile radio channel capacity from 
equipment having four channel capacity to those having 
six channel capacity with expansion capabilities to eight 
channels. 

3. Increase the number of remote base stations to improve 
radio coverage of King County. 

1 
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HISTORY 60 

The Department of Publi~ Safety. (originally the Sheriff's Office) 
initial radio ~ystem ~as comprised of a low band base station on 
Squak Mountain and mobile units which operated on 37.26 MH:. In 
1959 the entire radiq system was replaced with a high band system 
which operated on 155.190 MHz. 'I/hile this change eliminated the 
interference inherent with low band systems, the radio coverage 
was actually decreased since high band radio systems have less 
range than low band systems. In addition, th~ radio system ca-

. pacity was not increased since the network still only utilized 
one mobile radio channel; also direct car to car radio trans
missions were limited to a very short distance. As a result, 
a mobile unit in one part of a precinct could not hear another 
transmitting to the office from a different part of the precinct. 
Thus mobile units frequently covered each other, causing much 
delay and confusion. It was this severe radio channel congestion 
and lack of coverage that led to the Pacific Western Engineering 
Report in 1970. 

PROJECT GOAl.S 

The goals of the communications project are to establish a new 
communications center on "the first floor of the Courthouse, to 
establish a new microwave and base station network utilizing 
more remote repeater sites in order to improve radio coverage, 
changing the primary radio networks to UHF, improve car-to-car 
radio range, obtain additional UHF frequencies, incorporate . 
portable radio units into the system, and establishing an effec
tive county wide mutual aid communications system. While some 
of these goals are still in the planning stages, others have been 
implemented. Most important ~f all, however, was the crjteria 
that the new communications system has sufficient growth ca?acity 
to'handle the Department's communications requirements for at 
least the next 20 years. In addition, it must have the flexi
bility to accommodate the many types of new devices and sub
systems which will become available for Law Enforcement in the 
future. 

SYSTEM DESIGN FEATURES 

General 

The base station radio network was designed to provide county
wide communications, improve car-to-car radio coverage, and to 
simplify the control center dispatcher's job .. In order to achieve 
this. all the base station receivers on the same frequency (but 
at different locations) are voted at the communications center. 
This gives the dispatcher the advantage of monitoring only the 
receiver with the best signal. In addition, all the base station 
transmitters on each frequency (but at different locations) are 
keyed simultaneously. This allows all cars on that channel 
ir~egardless of their locat~pn to hear all broadcasts. Also 

'. 
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General (Continued) 

this feature simplifies the dispatcher's job since he docs not 
have to select transmitter~ with regard to location or areas 
of coverage. Another benefit of this feature is that it allows 
car-to-car radio transmissions on a county-wide basis. 

-- ~--

The communications system was also designed around the philos
ophy that an officer should never have to wait for a radio 
channel to clear before he can mak~ an emergency cull. This 

• 

.r~ ., 

is accomplished by having additional radio channels for emerg
ency and secondary type useage. Each Bureau of Police Operations 
vehicle will be equipped with all of the operational UllF radio 
channels in order to accomplish this. 

Communications Center 

The number of dispatch consoles in the new system was incieased 
to three operational consoles (one for each precinct) and one 
master or supervisory console. Thus for the first time, each 
precinct has basically its own dispatcher. Also, the master 
console is manned by a patrolman who takes charge of dispatch
ing any emergencies or special details. 

The three operational and one master dispatch consoles all have 
the ability to broadcast simultaneously on anyone or more 
op~rational channel. In addition, the master consolo has an 
override feature which nermits that dispatcher's brondcnst to 
have prioTity over the ~ther dispatcher" on that channel. All 
consoles are used with a headset which improves the transmitted 
voice quality as well as reducing the noise in the center. 

Two thirty channel dual transport audio logging tape recorder 
units have been installed in the Co~nunications Center. Ttusc 
units provide a recording of all Communications Center radio 
and telephone messages. 

A radio equipment room has been constructed adjacent to the 
C~mmunications Center. All of the microwave R.F. and multjplex 
equipment for the Communications Center is installed there. In 
addition, this room contains the receiver voting comparitor units 
and the remote transmitter audio phasing units for the Communi
cations System. A complete base station test panel is also 
installed to facilitate equipment adjustment and repair. 

~icrowave R.F. Eguipment 

Microwave is used in this system to provide a reliable means 
of controlling the base stations at the remote sites. 6 GIl:. 
microwave equipment was chosen for its future system expansion 
c~pability and to be compatible with the Washington Stnte P:ltrol 

, - ("". m1crowave system which utilizes 6 Gllz equiplllent at thc:i l' Squnk 
,. ,,\...) Mountain and Gold Mountain sites. Since it is planned to tic 

the t\'IO systems together at these locations, the interconnect 
is Simpler \'Ihen the equipment uses the same bandwidth. Inter
tics are planned with the following Puget So~nd area systems: 

~- -r 
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Microw!'vc R. F. Equipment .. (Cont inucd) 62 

1. 

2. 

Washington Stote Patrol - an inter-tic with the Washington 
State Patrol could provide this Department and the Seattle 
Police Department with a direct microwave channel to the 
State of Washington Access Computer in Olympia. In addition, 
it could alsci provi~e the means for both ciepartments to have 
a direct intercom with the Wa5hington State Patrol Bellevue 
Communications Cenfer. Also, the King County Sea-King 
Computer System could be tied directly to the State of Kash
ington Access Computer using a microwave multip1ex high spee~ 
line. In addition, the State could use the King County portion 
of the system to gain microwave access to downtown Seattle 
in. order to serve the State offices located there. 

City of Bellevue - The City of Bellevue is presently planning' 
a 2 GHz. microwave system linking Bellevue with their base 
statiun site at Newport tlil1s which would also be linked with 
the Norwny Hill (one mile south of Bothell) base station site. 
Bellevue also plnn::; to interconnect their 2 Gllz. micl·0\ .... ave 
system with the King County system in order to providc an 
interconnect betwecn th0 two agencies' communications centers . 
Also. this would allow Bellevue to have a direct microwave 
channel to the State of Washington Access Computer in Olympia. 

3. Kitsap County - Kitsap.County is in the process of in~~alling 
a 2 GHz. microwave system which features a terminal on Gold 
Mountain. An inter-tic with the King County system on Gold 
Mountain would provide an economical means of furnishing the 
Kitsap County Sheriff's Office and the City of Bremerton with 
access to the SeaKing computer system. . 

This Department also plans to install remote computer terminals 
at its precinct offices and will usc the microwave system to 
interconnect them with the SeaKing computer at the Courthouse. 

MicrOl.,rave Mul tiplex llguipment 

The microwave multiplex used in the microwave system was chosen 
in order to meet the following requirements: 

1. The multiplex must be both frequency and phase synchronized 
since the audio sent to each of the hase station transmitters 
must be both frequency Rnd phase synchroni:ed. This require
ment is necessary in simultaneous base station transmitter 
systems. 

2. The multiplex must be'CCITT frequency compatible in order to 
provide a maximum number of multiplex channels. 

3. Each multiplex modern must be eq\lipped for four wire operation 
and a jack field for testing. In addition, it must also be 
equipped Nith the V-IO base station control option so thut 
it can be used to directly control a base stotien without 
an interface relay or further field modifications . 

.. . 
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Base Station Equipment 

All of the base stations in this system are equipped with a high 
stability transmitter ·oscillator which allows several transmitters 
on the same frequency,to be keyed simultaneously without a 
hetrodyne in equal signal strength areas. Each station is also 
equipped -;d th two receivers so that the office can moni tor the 
direct car-to-car transmissions and thus not broadcasting at the 
same time. See the attached maps for the number and location 
of the. base stations on each channel. 

Mobile Units 

All new UHF mobile units will be equipped with widespread trans
mitters so that the vehicles out of range of a repeater can still 
communicate directly with another car by using thi.s feature. It 
is also useful in that it allows a vehicle to commun±cate directly 
to a portab1c radio unit. This is especially important during 
searches of large buildings, etc., when the officer inside with 
a portable unit is frequently unable to reach a repeater station. 
All of the UHF mobile units have an eight channel capacity so 
that they can operate on any of the Department's 460/465 ~IHz. 
UHF radio channels. Each ,unit also has push-button frequcncy 
selection in order to facilitate operating the radio while driving 
at high speed. 

Equipment Locations 

The Department is installing radio equipment at many sites in 
order to provide radjo coverage for the majority of King County. 
The location and elevation of each of these sites is listed be-
low: ' 

Gold Mountain - approximately 6 miles west of Bremerton, 
Washington with an elevation of li61'. (This site is 
presently being made operational.) 

Grass Mountain - approximately 15 mi!es east of Enumclaw, 
Washington, with an elevation of 4.380'. (This site is 
operational on a limited basis~) 

Kent Precinct' - 2 S4 2 6 - 97t.h Place South, Kent, Wash ing ton, 
with an elevation of 31S'. 

King County Courthouse - Third and James Streets, Seattle, 
Washington, with an elevation of 68'. 

Maloney Ridge - approximately 2 miles southeast of Skykomish, 
Wpshington, with an elevation of 4410'. (This site is 
presently operational.) 

North City - 18020 - 15th Avenue N.E., Seattle, Washington, 
with an elevation of 490'. {This site is presently operational.) 

5 ------________________ ._, __ , _____ ._. __ ,'_ .. $_~n_A.ij_ •. _~_.lh_.~_' ~ 
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£guipment Locations (Continued) 

~orway Hill - approximately 1 ~ile south of Bothell, Wash
ington at 16216 ~ l04th N. E., with an elevation of 480'. 
(This .site is presently operational.) . 

Ra"t'tlesnake Mountain - approximately 2~ miles south\"e~t 
~f North Bend, Washington, with an elevation of 3228'. 
(This site will be operational in the fall of 1975.) 

Squak Mountain - approximately 3 miles south of Issaquah, 
Washington, with an elevat~on of 1980'. (This site is 
presently operational.) 

ehannel Definition 

The King County Department of Public Safety designates its UHF 
radio channels by an operational designation instead of by 
frequency. The new UHF mobile units have these designations on 
their frequency control switches in order to simplify selections. 
These correlations arc listed below. 

Channel 
Designation Transmit Receive 1t1 Receive #2 

County 460.200 ~lHz • 465.200 MHz. 460.200 MHz. 
East 460.225 465.225 
Data 460.275 465.275 460.275 
North 460.325 465.325 460.325· 
Southlves t 460.400 465.400 460.400 
Southeast 460.450 465.450 460 .4 SO 
TAC-l 460.500 465.500 460.500 
TAC-2 Future Addition 
TAC-3* 453.350 458.350 ·453.350 

These channels are used in the following manner: 

County - This radio system was designed to provide radie coverage 
of the majority of King County. This ~hanne1 will be used mainly 
by det~ctive units as well as other units that operate on a 
'county-wide basis. It will also be used as a back up or secondary 
channel for the three princinct operational channels. 

-
North - This radio system was designed. to provide radio coverage 
of the North Precinct area however docs not cover the Skykomish
St~vens Pass area of this Precinct because of the high terrain. 
It is presently the primary operating channel for the North Precinct 

,patrol units. 

Southeast - This radio system was designed to provide radio coverage' 
of the Southeast Precinct area. It is presently the primary oper
ating channel for the Southeast Precinct patrol units. 

~Note: The new UHF mobilc units will not be·cquipped with this 
channel. 
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~hanncl Definition (Continued) 

Southwest - This radio system was designed to provide radio 
coverage of the South,\,est Precinct area. It wi 11 be the primary 

. channel for the Southl~est Precinct patrol units when they ,are 
changed over to UHF. -

East - This is a Tadio channel which will be shared with Mason 
County, Washington in the future. As a result, its usc is 
restricted to the Skykomish-Stevens Pass area of King County .. 
Thus it was designed to provide radio coverage of only that area 
and is presently used by all of ~he Department's units operating 
in that area. 

Data - This radio system was designed to provide radio coverage 
of the western third of King County. This channel will be used 
by all of the Department's units in this area to make detailed 
data checks directly with the Communications Center data room. 
Thus it \ ... il1 provide the maj ori ty of the fie ld uni ts ,-Ii th a bet ter 
data service and free the operational dispatchers of this work
load. 

TAC-I. This radio system was designed to provide radio coverage 
of the mpjority of King County. This channel will be used mainly 
for tactical situations. As an example, in the case of a bank 
alarm, all the units responding to this detail ~ould s~jtch to 
this channel which would be dispatched from the master console 
in the Com~unicatior..s Center by a commissioned officer. This 
will not only give the responding units a clear channel, but ~ill 
allow that precinct's regular operational channel to be kept open 
for'dispatching routine details. This channel ~ould also be used 
by any unit making an emergency call if that unit's normal oper
ating channel was busy with other radio traffic. 

Also note that the same channel is used in the Central Kashington 
Law Enforcement Administrative Radio system (C.K. LEARX). ~sing 
this channel and the proper transmitter tone, al~' of this Depart
ment's UHF equipped vehicles traveling in Central Kashington 
would have communications with the Benton County, Chelan County, 
Douglas County, Grant County, Kittitas County, Okanogan County 
and Yakima County Sheriffs' offices. This feature ~ould be 
important to have when making prisoner transport trips to eastern 
Washington. 

TAC-2 - This radio channel designation was set aside for a future 
addition. While no frequency has been licensed or equipment 
purchased for it, all of the Department's ne~ mobile units have 
the provisions for this channel's crystal(s). It is anticipated 
that it would be used for either a channel shared with the Seattle 
Police Department for coordination and mutual aid or a future 
State-\ddc mutu:!l aid channel. 

. -----1 !fl_. r ".4 '" 
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'Channel Definitions (Con ~inued) 
, 

TAC-3 - This mutual aid radio system was 'designed to provide 
. radio coverage of the Lake Woshington-Seattle area of King County. 
'This -channel will be Jl!ade available to those police agencies in 
the King County area that operate in the 10'''' 450 MHz. radio band 
which can use it as an alternotc to their Olm channel. Thus it 
c.n provide the Renton, Bellevue, Mcrcer Island, Clyde Hill, 
Kirkland, Redmond, and Bothell police departments with a common 
radio channel for intercommunications between mobile units as . 
well as communications with this Deportment. In addition, since: 
most of these agencies contract \d th King County for j ail service, 
this channel will provide them with needed radio service in the 
downtown Seattle area when transporting prisoners to the Court
house. 

The King County Department of Public Safety also operates its 
original tl .... O VHF radio channels. These are as f0110\'o'5: 

Channel 
Designation 

;F-l 
itF-2 

Transmit 

1 5 5 • 1 90 MH z • 
154.965 

Receive "1 

154.650 MHz. 
153.995 

Receive #2 

15 5 • 190 r.!P. z • 
154.965 

* Note that F-2 is a Local Government Radio Service Channel. 

These two VHF radio channels are used in the follQ\\"ing manner: 

F-l - This radio system was designed to provide radio coverage 
of ihe majority of King County. It is presently used by this 
Department's detectives,\\"arrants, civil, and administrative units 
as well as by the police patrol marine detachm~nt. When the 
detective radios are changed to UHF, the remaining units will 
continue to use the channel. 

This radio channel will also be used as a commort/mutual aid 
channel for those police agencies in King County ~hich operate 
in the 155 MHz. band. Thus it can provide the Des ~!oines, Auburn, 
*Kent, *Enumclaw, 1.; Tuk\'t'i la, Issaquah, and Lake Forest Park 
police departments with a common channel for intercommunications 
betliecn mobile units as \'lell as communications \dth this Depart
ment. (*Note: These department's common 159.090 ~IHz. operation';ll 
radio channel ,(auld have to be changed to one in the 15 5 ~!H:. 
range.) 

F-2 - This radio system was origi~ally designed to provide radio 
coverage of the western one half of King County. It is presently 
used as this Department's Sou t}-n,'cs t Prec inc t opera tiona 1 chnnne 1. 
When this precinct is changed over to UHF, it will be used jointly 
as an administrative/special operations radio channel. It is 
expected that this channel ,dl1 be equipped wi th an automatic 
telephone interconnect in the future so that field supervisors 
can originate telephone calls from their vehicle. Also this 
channel will be used for' the Department's new paging/voice 
message radio system • 

, . 
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Several outline maps of King County showing the various base 
station and microwave terminal locations have been attached to 
this report • 

PROGRESS 

This project has been divided into phases, each phase generally 
corresponding with a Law and Justice grant or grants. These are 
as follows together with the related progress: 

Interim Phase - Due to the necessary length of time required to 
implement the first phase of the project, it was necessary to 
install a second 150 MHz radib channel (F-2) to reduce the 

·chennel loading on the then single ISO MHz radio channel (F-l). 
This was done in 1972 utilizing existing Department and borrowed 
radio equipment and parts. This channel was assigned to the 
Southwest Precinct. 

In the summer of 1973 an existing UHF base station net~ork was 
borrowed and implemented to provide an interim radio channel 
for the North Precinct. Two channel UHF mobile units were also 
borrowed from other county agencies and installed in the North 
_Precinct's patrol vehicles to make the system operational. 

These changes left the original 155 MHz. (F-I) radio frequ~ncy 
for the use of the Southeast Precinct and the remainder of the 
Department. . 

Phase. I - Law and Justice Grants 402 and 724 

Since the equipment provided by these t~o grant~ were purchased 
.at the same time, they arc covered by the same phase. The major 

accomplishments of this phose are as follows: 

1. New Communications Center 

A new communications center was constructed on the first 
floor of the Courthouse in the old Assessor's vault area 
during the remodeling of the Courthouse. Law and Justice 
funds from this phase of the project provided three operational 
dlspatch consoles, one supervisory master console, and an 
audio logging tape recorder system. 

2. Base Statio~ Network 

Base s ta t ions from the North, COlin ty - \'Ii de and Da tao UIIF radio . 
systems were purchased and these systems implemented. In 
addition, VHF base statjons for the F-I 150 MHz radio system 
were purchased and installed on SquaK ~lollntain and at Harbol'
view Hospital. 

3. Microwave S·ystem 

Six GHz. microwave equipment for the Courthouse to Squak 
Mountain link and the Courthouse to Gold Mountain link 

9 . 
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was purchased. The Squak Mountain link has been installed 
and is operational. The Gold ~ountain link will be installed 
as soon a~ the tOlie·r at that location is completed. 

4. Mobile Raaio Units· 

Eight channel 100 watt UHF mobile radio units were purchased 
under this phase of the project as well as additional units 
which were purchased with County funds. These units were 
installed in Precint #3 patrol vehicles and that precinct 
changed over to the new UHF frequencies. 

Phase I - King County Non-Grant Contributions 

Additional equipment was purchased with King County capital outlay 
funds (non-grant associated monies) during this phase ~nd installed. 
These are as follows:. , 

I. Two Southeast UHF base stations lvere purchased and one installed 
on Squak Mountain. The other unit will be installed on Rattle
snake Mountain. 

2. Two F-2 VHF base stations were purchased and one installed on 
Squak Mountain. The other unit will be installed on Rattle
snake Mountain. 

3. The new King County Communications Center was completed on the 
first floor of the Courthouse. This modern center has approxi!
mately 15,000 square feet of floor space and was built to 
support the Communications Project. This center provides 
separate radio equiplnent telephone equipment, battery, battery 
charger, and emergency power generator rooms. Two 350 Kw diesel 
emcrg.ency pO\':er plants have been installed in the generator 
room. The radio equipment room has been equipped with overhead 
cable trays, work benches, a desk and file cabinet. Two 1000 
AH 24 volt battery power supplies are on order and will soon be 
installed in the battery room. A closed circuit television 
system was installed to improve the communications center se
curity. 

..... 
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PhC';e 11 • J.a\" and .Justi.ce Grants 1297 and 1406 ------- --
This phnse of the project· will conv,ert the Southwest Precinct rndio 
system to UIIF, provide the North Precinct wi th 8 chnnnci tIIIF lIlobi Ie 
units, and expand the 5j'stems' rauio coverage by adding repeater 
sites on Gold Mountain~ Rattlesnake Mountain, Grass Mountain. and 
in the Skykomish area. 

Wit;, 'ithe exception of the mjcrowavc multiplex and the mobile radio 
nnj~:.~~ all of the equipment provided in this phase has been pur
(':\a~.(.~. The mobile units are in the process of being purchased 
and will be installed in the fourth quarter of 1975. The bid 

'.,:.,.,el' ~;''''·ications for the microwave mul tiplex are being prepared and 
.:-i. is anticipated that this equipment will be purchased and instal
~:cd in the third quarter of 1975. 

The status of the Phase II repeater sites are as follows: 

1. 

2 • 

3. 

Gold Mountain - A State of Washington Division of Natural 
Resources radio site building has been leased for this site. 
While the majority of the radio equipment f0r this site is on 
hand, it cannot be wade fully operational until the Division 
of Natural Resources provided towcr is installed. 

Rattlesnake ~tountain - A State of Washington Division of Natural 
Resources radio site building has been leascd [or this site. It 
is anticipated that this site will becomc operational on a very 
1 i mit e d bas i s w hen its r ad i 0 e q tl i pm c n tis r c c c i v cd. "0 \\' eve r the 
radio tower \\'h:ich is needed to complete this site was stl'llck 
from this Department's 1975 Capital Outlay Budget. Thus, this 
site can be only partially implemented using a wooden pole as 
a temporary dntenna support. 

Grass Mountain - A State of Washington Division of Naturnl 
Resources radio site building hus been leascd for this site. 
This site is physically complete and will he fully o~crationnl 
when it's radio equipment is instnlled. At the prescnt time, 
a TAC-I UHF base/repeater station is installed and opcratir!g 
at this site (in the in-band repeater mode). 

4 • Sky k 0 m ish Arc a - Sin c e t his r ad i 0 S Y s t em i s be i n g f II n d e d \·Ii t h 
King County 1974 Capital Outlay non-grnllt affiliated funds, 
this it~m of the pToject is covered in the next se~tion of 
this plan. 

P.has~, 'I'r - King County Non-Grant Contributions 

Several systems purchased \'lith King County Capitnl Outlay funds 
(non- grant as soc ia ted mon i e s) have been imp 1 emen tt.\d elu ring th i ~ 
phase. These arc as follows: 

1. A sattclite receiver for the "North" UIIF radio channel ~las heen 
)mrchuscd wi th county funds and inst:tlled on NOl'\"ll), lIill just 
south of Bot.hell. This receivel' makes it possible for portablc 
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radio units operating on the North channel to he received when 
they are operating in the Bothell-Kenmore areas of the North 
Prcc inct.' '. . 

A F- 2 VHF sat'teli tc' receiver uni t was purchased wi th county 
funds duri'ng this Reriod This station will be insta]]eu on 
Gold Mountain (A F-2 base station cannot be install~d at this 
location since the City of Bremertoo operates on a channel 
15KHz a,.;ay, and a F- 2 trnnsmi t ter would cause harmful inter
fercnce). These receivers will be used to receive units 
operating on the F-2 channel on the west side of Vashon Island 
and the cast side of Puget Sound (Redondo Beach, Three Tree 
Point, etc.). 

Twenty-two UHF portable radio units were purchased and assigned 
to the North Precinct. 

4. Twelve UHF portable radio units were purchased and .assigned to 
the Southeast Precinct. 

5. In order to provide radio reception in the Skykomish area, a 
county purchased UHF repeater operating on the new East UlIF 
channel has been installed at the U.S. Forest Servic~ rndio 
site on Maloney Ridge. ' This system utilizes a county purchased 
control station located in the North City area of King County 
which is operated from the communications center using leased 
telephone lines. This ne,.; East channel UliF repeater provides 
radio coveragc of the northeas tern corner of King Coun t y. , 
Radio tests indicate that this includes U.S. I1igln·wy ;~umh\r 2 
from Gold Bar, Washington to 3 miles east of Stevens Pass. 

6. T\."o TAC-3 453/458 MHz base .stations 'vere purchased \vith county 
funds during this period. These st<:itions will be inst<l1l~d at 
Squak Mount.:lin and Harborvich" Hospital (el further d~scrjrtion 
of this system is outlined in the CHANNEL DEFINITION section of 
this report). 

7. Ten microwave multiplex channels were purchased witb county 
funds during this period. These multiplex channels will· be 
used to control the county purchased F-2 VHF base stations, the 
F-2 sattelite receivers, and the TAC-3 UHF base stations. 

PROJECT EXPENDITURES 

The following amounts of funds have been spent on equipment and 
equipment installation [or this project. (Th('se inclutle those 
Grant 1297 funds held for equipment and installation contracts· 
which are presently going out to bid). 

L.J.P.O. Grant No. 402 

L.J.P.O. Grant No. 724 

L.J.P.O. Grant No. 1297 
State share of match: 

County Funds 

$ 23,OS6~OO 

Grant Funds 

$ 295.000.00 

103,120.00 

395,000.00 
21,944.00 

12 
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L.J.P.O. Grant No. 1406 

King County 1973 Capital 
Outlay Budget -. " 

Xing County 1974 Capital 
Outlay Budget ~ 

King County 1975 Capital 
Outlay Budget 

Total County Funds 
Expended for Equipment 

Total Grant Funds 
Received for Equipment 

TOTAL FUNDS EXPENDED ON PROJECT 

TOTAL PROJECT COMPLETION . 
'0 • 

County Funds 

$ 3,324.00 

33,321.26 

137,159.59 

15,455.98 

$212,316.83 

Grant Funds 

$ 29,919.00 

$844,983.00 

$1,057.299.83 

The two phases of this project will just about complete this present 
project. However, the most severe problem affecting the project is 
and has been inflation. As a result the following items will have 
to be considered at another time when funds are available. 

1. Rattlesnake Mountain Tower - Rattlesnake Mountain is the only 
repeater site which does not have a radio tower. This item 
was requested in the 1975 King County budget, however was 
deleted because of a lack 6f funds. It is estimated that the 
cost of purchasing and installing a tower at this location 
would be approximatelY $35,000.00. At the present time, this 
site is being implemented on a temporary basis' using a wooden 
telephone pole as an antenna structure. 

2. North City Radio Equipment Building - A concrete block typc, 
.:radio equipment building is needed ~t this site in order to. 

house the East channel (Skykomish) control equipment which is 
presently located there iri an outdoor ca~inet. A building is 

. needed -in, or,der to protect this equ~pm9J1 t from vanda 1 ism and 
to provide housing for an emergency powe~ generator. It would 
also be used to house microwave control equipment and sattelite 
receiVers which will be added in the ncar future. 

3. Sattelite Receivers - The Department.'s 'UHF mohile' radio system 
was designed l'lith the premise that ·100 ,,,att UHF mobile units 
would be used throughout the system. In the interest of economy, 
however, 40 watt mobile units arc being purchased for the North 
and Southwest Precinct patrol vehicles. Thus additional multi
channel UlIP sattelite voting receiver units together with micro
wave multiplex equipment will be needed at each of these two 

". 
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Precincts. It is anticipated that two of these units will be 
needed {or the North Precinct and one for the Southwest Pre
cinct areas. 

FUTURE PROJECTS 
, 

1975 Law and Justice Ginnt Application 

The purpose of this new project is to provide eight channel UHF 
mobile radio units for t)le Department's detective vehicles together 
with the associated base station, microwave multiplex, receiver 
voting. equipment, dispatch console, and sattclite receiver units . 

1976 Law and Justice Grant Application 

The purpose of this new project is to provide the additional port
able radio units, sattelite receivers, receiver voting ~qGirment, 
and microwave equipment in order to establish an effective portable 
radio network in the heavily populated areas of King Co~nty. This 
p~oject's goal would provide each on-duty patrolman with a portable 

. radio unit. 
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