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Executive Summary 4

This report provides a description of a study into the application of Global Positioning Systems (GPS) in
GKS FINY aSNPAOSa aSO02NE 020K G2 lFaaraad Ay GKS
disease outbreak and to determinghether business benefits seen to accrue to trucking fleets and

urban vehicle fleets can be anticipated among these rural businesses.

In a real or suspected disease outbreak, rapidly controlling the movement of animals and potentially
contaminated vehiclg, people and equipment is one of the most effective means of reducing the risk of
disease transfer. The use of GPS systems in this test has shown that operaoisdustry command
centrecould locate, identify and track vehiclaschithat contact andcontrol could begin in minutes, and

a full analysis of vehicle movement on a suspect farm could be completed within fibersystem

provides both tracing forward and tracking back from a subject fadilfithout such systems, this
activityremairs a mamial orat best anautomated file search by all farm services operators who were or
could have been on or near the subject facility.

No directlycomparative measures of this approach are availaHiewever, while some vehicle

identification relative to subject farm visits might be accessed quickly from farm records, the full track

and trace analysis needed to reliably identify all potentiailyolved vehicles and all source and
secondaryinfectionfacilities would involve a distributed and very involved investigation of farm service
2NBIF yATIFIGA2Yy&aQ NBO2NRAX LINRoOolofé NBldANRY3I RI&a
necessitatea significant amount of coordination.

In many trucking and fe& management applications, GPS systems have provided benefits in several
areas, including customer service, fleet management, and scheduling efficiency. In the study, some
benefits were identified by participants in customer sengabe ability to immedately inform delivery
customers of updated arrival times, for example. Most participants did not use the GPS system, which
was installed in one or a few units within each fleet, for fleet management purposes. For those with
newer commercial vehicles, dyard capabilities are used by fleet managers to determine service
points and to review vehicle performance; others used a tach card system across their fleet, and these
practices were not overridden for the test.

During the period of the test, farm servioperators continued to investigate, and in one or two cases to
purchase GPS systems for their own purposes.

As a additional aspect of the study, the project team investigated the integration of GPS data from
several systems into one tracking system, aodt a preliminary model of a command centre module to
use such industrwide data for emergency response circumstances.

Overall, the test is considered a success, with the reservation that most participants did not intensively
investigate the potential bsiness benefits the system might provide in a$chle rollout.

A Feasibility Study for the Application of Global Positioning Systems in the Farm Services Sector
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1 Background

Speedof responsds a critical factor in containing disease early diseaseoutbreak Controlingthe
transferof a disease virusom one flock to anotheis a primary contributor to limitation of disease
spread and therefore to reduction of loss&arlydisease outbreakimulationsheld under the auspices
of the Poultry Industry Council in Ontaientified thatwhatever the risk of transfewehicles,
equipment and people moving between farms represent an opportunityierspread ofnfection.

On-farm food safety programi the poultry industrycontain some measures to contrible transfer of
potentially-infectious material onto a poultry farm, and/@ontain the spread of potentialiyfectious
materialfrom an infected location. Biosecuritygiocols have beeprepared that provide guidance for
mostfarm servicesectors andvoluntaryimplementation of these protocolill be encouraged
through inbbrmation sessionto be offered on an industrywide basisn several centres i@ntario,
concurrent with the release of this report. In addition, several more proactive operators in some farm
services sectors have developed biosecurity practiohsntarily and encourage their personnel to
adhere to them during farm

. Visits.
Farm Services
Veterinarians Nevertheless, it is the nature
Live haul truckers
Vaccinating of the farm services
crews Barn cleaners and . .
Bedding / power washing industries that there are
suppllers , many independent, local,
Fuel delivery i o

Chick and and regionaparticipants,

Municipal . .
person%el who have had little guidance

pullet delivery \
Deadstockand _— in the application of
. Catchi . . .
alehing crews — hiosecurity practices.

rendering
Egg collection \ Inputs suppliers Indeed, many larger,
and gradin .
grading Feed sales and broadly-ranging operators

Board
deliver -
inspectors y follow limited or no
Equipment sales

OMAFRA, CFIA, Manure ; . . .
MOE, etc.  managers 2nd service biosecurity practices at all.

In severalrecent investigationsit has been estimatethat a poultry farm may havas many a850

visits per year from farm servicednd so, whe the risk represented by the movementwobrkers
equipment and vehicles from facility to facility is expected to be reduced by the voluntary actions of
farm services operations, these operatpparticularly those coming in close contact with the birds,
remain one of thepotentialmeans of disease spread amopaultry farms.

! Cunningham and FairchilBiosecurity Basics for Poultry Growers
(http://pubs.caes.uga.edu/caespubs/pubcd/B1306/B1306.tMepartment of Agriculture, Fisheries and Forestry,
Government of AustraliadMajor Routes for Disease and Pathogen Transmighitho://www.daffa.gov.au/animal
plant-health/pestsdiseasesveeds/biosecurity/animal_bioserity/bird -

owners/poultry biosecurity manual/disease_roujes
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From the experience of the outbreak simulations carried out in Ontario, the wat&rteken in
preparation of the Eather Board Command CentfeBCCG the province, and the efforts of the farm
services industriem developing their protoco|gelatively little objective information was available
concerning thepatterns of movemenbf these services, independently and collectiyédyinform the
L2 dzf GNB AYRdz2aGONER QA& SYSNHSyO& LiNd faimNeBpaighBeiras nbty R NEB &
well documented. And of principal importance, takility of the industry to identify and locate vehicles,

through its FBCC and/or in support of involvement by Canadian Food Inspection Agency (CFIA) in disease
outbreak respose, was largely limited to a compahy-company file review, based on fammisitor

records when and to the extent that they were available.

Given these factors, and the need to more quickly identify these vehicles, and the equipment and

personnel they caied, in order to speed the response of the industry in a disease outbreak, the study

that is the subject of this report was initiated.

Global Positioning Systems (GPS) have been in use in managing vehicle fleets for over two decades. In
recent years thedgchnology has been continually enhanced. In one stream, new automobiles are often
equipped with orboard GPS systems, such as OnStar in GM vehicles, and GPS applications to assist in
finding destinations and provide directions are available in handheldating and communications
devices, such as courier tracking units, cell phones and Blackberries, and in automotive aftermarket
versions, such aarminandMagellan All of these devices can locate theit, and therefore the

individual holding the unit othe vehicle within which it is installed, on an electronic map, together with
publiclyavailable information including latitude and longitude, street address, and so on.

For commercial applications, the GPS system is also interconnected with any rafmbhbiclerelated

controls or sensors, so that vehicle speed, braking characteristics, service requirements, loading, etc. can
be viewed by the driver and/orwaeb-enabledcentral dispatch or fleet management function.

Connections can also be made tolomard accessories to identify when a power takéis engaged, a

lock is open, or a battery is low. In a similar manner -t@ft and safety reporting are made available

in a twoway communication link that can disable the ignition or enable an alert.

2 Objectives of the Study

The goal of the study was test a commercialhavailable GPS systaim centrally identify farm services
vehicles ad the facilities they visit, and to determine how quickly they could be identified and tracked
under outbreak conditins.Further, we set out to identify whether the cost benefits of GPS that have
accrued to other organizations in different industries and environments would translate into benefits for
rural farm services operationhe team evaluated several commergiaiailable GPS systems and
selected one that was anticipated to provide a full set of features, both for the objectives of the study
and for operators, should they be interested in the operational potential of the application.

2.1 Emergency response:
Specifially, the project set an objective teetermine and document the time required to identify
vehicles that have visited a subject fanma simulated FAD emergen8econd, the project would

A Feasibility Study for the Application of Global Positioning Systems in the Farm Services Sector



demonstrate the ability of the system to identify all movement dmchtion visits by these vehicles
during the infectious period

2.2 Operational benefits:
The project was also intended t@cument the operational /cost benefitss perceived and experienced
by participants during the pilot period, based on the commercialiapfbn.

3 Scopeof Work

The initial scope of the study planneditwstall GPS units isighteenpoultry service vehicles
representingthree farm services. The system selected was to provide visibility and reporting for each of
the participants in the study for their own vehicles, via a visalsed interface. Vehicles in the system

were to be disguised by the use of encoded labels in the da&gli@seports and on maps.

During a period of observation, over one or two months of full operation, the project team was to
FylFrftel S FyR R20dzySyid Y2@SYSyid o6& Fff aSNWBAOSa {2
patterns of travel for variosi service vehicles, and to identify commingling points at which the

participating vehicles and their occupants would potentially cross paths.

The system was to enable the establishment@f@2 YY I yR OSy (i NBé¢ 6A0GK DAEAAOAC
fleets, at a central and secure locatiofhis command centre would be the focus of the outbreak
simulation and tests of the time required to track vehicles visiting a suspect or infected farm location.

A disease outbreak would be simulated on the system, anddvioglude identification of all vehicles
visiting the suspect/infected farm during the infectious period for the disease. Vehicles visiting the
suspect/infected farm would be tracked back to locations visited in a suitable period before the
suspect/infeced visit ando locations visited in a suitable period following the suspect/infected visit.
The process of identifying and tracking the visiting vehicles and the time required to identify and track
them would be recorded during the simulation.

Theresuh 2F (GKS aAYdzZ A2y YR GKS dzAS YR LISNF2NXYIY
reviewed with the FBCC representatives, along with a demonstration of the system.

Participantsin the pilot project would be asked documentthe operational impacs of the systenin
their businessesand discuss their observations with the project team at the end of the pilot period.

At the end of the pilot period, presentations of findings were to be made tdPii@Board members and

to other individuals and groups agetted by PIC. A report was to be prepared for archive purposes and
for distribution to interested parties and organizations in the poultry industry. Highlights of the findings
and results of the pilot project were to be included in materials providedutdipations by PIQ:he final
report would be posted tevww.agbiosecurity.ca

A Feasibility Study for the Application of Global Positioning Systems in the Farm Services Sector
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3.1 Adjustment to Scope

Early in the fieldwork period, a review of the traffic patterns of fifiisen vehicles initially signed on to

the system was undertaken. It was clearly observed that the relatively small number of vehicles on the
system and the large number of potential visit locations were resulting in only a very few multiple
vehicle visits during a reasonable infectious period. fikenbers of the project team realized that this
fact would significantly limitthéd ST Y Q& | 6 A £ A é@ndlysid r2quitd$ idkFhe sidilatiork S
exerciseand so additional participants were recruited in November and December, 2008.

Additional partiipants were brought onto the system in services not represented in the initial group,
and also in two of the initiallyecruited groupsA second participant company was recruited in feed
delivery, and two were recruited in broiler chick deliveéfae goalvas to establish participation among
the higherintensity andmore-frequent farm servicedn addition, a mix of larger and smaller operations
was attempted.

With theseadditions, m@rticipating servicefor the three key months of the pilatnd for the outbreak
simulation included

Feed delivery (2)

Chick delivery, Broilers (2)

Chick delivery, Pullets

Egg collectiomnd gradingdSmalker farms)
Dead stock / rendering

Live haul

Board inspector

To To Do Do To o Do

With this contingent, the team hadaced GPS systems in 23 vehicles representing 7 seraic3
organizationsA review of the traffic patterns and farm visits confirmed thith this profile, multiple-
vehicle visits during the length dfe planned infectious periodould beimitated in the pilot.

The project team was able to negotiate a renagreement for the installation and use of the GPS units

and the central system for the period of the pilot study, rather than the purchase of the units that was
FYGAOALI SR Ay GKS ad0dzReQa 2NRIAYI{ RtedtatAey ® ¢ KS
larger number of units without exceeding the amount provided for securing and operating the units and
the system.

4 Design of the Study

The study was designed to be exploratory. While farm services had been involved in all of the industry
simulatbns held during the past fowr fiveyears, and many representativesveecontributed to the
development of biosecurity protocols for their industries, the patterns and interactions of their activities
was not well understood-Hence the methodology desbad below.

A Feasibility Study for the Application of Global Positioning Systems in the Farm Services Sector
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With assistance from PIC, a Steering Committee was formed comprised of PI@nleoavdrswho are 10
also reoresentatives of each of the four feather sectors. The Committee was able to provide guidance on
the selection of participants andonthe @5 OG G Sl YQ& | LIINRBI OK G2 GKS O2f f

4.1 Participating Farm Services

The team considered the mix of services that would be most useful in the study generally and in the
simulation particularly. Steering Committee members reviewed the appraaphrticipation by sectors,

and suggested valuable options. Potential participants to be approached were identified from the
{GSSNAY3 /2YYAGGSS YSYOSNRAQ AyLdzizs FNRBY S. AT FAES
Poultry magazine.

The project €éam contacted possible participants by telephone to introduce the pilot project and to
establish at least a conditional positive response. The study was positioned as an industry initiative
being pursued under the auspices of the PIC. In at least onetbasggcision to participate was

described asm@mopportunity to support the poultry industry in Ontaritn several cases, participants saw
the study as an opportunity to learn about the use of GPS systems in their businesses and how it would
help in diseae outbreak management.

Following expressions of interest, all of the potential participants were visited in their facilities by

members of the project team. In all but one or two cases, agreement was reached. The mix of

participant organizations favourddrger operationsgenerally due to their accessibility, availability of

staff to focus on the pilot, and their generally stronger concern for indtlstrgl activitiesWhile the

team is concerned about possible differences in modus operandi and differing levels of risk of disease

GNF yaFSNI I Y2y3d RAFFSNByYy(d aArisa 2F 2LISNIdAz2zyazr GKS
the efficiency of their participatiowith respect to numbers of farms serviced, was a strong positive for

the study.

4.2 Selection of a GPS System

There are many GPS systems available commercially in Canada and across the world. GPS systems have
been used for fleet management and asset locatimee the mid to late-1980s, and great strides have

been made in recent years through their integration with advancing capabilities in digital mapping, data
management capacity and component costs.

The project team undertook a review of available systeising a wekbased search. A set of
requirements/specifications was prepared, and an initial selection of a short list of providers was

developed. Telephone discussions with the shisted candidates, demonstrations of their systems,

and additional analysa (G KNR dz3K $So0 a2dz2NOSaz SaildlofAakKSR (GKS ¢
requirements. From this process, an Ontao@sed supplier, BSM Wireless Inc., was selected.

4.2.1 Description of the GPS Service/Capability

The GPS units consist of a data coltectinit connected into several predetermined sensors in each

vehicle, and an aerial to send and receive data managed by satellite. Some sensor links are optional, and
decisions concerning which to enable are important in determining the functionalityodf ieatallation.

A Feasibility Study for the Application of Global Positioning Systems in the Farm Services Sector
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That is, the basic unit will enable the collection of information about the location of the vehicle into
which it is installed, and a range of information about its movement and operational status.

The capabilities of the units,andho8& Syl 6t S Ay T 2 N | tbhasedyienkryweteKS & & & i
discussed with each user prior to installatidine project budget allowed for the installation and

enabling of the basic system; participants were given the option to acquire additional seoviche

system.

¢t KS @OSKAOE S dzyAla ¢th& NBeitheyaxandut riorSaRomimnadiénslinit vias
installed within the vehicleab or passenger compartment. The need for driver guidance/location
functions was not considered necessagiven that they had other sources for this information (call
sheets, work orders, customer lists, etc., and communication was handled for the most part via cell
phoné).

Information collected by the vehicle units is relayed via satellitedecure daa centreat BSM Each
@S K A O tldedlién, dat&rined as a latitude and longitude intersection, is relayed to the central
AYF2NXYIFGA2Y RSLIRG Ff2y3 gAGK GKS OSKAOf SQa ARSy (A

in-vehicle GPS unimfory G A2y (Kdza O2f f SOG SR dthyiths, eMIB/fadtign&i® A a ad
event has a timef-occurrence associated with it.

While vehicles are pursuing their d&g~day activities and visits to various facilitidse GPS systemso
identifies thelocations they visit, both by longitude/latitude and by street address, if it is available on
the system. This capability allows for recording when a vehicle is on a farm, at another irsestific
location, or at a public location.

OnceinthedataceanNBE X GKS Ay F2NXIGA2y NBfF&@SR FNBY SIOK @S
mapping software and a reportriting function, so that various views of the data can be prepared and
FO0OS&aaSRd 91 OK FtSSG 2LISNI G2 NI Andormatriviaa yWedbRsedi S O dzNB
interface.. @ YIFLJ 2NJ NBLR2NIZ FtSSG 2LISNIG2Na Oy GKSYy @A
RSalUAYIlIGA2yaY YR 2LINIGAy3 OKIFNIFOGSNRaGAOaA G (K

The system interface has a robust reporting caliigthat will allow secure review and analysis of
information about one or all of the vehicles in a fleet. Examples of the reports that can be generated by
a system such as this are included in an appendix to this rdpaaddition, on a request basidata

relating to any or all of the vehicles in the system can be transferred from the data centre to any ODBC
compliant database for offne storage and analysis.

422 #OAAOQGET ¢ A O#1 i1 AT A #A1T O0OAG

In preparation for the simulation, thproject team worked to gsblish vehicle movement information

for the use of a virtual command centre. As noted earlier, industry simulations in poultry in Ontario had
shown that the identification of vehicles that have visited a suspect or infected facility, and tracking their

% A discussion of these items later in this report identifies that several of the business benefits offered-by GPS
based systems rest with some of these functions; decisions not to provide them in the basic installation package
limited the evaluation of opetional benefits later in the study.

A Feasibility Study for the Application of Global Positioning Systems in the Farm Services Sector



movements during the infectious period was difficult, mdéiceted and timeconsuming. Most farm 12
services would rely on their business transaction records and/or vehicle records to perform these tasks.
Much of this information would be in multiple data sees within accounting and operatiossipport
systems, or available only in paper form. Further, many smaller farm service operators keep informal
records.

On an individual fleet basis, the GPS tracking system clearly provided an ability to quicklyrndcate a

identify vehicles and facilities on their routes. That information, however,dwesicleO S v ich& O ¢

information about location, facility, and so on, was identified with and accessed by each vehicle. In order

to perform the analysis of the simulatipthe information aboutvehicleseeded to be accessed by

locationcAy FI Ol -GRy ODNA @&Fd OAY AKIRRAGA2Y X GKS O2YYFYyR O
vehicles from all fleets together.

Options on the standard system allowed views oftheda®d & f f OSKAOf Saé¢x | yR NBI
be run that would display analysis of all vehicles in the study. However, reports were not easily available

on the system that would opeta in a facilitycentric manner, and allow analysis of which vehiblag

visited a quarantined facility during a given period of time.

In order to enable this latter requirement, project team members devised a methodroferting each

visited location fromthe vehicl® Sy G NA O RIF GF Ay id2 | 4af hafhRRSaldled 2y G K
iKS @SKAOtS RIFGF G2 0SS a&aSsSy¥ DuigthEtodvkrsidnitres Iy R (K
landmark identities were encoded in order to mask their actual name or address, thereby protecting

individual farm and business identities.

With the landmarks in place, the command centre was operational.

4.3 Concerns of the Users

At early stages of the project, potential participants expressed concerns about the use of GPS systems.

Some of these concerns were about the exposure and confidéh@ali 2 F G KSANI 246y FyR (K
business and personal information, and some were about reactions and concerns likely to be expressed

by their drivers.

4.3.1 Farm/Customer Confidentiality

Since the mapping functions of the GPS systems contain stoeleesses that are displayed whenever a
vehicle visits, some participants were concerned that thegtamer listswould be exposed to
competitors. Some were also concerned about their providing poteniiiiate information about

their customers and thie farm businesses.

All information on the GPS system is sourced from public information, and therefore does niiéens
confidential information.The project team encoded all facility information during the lamdrking
activity described aboveand inthe command centre data, these identifiers were usid owner or

% This process, however, was very tit@nsuming for both the project team and for the participants. It required
participants to provide an ofine identification of each facility by type, and the facility type wasdus
individualized for each location visited to create the landmarks in the system.

A Feasibility Study for the Application of Global Positioning Systems in the Farm Services Sector
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business identification was collected or maintained in the databa8eeninformation was displayedn
the mapping interfac®r in reports facilities were identified byublicly-availablestreet address and
location code, rather than bgn owner or business nam&herefore, in project management, in
presentations and in this report, any reference to owner or business hames has been eliminated.

4.3.2 Participant and Vehicle Identification

Similary, participant identification was agreed to be held confidential in the study. Company names and
individual vehicle identifiers that might have been used for individual fleet managelyethie

participants havédeen eliminated at the command centre levEherefore, for the more public interest

areas within the study, the simulation and its analysis, vehicle identifiers have been encoded in such a

gre Fa (2 RA&AIdzZAAS (GKS LI NGAOALNI yiQa ARSyGAGe: oK
vehick would be undertaking feed delivery, deadstock collection, etc.

4.3.3 Driver B ehaviour

GPS systems such as those considered for use in this study have the capability to capture and report
driving characteristicg speed, rate of acceleration and braking,tigvving, etc. While many of these

data have been available in commercial vehicles for some years, including the tach cards of decades ago,
some potential participants were concerned that drivers would react against the exposure of their

driving behavioumwhile on the road. The data captured by fesystemsare alsaable to report all

locations visitedthe lengthof meal, rest and other stops, and deviations from a planned route. Some
formerly private activities might now be exposed on the system, argfdtto be avoided.

There was very good support for this area of concern from BSM Wireless, the system stigpiles to

their long service in thir industry. While they were able to describe successes in dealing with these
concerns, they also had develeg proven ways of handling these situations, both proactively, and

should they surface during the course of the study. Discussion of these approaches dispelled most of the
concerns expressed, and in many cases, participarggestedhat the system woulderve to assure

driver behaviour that was consistent with the safety profile they wished drivers to espouse, the level of
care for the vehicle they expected driverspgorsue, and thdusiness image thegxpected them to

display.

4.3.4 Police/ DOT Access to the GPS Unit/l nformation

Concern was expressed by one or two participant representatives that whenestdppa police officer

or by aDepartmentof Transportofficer, drivers would be required to surrender access to the GPS unit
and its data. From discussiorntlvthe supplier and a small amount of wélased research, the project
team was led to understand that a GPS unit or its information could be accessed by these public
servants only if permission was givealthough volunteering access to the vehicle ahd tab would

be considered permission.

4.3.5 Multiple Drivers

In some fleets, drivers are assigned to a single vehicle, and unless they are given a replacement vehicle
during servicing of their assigned vehicle, or under other special circumstances. In thesgtica

vehicle information can be consistently attributed to one driver, for performance analysis, confirmation
of activities, etc. However, given that the system as installed did not have the ability to identify a driver
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with the vehicle, those fleethtat moved drivers among multiple vehicksuld not be able to attribute
individual vehicle performance to an individual driver on the system. It was felt that the amount of
information on the system would allow reasonable ability by the participantsitbliinks between

vehicle activity on the system and other vehicle and business records in order to perform this analysis.

4.4 Timetable

The study was initiated idune2008, with the analysis of available systems and securing the
participation of the target fam services as first priorities. Installation of the first set of GPS units
commenced irDctaber 2008, with the additional units installed by early January, 2D08ing this
period also, the landmarks were created on the system, to allow the proper areatithe command
centre, with the patient assistance of the participating organizatidhepatterns of travel were studied
as an ongoing activity during the live operation of the system, and screen shots demonstrating the
system capabilities wereaptured from time to time.

A preparatory run of the simulation was carried out in late February, 2009 to review the selection of an
index farm¢ one with a good number of multiple visiisand to determine whether the simulation plan
would work adequatelyWith that pretest successfully completed, the simulation was carried out in
early March, 2009.

The test was discontinued at the end of March, 2dSMallowed atwo-month window of information
G2 NBYIFIAY afA@Sé o0Se2yR GKI G LRABIMwim/ablatb KS LINE2
transfer that data to a server on the eBiz network, for additional future anlysis

During April and May, discussions with seveffethe farm service participants were undertaken to
review the results of the simulation and to secure their assessment of the business/operational benefits
of the GPS system in their organization.

The study is concluded with the release of this projegbrt in early July, 2009.

4.5 Tracking M ethod

Vehicles can be tracked by map location and through reports, both available on thenabled GPS
system. In the screeshot below, vehicles are identifiezh the mapby coloureddots in seeral
configurations.

‘WS RSNE FNB SyO2dzNF 3SR (2 NBOASE (GKS &GC2NJ CdzNI KSNJI { G dzR
additional use for the GPS data.
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moving vehicles are shown as green dots. Clear green dots are vehicles captured in a stationary idling

state, and those with arrows are captured irtion, generally in the direction of the arroled dots

are vehicles that are in the fleet, but whose engines are turned off. On the map, vehicle performance
information can be accessed by moving the cursor over the subject vehicle; the result is a window
information, superimposed on the screahot and displayed towards the left side of the map.

In the report panel below the map, the activities of a selected vehicle are detailed. The lines of
information are both timeand eventdriven; scheduled updas will provide the status of the vehicle at
that time, and stops, idling over a minimum (gget) time, and other changes of condition will cause an
update line to be generatedReports can be run for current activity and for historical periods anytime
within the threemonth window of data maintained in the GPS system.

4.6 Outbreak Smulation
The disease outbreak simulation and system test was designed to mimic the activities and requirements

of the poultry industry, as represented by the Feather Board Condn@entre (FBCC) in Ontario. A
Gadza LSOOG ¢ 2 Ntb HegelR@el onftHe Bistems ds & the farm had sieélared on a certain
date in the face of unusual flock conditions.

UsingHigh-Pathogenidvian InfluenzaHPA) as the inferred disease, thegyect team identified an
infectious period for the subject location of seven daysisistent with industry practice, during which
0KS Y2@SYSyd 27F Ittt OSKAOftSa @GAaAradGAy3d GKS adzoea2SOi
would be identified so that they could be intercepted and cleaned/disinfected and their activities

studied for action by the industry response team. All farm premises visited by the walpde seven
daysfollowingtheir visit to the subject farm would be identified sbat they could be notified of their

heightened risk status, and investigated for possible disease symptoms. All farm premises visited by the
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vehiclesup to seven daybeforetheir visitsto the subject farm would be identified so that they, also,
could be notified and investigated for possible symptoms.

For one step forward and one step back, vehicles that had visited any of the farms visited by the vehicles
coming from the subject farrwould also be tracked one step forward, as a demonstration of the

analytical approach. While the relatively small number of vehicles in the system would not be able to
imitate the full impact of all the farm service vehicles that would be likely to Wisistibject farm and
therefore need to be tracked, the speed of response of the automated system would be measured for
comparisorunder the established test conditions

All other visit locations would be identified for the vehicles that had been on thgsufarm during the
infectious period, so that theBCC or the CFtAuld be ready for investigation of possible secondary
infection. The forwardnd back tracking of any vehicle would be limited to the lesser of the infectious
period and the occurrencefahe cleaning and disinfection of the vehicle.

The simulation test was focused on farm visits. In addition to these, the GPS system would also allow
tracking of visits by the vehicles that had visited the subject farm to other facilities. This intradaces
opportunity to perform the same analysis and to enable the same communication strategy for home
offices, processing facilities, weigh scales, truck wash sites, and public facilities. The project team
implicitly included the notification of the vehictavner in its analysis, and so response at a home office
yard or other locations of concern would be undertaken by the owner, either voluntarily or under

request from the FBCC or instruction from CFIA. The reasonable need for analysis of and response to all
these potential risks is, however, a subject for further research, and may be a consideration on a case
by-case basis.

4.7 Business/Operational B enefits
Case studies on GPS system supplier sites and information supplied by BSM suggested a number of areas
of business or operational benefits of using GPS systems.

Some suggested benefits related to fleet scheduling components provided with or available for the

offered systems. These components provide the opportunity to optimize travel routes for individual

vehicles, and also allow rationalization of multiple routes, bothvhich are intendedo minimize the

total distancetravelled to complete the required visits. The BSM system did not include these

components, although a route optimization package is offéreid I & A y 4 SNR LIS NBoars & 6 A U K
system, and indeed they were not required to undertake the planned simulation and test.

Benefits potentially provided by the system selected for the test include:

e Realtime location of vehiclesg to provide upto-the-minute arrival time information and to
allow expediting of calls (reduction of cell phone use is cited)

e Posttrip analysis of routes and timesto confirm visits and visit times, and to allowptanning
routes for future visits (managing labour costs d@ravel time)

e Tracking of driver habits, with respect to potential maintenance and operating costs (eg hard
braking, heavy acceleratianreducing service interval and increasing fuel efficiency)
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e Tracking the use of powdakeoff (PTO) and otherccessories to confirm activities during
stops and to assist in tacefund claims for PTO use

All but the last of these benefits were potentially available to all participants. Connection of sensors to
the PTO unit and other accessories was optionaheBSM system.

4.8 Anticipated R esults

Based on the design of the test and the demonstrated capabilities of the BSM GPS system, the project
team anticipated rapid identification and uncomplicated tracking of vehicles in the simulation. While the
test did not gan for a direct comparison between the systelmnven analysis andnalysis usinghe

LJ- NJi A @wistidigipfdingatibn files, identification and tracking of vehicles on the subject farm within
hours would be considered a major reduction.

The team anticipted that participant organizations would use the wetabled system access to check
GSKAOE S t20FGA2ya FYyR (G2 NBaLRYyR (2 agKSNBE Aa (GKS
anticipated that participants would use the system to review routes anégimand to check on driver

habits in a postudit mode.

5 Findings

Following is a summary of the general findings recorded during the period of the research, and specific
findings from the simulation that was undertaken. Where relevant, implications ofebalts are

presented in support of the analysis of findings and the conclusions presented in the following section of
the report.

5.1 Patterns
A number of distinct patterns of travel were discovered in the visit data:

A Regular, frequentlyepeatingvisitsc egegg collection

A Regional and stablsits¢ eg feeddelivery

A Regular schedule withda-ons and calins¢ eg deadstockollection
A Regular, longer cyclésits¢ eg chick delivery

A Broadlybased and multregionalvisits¢ eg live haul

These patterns arseen to be generally common within the dataut the project team also recognize
that some variability will occur, driven by business imperatives, such as emergency visits and new
customer service, and vehicle problems and service requirements.

5.1.1 Examples:

5.1.1.1 Feed Celivery:

The feed delivery participants in the study were lasgale operations. The figure below illustrates that
between February®®and March &, 2009, a single vehicle followed routes that extended virtually from
Eastern Ontario to the Lake kon shore, and from Barrie and the Lake Simcoe area to the north shore
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of Lake Erie. Delivery routes can be seen in the paths taken by the vehicle, inekidimgjve use of the

MacDonaldCartier Freeway.
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Provision of feed is usually a contracted arramgnt, possibly involving special feed formulations and
specific feeeuse cycles. Multiple drops are generally planned from a single,-statie load.

5.1.1.2 Deadstock
Deadstock collectors tend to have a regular cycle of calls to farmers who have signedhgarfor t
services, and visits are generally prearranged. In some cases, contact is made immediately prior to a
collection visit to ensure that required preparations have been mafte example, to have the birds
accessible at the end of the farm lane at atasr time. The map and report in the following figure
illustrate the travel of a single deadstock collection vehicle over a period of three;dag3®, 4" and

5" of November, 2008.

)
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