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SDOC

" We have provided you with diagrams and charts which depict the current radio systems for all county agencies.
In the case of the School District of Oconee County, we do not maintain their radio system. However we have
researched their current equipment and are able to briefly describe their system.

The SDOC currently utilizes a variety of radio systems:

Logic Trunked Radio (LTR) — Primarily school bus radio traffic and administration
Capacity Plus — Newer high schools and middle schools

Conventional Repeater — Older high schools and middle schools

Radio to Radio — Older middie schools and most elementary schools

Overall Pros:

LTR handles high volume radio traffic efficiently, Conventional Repeaters provide adequate coverage on school
campuses and radio to radio systems are low cost, but they comes with a price... coverage.

Capacity Plus is the most advance system in the school district. It is very similar to the LTR in operation;
however, it is much more efficient in managing radio traffic. This efficiency results in lower system costs.
Capacity Plus also provides features that none of the other systems can provide. For example, crystal clear voice
communications, extended range of coverage, text messaging, GPS data, privacy calls between radio users,
remote monitoring, remote disabling and most importantly an emergency alert function in the event of a campus
emergency.

W Overall Cons:

The LTR system is aging and its coverage has been severely reduced since narrow banding. LRT isn't alone in
reduced coverage, Conventional Repeaters also suffered when narrow banding was implemented. Radio to radio
systems have never been a good option when irying to cover a school campus. These types of systems simply
lack the transmitting power to properly penetrate the concrete and steel structure that makeup school facilities.
Capacity Plus systems do come with a cost. These type systems require the purchasing of new radios and
repeaters.

The most significant problem with the School District's radio system is interoperability between campuses, the
district office, school buses, emergency services and law enforcement. Under the current system, the only way
to communicate between schools and other agencies is by telephone.

One lesson learned at the Townville Elementary school shooting was that the telephone system isn’t adequate to
support the massive number of telephone calls placed. Officers reported numerous "all circuits are busy”
messages when they attempted to make a cellular call.



RADIO COVERAGE DATA

One tool considered in the installation of radio transmitters/receivers is a propagation map. Propagation or

W coverage maps show general coverage for large regions and therefore any boundary indicated should not be
interpreted as a rigid limit. The quality of transmission can be very different at places only short distances apart.
Inevitably small pockets of poor transmissions will exist within the main service area that cannot be shown on
the map due to scale issues.

Very mountainous terrain will also affect transmission signals. If you're on a mountain, you may be able to
transmit a much clearer signal than indicated on the maps. Likewise, if you're in a valley, you may have trouble
transmitting any usable signal.

The Received Signal Strength Indicator (RSSI) is measured in decibels (dB). The higher the dB, the weaker the
transmitted signal. Propagation maps "plot” the projected coverage using different shades of color. These colors
are determined by using topographic maps, which have elevation readings and other data.

While working on the Sheriff's analog radio system, we have learned that when a radio's "talk-in" signal reaches
-90dB the transmission starts to become unusable. Conversely, we found that a digital radio's "talk-in" signal
doesn't become unusable until it reaches -115dB. That's a 27% increase in "talk-in" coverage.

One option that has been discussed is increasing the number of analog voter sites within the current system. One

consideration that should be taken into account is the age of the current Raytheon SNV-12 voter. This system

was installed in 1999 and is approaching 20 years old. It is inevitable that modules of this system will begin to

fail and need to be repaired or replaced. In January of 2016, Raytheon ceased production of the SNV-12 and all

replacement parts. A "start-up" company has purchased the rights to manufacture replacement parts; however, it
W is unclear when these new parts will become available.

Second, a propagation map showing the projected "talk-in" coverage was produced for the additional four sites:
Salem's new water tower, the OLEC, the Cleveland Fire Station and the Oconee Airport. Although there is an
increase in "talk-in" ability for portable radios, the dB level for much of the county still remains at or near -
90dB. Given what was observed with the Sherift's analog system, -90db "talk-in" signals start to become
unusable.

Finally, cost. Each new voter site is projected to cost approximately $30,000. This would be a $120,000
investment for the four new sites on a 20 year old system that still leaves a large portion of the county at a -
90dB “talk-in" projection.

How does the Sheriff’s new digital radio network compare? The first step that we performed was to determine
where the calls for service (CFS) were occurring. Using the computer aided dispatch system (CAD) we ran a
report for the location of each call dispatched. This information was “raw’ data which included calls for not
only law enforcement, but also fire and rescue.

This data was then sorted using fire districts. What we discovered was that the Seneca area generated thirty-two
(32%) percent of the CFS followed by the Walhalla area with twenty-one (21%) percent and finally the
Westminster area with seventeen (17%) percent. The tri-city area, Seneca, Walhalla and Westminster) account
for seventy (70%) percent of all the CFS dispatched.

""The next step was to review the radio system’s infrastructure and determine transmitter/receiver options. Our
- first priority was the Seneca area, which accounts for one-third of the calls. Units in the Seneca area had only



two “talk-in” options in the analog voter system: Oakway and Long Mountain. This meant the distance to a
receiver was anywhere between nine (9) miles and twenty-five (25) miles, depending on the unit’s location. The
decision was made to install a repeater transmitter in the Seneca area and with the cooperation of the City of

WSemeca the location chosen was the water tower located on the campus of Oconee Medical Center. This reduced
the “talk-in” distance from a receiver transmitter to between five (5) and (6) miles. Another repeater transmitter
site was installed at Oakway, which not only enhanced the Seneca area coverage but provided coverage to the
southern area of the county and the “talk-in” distance to that receiver transmitter is between five (5) and seven
(7) miles.

The Sheriff’s digital system also has a repeater transmitter atop Long Mountain, which provides coverage to
Mountain Rest, Tamassee, Salem and most of Walhalla area. We did discover that the Walhalla area had
“pockets” of low “talk-in” coverage so an additional repeater transmitter was installed at the Oconee Law
Enforcement Center.

The Sheriff’s digital radio network is currently about sixty (60%) complete with three additional repeater
transmitter sites to be completed. The first repeater transmitter site scheduled is atop Round Mountain, to
enhance “talk-in” coverage in the Long Creck area as well as the area between Westminster and Long Creek
and the Cleveland Madison areas near the Georgia state line. The second site is Westminster, which will
provide additional “talk-in” coverage to the Cleveland/Madison area as well as Foxwood Hills, Chickasaw
Point and areas surrounding the City of Westminster. Finally, a repeater transmitter will be placed near Keowee
Key which will provide additional “talk-in” coverage for that area as well as Oconee Nuclear Station, Salem
and Jocassee.

How does our “talk-1n” coverage with digital compare to analog? With the analog system, users reported that
only about twenty to twenty-five percent (20%-25%) of their handheld radio transmissions were successful. The
& current digital system’s “talk-in” success rate for handheld radios is reported to be seventy to seventy-five
(70%-75%) and the mobile success rate is reported to be greater than ninety (90%) percent. This is a significant
increase in “talk-in” success from handheld radios, and the system is only sixty percent (60%) complete. We
attribute this increased handheld “talk-in” ability to a couple of factors. First is digital radio’s ability to operate
at signals near -115dB verses analog’s -90dB. From the start the digital radio has a twenty-seven (27%) percent
greater chance of producing a usable transmission. Second is the placement of repeater transmitter sites. By
spreading the system out over a wide area, the ability for the system to send and receive radio transmissions is
greatly increased. This is in stark contrast to the analog system which has only one repeater transmitter location.



VHF Low Band:
Roads and Bridges
Solid Waste
Vehicle Maintenance

Emergency Communications

Oconee County

Communications Overview

VHF High Band:
Emergency Services

UHF:

Rock Quarry
South Cove County Park
High Falls County Park
Chau Ram County Park
Coroner’s Office
School District of Oconee County
Sheriff’s Office
Animal Control
Detention Center
Courthouse Security
Local Law Enforcement



Emergency Communications
Current Communications
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WHF LOW BAND SYSTEM

Thiz radio syitem operates just above the Cifizens Band radia

freguancy spectrum and otitizes h.Tﬁh. pr:iv'een‘ radio trangimittars:

to comimunicate; This systerm doss not employ a radio
repaater and relisson radio ta radio transmissions to
Comuiicate,

Pros

This svstem-does notfall snder the FCCs ' Marrowband™
FaguiTeiment

Cons

This system requires the use of "high-power” radia
transmitiers, 100 to 500 watis. Because of the fransmitting
pawer reguitement, these radios are much more expensive 1o

purchie.

Coverage. Al three Departments wsing this, system have
smployee safely concarns about Ehe lack of radio coverage:
Each {}Epa’ftﬁnem has rosorted to u*;mg ﬂmptwe'e awned
cellular telephiones to somraunicata, One Depariment has

camplelaly abandoned Lhis radie system due to these

COMOETG,

lri'ttﬁgf:uﬁnﬁ Bility. Thase Departments have feway io

communicate with other county Departments (ie. Sheriff or

F|f§~.,|"ﬁ|,,=.-5me!| and-are often called to remowe ElF'hl‘['E-, sk a5
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Emergency Communications
Current Communications

Emergency Sarvices
{Fire and Rescue)
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VHF Radio Repeater System

This system etilizes & Raytheon SNVIE voter
mecule and two high-power padia:
{ra.rl:fsrhit:te r5, one Tor Fire and ﬁl‘lE‘Iflé.i'
Raseue. These transmitters are located atap
Lotig Mountain, wiich is sbhove the Goonee
State Parlcin Mountain Rest;

What is'an SNVIZ voter? & voter system
simply atilizes receiving radios, known os
site voler modules; wihich are pJa-::ﬂi:J
mrﬁughum the cow BEy Lo Feceive: r&dm
ErANEMisSioNnS 0N A shetific fr’equenw Zhce
a tadio signal is regeived, the voter modulss
send thelr siznal to a Control Processor,
located on Long Mourkiain, The pmm@s-;:r
svialuztes each sighal and then serids the
clearest ane tn the radio repeater far
fransmiissian,



Emergency Communications
Current Communications

Emergency Services
(Fire and Rescue)

Pros

This system allows users to utilize a much lower power
transmitter to communicate. Mobile radios are generally
in the 100 watt range and portables are in the 5 watt
range.

Cost per radio is much lower than the VHF Low-Band
radios because of the lower power transmitters.

This system has a high-power radio repeater connected to
the SNV-12 voter which provides much better radio
coverage than the old radio to radio VHF Low-Band
system.

VHF Radio Repeater System
Cons

This radio system falls under the mandatory FCC
narrowband requirement.

Post narrowband, some areas of the county experienced a
35% to 40% reduction in coverage.

Channel congestion.

Fire only has one channel for dispatching. During periods
of high radio traffic, users often transmit over the top of
each other. An example of this would be the afternoon
“rush-hour” period when you have three of four traffic
accidents, a grass fire and a couple of fire alarms. Fire
does have another repeater channel; however, it is
located in Westminster and is not connected to the voter
system, which makes it effective use limited.

Rescue has the same trouble as fire... only one channel for
dispatching and operations.

Voter Considerations. The system’s Raytheon SNV-12 was
installed in 1999.

Since installation, Raytheon has not only ceased parts
production, but completely closed the JPS
Communications Unit (Jan 2016).

As discussed above, fire and rescue both only have one
repeater for communications. If either repeater fails,
Oconee County’s ability to properly dispatch Emergency
Services will be severely handicapped.
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Emergency Communications
Curreni Communications

County Recreation Parks

South Cove
High Falls
Chau.Ram

i

UHF Radio Repeater System

Each 4f the County's thees recreational paiks IJtIFiIE'E an indepe et
UHF radia repeater systam: The repeatsr is oeated ﬂmfdtlz‘. amd
transmits a lgw power sigpal tocovier the redreation Arda.

Pros

By using a radio repeater, employess 8re bl tix ditry @ portable
radio to communicate, thies clirminating the: nigd for mobie tar
radbis:

Improved safety for employbes, Ay distuissed aleve, the emiployees
ks the i;l;‘pl'l;rt_j,-' wontact & ca-warker in the event of & disturbars asa’
merd Tor zssistance withowt hawing to retuen toohis velicle oF try to
miake a cellular tetephone call,

Cost.in thm o Eested r&dm FURE ataraystem, emplovess only nesd s
p:&-rl:{:i-:!n:f radio ta mmm—l.mn:ate eftminating the nead Tora ere
poawErid] radio: frans mltﬁer i l.l'L’:l'IlE]E

Confs

Fark amployies arey lmltad i heirability o comebinicate with
ather apenches, such as the Sherff's Office and Embrgemiy Servites)
From time to time there are indidents swhere [aw enforcement s
needed in the park or someane has 2 medical emerzency roguiring:
iernediato attention.

e af the ﬂﬁ’r}m s becaming a eoncern and the repeaters could Be
nEpI:-.u:pd iwhifch wnuld provide eden gﬁt‘dtﬂr muerﬁnﬁﬁ‘ and mmare
roliable service.



Emergency Communications
Current Communications

Rock Quarry

UHE Radio Repeater System

The ook Guany's radio system is the same type gy the counly parks.. a local

LHHE Fadin repeater system, The repeatar is lagated ar-site at the quaiy and
transmitsa low power radia signal for use ot the romales,

Pros

By eking a radio repeater, ginployesy are alie logarry 2 portabie radic to

communicate; thus eliminating the reed for mobile car ragios

Impruw:rl p-&ermanm pl prmjaliydss. A di‘.-acus‘s.ecl ahﬂ‘-ﬂa. thi emploges hFﬁ
the ability eshrhor 3 eotwarlmr in the avent of any sRUat0N reqUiring
attentinn. This tswary usetul in running the day today cpemtions at the
guarm.

safery. The: guarny for time o time needs 1o et rogk using eaptasives,
EMPLD‘HEE ﬁﬂFET‘l’ 15 THE RIOST 1 PORTANT THING DURING THESE EVERTS:
Thé ra ppﬂ?er Fystern alltws everyone ta bein constant midio cantagt with

saachother dusing the blast, thusdrapeoing safety:

Cout. In this localized radio repepler sysiem, employses anly necd 8 r'}Ur‘E:tl;‘ij
radin ty communicale,,. eliminating the need for a more powerful Fdio
transmither inoa velhiche,

Cons

Cowetage. Although maost of theguarny compliEis covired by tha regeate r

‘there are some-areas of the pit that have poor reception.

fge'ofithe Systernis bocoming a toncers and the repeaters could be
r&pkqmgj whh_h uscled nf;:n..'l.:l-e; eien greate candErAEe B e |'1=I|a hha
ZETViCE,



Emergency Communications
Current Communications

Sheriff’ Office

i B arcnmont Natlroi UHF Analog Radio Repeater System

UHF Digital Radio Repeater Sysitem

Thie Sherifi’s Office taw enforcemant radio network currently operatos two o ifferent systems,
anatog and digital. This radio network eacompasses several difforent departments including:

Sheritf Difice
Caroner’s Office
Detention Center
Arnimal Tontrol

Four Additional Law Enforcement Azencies

The #nalog radio repeater System was ordginally installed in the Tale 1970 and was
upgraded inthe |ate 1990 1o utilize the Raytheon SMY-12 voter. The voter systam is shared
with Emergency Servives {Fire and Rbscue) and the sheriff’s Emergency Communicatians
Division maintaing the network's infrastroctars:;

Thedigital radio repeater system was first installed derng the fall.of 20 in prepa ration for
the FCC's mandatary narrowband feguirement effoctive on or thﬂTF_‘: Januar\r T EEH This
began a migration perod where pew vehicles were equrpped with digital ra qu This
rigration continued over the newt six years and the sysiem hecams operstional in March of
2016, The Sheriff's Office is currently about sicty (6045} complete with installing the necessary,
an‘raatq'uct!,lfe- for ’rhe digi‘ta] natwarl, The netwnrlt currantly serves Hae Sheriff's L'Jﬁ'_{E,
Coroner's OFfice, Detention Center and fawd additicnal Law Enfareement agendias.
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Emergency Communications
Current Communications

Sheriff” Office
Law Enforcement Network
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Pros

This systemn-allows users to utilize 3 much lower power
transmitter to communica tar ul eaile radli s are gaberally
i thie 100 watt vangs and pm‘h‘ni&a are in the 4 wait
range.

Equipment costs per unit are generally lower than VHF

Low-Band radios hecause the sysiem can apsrabs with
fowrer power tranamitisrs.

Thiz system hag & high-power f‘a::_;lie_:-_. repeater connacted
o the SMV-12 voter which provides much belter radio
caverage than theold radio to radio VHF Low-Band

sy stam.

Signal penetration into bulldings in generally much

ha,tt-er using s UHF sigaat when compared to a VHF Law
ar WHE Hi frequency.

The Shariff's Office mamtaing tao repedter channels to
reduce commuanications ==l gestion and provide a
recundant "hack-up” in case one repeater flls.

Cots

Thiis radio system falis under the maneatory FCC
warrcwhand reguirsmant;

Past narrewhand, some areas of the sounty
E:{peﬂﬂ-nced a 35@’. i D% raduction c:mrﬂrage

Cost, This systern utilized a 100 watt UHF mobile
transmitter, for each vehicle, costing areund %2.000 per
a'amﬂ

Yoler Considerations, The qytﬂ;ﬁﬂm = Raytheon SMY-12
was insialled in 1998,

Since instaliation, Fayiheron has ngt nni'_l.-' E’-E?I:EE;Iﬂ arts
pmduu:tmn bt ::’-::-n’tp!mffl],r closed the JPS
Cammunicaticns Unit {Jan 2016).

The voter sysiem is cxpensive to operate and malntain.
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3
IP Site Connect uses 4 Metro E Loop an the Oconee é\ Repeater Site @ Voter %Sile

Emergency Communications Broadband FOCUS network to connect a series of .- > PATROL (slot 1) IP Site Connect Path

repeaters together, forming a wide area radio system.
Law Enforcement A received radio transmission, except S5 (slot 2) and —»» SPLSVCS (slot 2) IP Site Connect Path

Digital Repeater Overview the Detention Center {slot 1 and 2), is routed through ——+ Repealer RF Transmission on Slot 1
the Master Control repeater, via the Broadband ——#H- Repeater RF Transmission on Slot 2
Metro E Loop. The Master Control repeater then
sends that transmission out to all of the repeaters for
rebroadcast via the same Metro E Loop.

Sfot 2, of the Wathalla repeater, is used
05 a local repeater for the Walhalka

l“ ‘{ —— Police Deportment ond is not part of

the IP Site Connect System. All inbound

and outbound cemmunications are
conducted via radio transmissions.
82 S4 85

Salem ... Long Mountain Walhalla

A |3 R S A

A :
.
A e
Q ...........................................
.......................................... D
S0 < = | s6
OLEC Westminster
Master
A . 7 Radio traffic received by these sites is
D . directed to the Master Control repeater
. for signal strength voting. These sites do
: v v not transmit any radio signals.
., 5
A e
= 5
o ——H- s9 Alltel/ Voter

Slots 1.and 2, of the Detention Cent i i

re:mter, is used os a Jocal repia:':rfe;r ROUI’Id Falr Play Slte 6

the Detention Center and is not part of H

the IP Site Connect System. All inbound MOU ntal n

and outbound communicetions are
conducted via redio transmissions.
Detention

Center
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Emergency Communications
Public Safety Radio Network

Communication Center to Field Units
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Emergency Communications
Public Safety Radio Netwaork

Field Units to Communication Center
and Simplex Transmissions
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