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C2Logix Seminar held on March 31, 2008 

Vienna, Virginia

} Formed in January, 2000

} Based in Fairfax, Virginia, USA

} Name: C2Logix = command and control logistics

} Specialization = route optimization software and 
services

ƁPartnered with best - of - breed software

ƁUnique expertise in emergency management logistics

} Focus = outstanding implementation, system 
integration, and support services

ƁExpertise in operations

ƁDedicated to the mission

} Clients include multi - national corporations, large 
government agencies down to small companies with 
a few vehicles
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}Kevin Callen

ƁCTO of C2Logix

ƁExperience started 19 years ago in developing 
software for managing all contacts to and 
responses from the Federal governmentõs 
National Response Center

ƁLogistics and routing for a multitude of 
government organizations, agencies, and 
multi - national to small companies

} Introduction

}Transportation Logistics Issues in 
Emergency Management

ƁFacility Siting /Location Selection

ƁDistribution and Routing

}Solutions to the Problems

ƁConsumer - level software vs. GIS 
vs. Route Optimization Software

}Why Use Route Optimization Software

}Types of Route Optimization Software
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}Routing Software in Planning

}Routing Software in Real Events

}Integration with Workforce, Inventory, 
Work Order, and Asset Management 
Systems

}Integration with GPS and other hardware

}CDC 
Strategic National Stockpile

}Supply medicines and supplies from 
warehouse to local dispensing

ƁEmergency response to terrorist attacks or 
natural disaster

}Web- based for use by city, county and 
state health officials in entire USA

ƁCDC/SNS required routing software that was 
easy to implement, train and use

¶C2Logix implemented, piloted, documented 
and trained in 2 months

Ɓ380+ users
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} Facility Siting & Territory Planning 

ƁWhere should I locate my command and control center? 

¶a.k.a., Emergency Operations Center (EOC), Base of Operations 
(BoO)

ƁWhere should I locate my distribution warehouse?

¶a.k.a., Logistics Staging Area (LSA), Receipt, Store and Stage (RSS)

ƁWhere should I locate my distribution/dispensing locations?

¶a.k.a., Point of Distribution/Dispensing (PODs)

ƁHow many citizens will utilize each facility/location?

ƁHow many and where should I place my facilities to provide 
5,000,0000 people access within a 5 minute drive?

}Distribution & Route Planning

ƁHow long will it take to deliver 1,000 pallets 
using 30 trucks to 100 locations?  How much 
will it cost?

ƁHow many trucks will I need to deliver 1,000 
pallets to 100 locations in 4 hours?

}Dynamic Routing

ƁThe  bridge is blocked, the highways are 
jammed.  Now, how do I deliver 1,000 pallets 
to 100 locations in 4 hours?
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A R E A   O F  
O P E R A T I O N S

Key:

Boxes/Circles = Siting Needs

Arrow Lines = Routing Needs

Siting and Routing Needs in Emergency Management

POD POD POD POD

Citizen Homes & Employment

Vendor 
Warehouses

Warehouses 
(GovõtRSS/LSA)

Mobilization 
Area

Local 
LSA

State/Local 
EOC

e.g., direct 
to employers

e.g., direct to 
quarantined 

homes

POD

} Food and water

}Medical = medicines, vaccines, medical 
equipment

} Sanitation = porta - potties, hand wash units, 
dumpsters

} Site facilities = structures, generators, 
refrigeration, loading ramps, re - fueling

}Heavy equipment = trucks, trailers, debris 
clearance equipment 

}Communications equipment

} Personnel = set - up staff, operations staff

} Administrative/office supplies
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} Problem = Transportation logistics is  
key consideration in siting

}FEMA lists proximity
& routing at top>>>
Ɓ (US&R Incident Support Team 

Training Manual)

} Florida:

ƁòSERT will identify and 
coordinate a suitable location, 
in close proximity to the 
disaster area and as close to a 
major interstate system, airfield,
railhead, and/or port 
as possible.ó

}Siting is NOT just about being close to 
major roads or being in central locations

ƁMajor roads may still take a long time to get to 
LSAs/PODs

¶E.g., highways jammed with evacuees or just far away

ƁPOD locations on local roads may take a long time 
for citizens to get there

¶E.g., residential street traffic jams with PODs at 
schools

}Locations must provide the lowest travel 
time

ƁRouting software is used to assess this
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}Travel time (as a siting factor) is based 
on facilityõs purpose:

} Problem = Siting to Homes/Employment

}How to determine the population that will 
utilize each location?

ƁAssesses viability of location

ƁHelps assess required òthrough- put rateó of 
POD

¶Through - put rate assesses re - supply timeline

}How long will it take to get there?

ƁHelps assess citizen visit timeline at POD
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} Basic Solutions

}Microsoft MapPoint òdrive time analysisó function 
to select census data

ƁEasy, but incomplete solution

ƁLow detail

¶Limited to census boundaries that donõt conform to actual 
POD service territories

}Use GIS to create buffer and select parcels or 
census areas

ƁMore detailed, but no drive time analysiséhow long 
will it take citizens to get there and by which streets

¶Incomplete solution

¶Demo: òPOD Population Assessment Only Using ESRI ArcViewó

} Total Solution

} FleetRoute territory planning assesses drive 
times for parcels/points and assigns each to a 
facility

ƁHighly detailed and accurate

ƁAccount for actual travel paths, including road 
blockages, reduced speeds

ƁUsed for facility siting, òconvenience centeró siting, 
and high density residential routing (garbage trucks, 
meter readers, etc.)

¶More detailed than territory planners for business that 
donõt go to individual house travel time level

¶Required for PODs in densely populated areas servicing small 
numbers of population
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} Total Solution

}FleetRoute territory planner 

ƁMore detailed than other territory planners for 
business that donõt go to individual house travel 
time level

¶Required for PODs in densely populated areas 
servicing small numbers of population

¶Business - grade territory planners look at entire 
populations in a significant area (e.g., using census 
data)

¶Not detailed to a few thousand homes that may use a 
POD

ƁDemo: òPOD Population Assessment Using 
FleetRouteó

Residents Using Recycling Centers Based on 
Least Travel Time

More residents 
use this center to 
avoid traffic on 

Rte 50

Although closer in 
distance to Centreville 

(pink), these use 
Church Hill due to less 

travel time

Queen Anneõs County, Maryland

Assessing Populations Using Recycling Centers 
Based on Drive Time With FleetRoute
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FleetRoute Territory Planning of Service Areas

FleetRoute Assesses Preferred Facility Locations
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Problem = Planning resource needs and 
schedules for completing deliveries

}How to determine the number of trucks, size 
of truck, travel path and timeline for different 
scenarios?

ƁBioterrorism Attack = <5 hours to get first delivery 
to all PODs and completed deliveries in ~12 hours

ƁNatural Disaster = timeline of days to weeks

¶Substantially more materials to provide for well - being 
of large numbers of displaced citizens

ƁRanges from very short timeline of small quantities 
to multi - days for large quantities 

} Basic Solutions

} Microsoft MapPoint, Streets & Trips, Delorme StreetAtlas

ƁOne truck at a time, no capacity or other constraints

ƁCanõt handle large numbers of deliveries

ƁLimited reporting and mapping

ƁUnrealistic results

} Use GIS to manually create pushpin routes

ƁSame issues as MapPoint

ƁUser defines the assignment of deliveries to trucks, i.e., routes

¶One route at a time

¶One day at a time

¶No constants

ƁNot optimized



C2Logix Seminar
Emergency Management Logistics - Routing

3/31/2008

12

} Total Solution = True route optimization

} TourSolver

ƁFor regions, many time and capacity constraints

ƁLSAs to PODs or POD equivalents (major employers)

} FleetRoute

ƁFor dense residential with 10,000s stops

ƁPODs to homes

} Distributes workload between multiple routes

} Sequences multiple routes at a time

} Sophisticated algorithms with more parameters and 
constraints

} Detailed dispatch and travel direction reports and 
maps

}Allocation of deliveries to vehicles (i.e., 
routes)

ƁMultiple vehicles

ƁMultiple delivery periods/days

}Travel path for each route

}Delivery quantities and truck capacities

}Delivery times

}Loading times
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}Resource needs 

ƁNumber of trucks

ƁLoading/unloading staff

ƁFuel consumption (based on miles travelled)

ƁCosts for labor, travel

}Schedules

ƁRoute duration

ƁLoading/unloading and travel time

ƁMileage and time between each POD and between 
each POD and the LSA(s)

}Homeland Security Exercise and 
Evaluation Program (HSEEP) Guidelines

ƁFull scale exercise

ƁFunctional

ƁDrills

ƁGames (mathematical models)

ƁTabletops

}Meets requirement for òGamesó exercise 
(according to CDC)
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}Running real exercises with all trucks is 
unproductive, costly and unrealistic

ƁExercises use just a handful of trucks at best

}Validate the capability of current fleet 
to meet your needs

ƁIncludes LSA/RSS contracted fleet support

}Validate the efficiency of current 
routing plans

ƁTest what - if scenarios

}Assess costs for FEMA re - imbursement

} Balances workloads

} Divides all routes/boundaries into desired hours

} Organizes deliveries into routes and distribution days

} Reduces total 
delivery time
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}Optimizes travel paths 

} Minimizes travel times

} Sequences customers in most efficient order

} Optimizes LSA facilities to utilize

}Calculates the least time between each POD 
and between each LSA

}Allocates least time òmixó to each truck/route
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}High Density Residential Routing

ƁòChinese Postman Problemó

ƁSolution is highly dependent on travel path

}Point - to - Point Routing
ƁòTraveling Salesman Problemó

ƁSolution is less dependent on travel path
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} Street networks contain a òdriving timeó for each road 
segment 

ƁBy side of street/direction of travel

ƁBy time of day

} Networks can be modified for:

ƁòNormaló traffic by time of day

¶Commercial òtraffic patternsó data by Navteq contains historical 
average speeds by road segment

¶E.g., Rte 66 Eastbound between Nutley and I495 Beltway

¶ 8:00 ð9:00AM = 15 mph

¶ 9:00 ð10:00AM = 35 mph

¶ 10:00 ð11:00AM = 65 mph

ƁTraffic congestion due to evacuation or an emergency event

¶Customized specific to the region

}Benefits

ƁMost accurate and realistic routing and 
timeline

ƁTraffic floes after an event can be modeled for 
each road segment based on the increase in 
traffic 

¶From 0 - 1 hours after made public (55 mph)

¶From 1 - 2 hours after made public (45 mph)

¶From 2 - 3 hours after made public (20 mph)

¶From 3 - 4 hours after made public (5 mph)
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} C2Logix adapted routing software for industry to 
the unique needs of emergency planning and real -
time response

} Reducing Costs is the goal for business and 
industry 

ƁMinimizes number of vehicles utilized and maximized 
workday length

} Fastest Delivery is the goal for SNS routing

ƁMaximizes utilization of vehicles and minimizes 
òworkdayó length

} Parameters specific to SNS routing

ƁE.g., pallets, boxes, or regimens

} User Guide and Training Materials specific to SNS

}Over 900 users in 22 countries
ƁSubstantial portion (>40%) via C2Logix 

} Industries: 
ƁEmergency Response
ƁWaste Management
ƁPublishing
ƁTransportation 
ƁVending Machines
ƁDistribution/Services 

For example:
ƁBell Canada
ƁCoca Cola
ƁDaimler - Chrysler
ƁDanone Suntory Water
ƁExxon/ Esso
ƁHunter Douglas

ƁHealthcare -
Pharmaceutical
ƁFood
ƁManufacturing
ƁBank and Insurance 
ƁPublic Sector

ƁLõOr®al
ƁLe Figaro
ƁRenault
ƁSlush Puppie
ƁItalGas
ƁDS Waters
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Optimize the load

Should you 
subcontract 
deliveries ?

Avoid wasted 
time

Accessibility
Mileage chartSectors/Districts

Operational performance data
Internally measured data
Thumb rules: 
>How fast can you load the truck?
>POD unloading times?

DirectionsRoute optimization

Road network and 
cartographic databases
Navigation attributes, speeds, 
direction, types, etc .

Your POD locations
POD Demand (pallets, regimens, etc.)
Time windows requiring delivery
Changes in a real - time event, é

Your geographical 
assets
Trucks, RSS Depots,
RSS Nodes, é
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}Toursolver Results

1.Scheduled list of routes

ðFor the entire fleet 

ðOver multiple days (up to 60 days at a time)

¶Anthrax = 48 hours

¶Pan- flu  = weeks - months

2.Factoring in operational constraints (more than 60 
constraints and settings )

1.For PODs

2.For drivers/vehicles

3.Goal = lowest time to deliver

} Schedule, directions, mileage charts and cost summaries

Ɓ Excel, Word, Text

Ɓ All routes, or one by one

} MapPoint display

Ɓ Detailed or synoptic directions

Ɓ All routes or one at a time

} Manual changes

Ɓ Add clients

Ɓ Move clients to another route

Ɓ Remove vehicles

Ɓ Avoid roadways

} Connection with AVL/GPS

Ɓ Comparison with driven routes

ƁException reports, alertsé

Ɓ PDAs, GPS Navigators
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}Highly flexible solution 

}Easily develop numerous plans for multiple 
scenarios

}Modify those plans in an actual event

}Create your truck loading lists based on the 
sequence of POD deliveries

}Verify plans and costs of contracted RSS

}Easy to learn and implement

ƁòIf you can use Excel, you can use TourSolveró

ƁMost users are not computer savvy

1. Show MapPoint with RSS and POD data

Ɓ Show POD and RSS Excel templates linked source

2. Review TS interface screen

3. Display routes in map

4. Re- optimize with Avoid Area

5. Re- optimize with 10CY capacity

Å Show unplanned

6. Re- optimize using less Highways

7. Re- optimize using less time (6 to 4 hrs)

8. Show Excel Directions and Route Sequence Files

Å Loading/pick list

Å Mileage/time chart

9. Load Into TomTom GPS Navigator


