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City of Pasadena is in the process of 
implementing one of the most sophisticated

routing and data collection / analysis systems 
installed by any municipality in the United States

Functionality Includes:
- Asset identification
- Collection route optimization
- Asset tracking
- GPS-based performance monitoring
- Customer Service Records management
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City’s Current Collection Situation

• Separate curbside collection of refuse, yard waste and recyclable 
materials

• Customers: 27,000 residential units
• 24 automated collection packers
• “Pay As You Throw” refuse program: 

– 100-gallon cart - $26.10
– 60-gallon cart - $16.67
– 32-gallon cart - $10.05

• Yard waste and recycling 
service at no additional charge. 

• Current routes were created manually in
the early 1980’s
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One Trash Can per Unit
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City of Pasadena Waste Service Issues

• Excessive overtime of collection crews
– estimated to be almost $300,000 / year

• Inaccurate inventory of carts on the field
– 2004 spot audit indicated that 5%+ of residences have  

refuse containers for which they are not billed, or they 
are billed for a different size container

– estimated loss of revenues of $250,000 / year 
due to services inaccurately billed

• Inadequate customer service
– Lack of information
– Inaccurate information
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Asset Management in City of Pasadena
with 

Integrated Waste Management 
Data Collection and Routing System 

Improvements



GBB 7

• GBB Project Team selected to 
perform the needed service

– Project Team includes:

http://www.wastebid.com/
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GBB Project & Components

a. Field Audit
b. Route Optimization
c. Asset Tracking 

System
d. GIS Refuse 

Database
e. Training 
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Field Audit

Three-pass City field audit was conducted to:
– Physically inspect each of the City’s 27,000 residential 

units setouts three-times 
– Inventory the serial numbers all existing carts set out 

in the field (initial est. was 81,000 carts in service)
– Install Radio Frequency Identification (RFID) tags on 

all current carts
– Provide GPS data for container setout locations to 

augment the City database.
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Step 1 - Audit Preparation

• Customized software on handheld PDA’s   
and used by team of field waste cart 
auditors to:

– Capture data in the field/on routes
– Inventory RFID tags placed in the field

• GBB trained team of field waste auditors to 
use the PDA and managed the data 
collection process
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What does RFID Stand For?
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What does RFID Stand For?

• Radio Frequency Identification (RFID)
• Examples:

– Exxon/Mobil SpeedPass
– Retailers with Electronic Article Surveillance (EAS) Tags
– Prime Use: Tracking of High-Valued Assets
– Major retailers initiatives for supply chain to store inventories

• Wal-Mart, Best Buy, Target
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RFID is NOT Bar Codes

• Bar Codes – someone needs to take action of 
scanning the bar code label with a reader

• RFID tagging – the item is always on and available to 
be read, sometimes by multiple readers at the same 
time.
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What’s an RFID tag look like?
One Example Below!
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What’s is an RFID tag look like once applied?
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PDA Interface & Power-up
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PDA Screenshot - Startup
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PDA Screenshot – Route & Street 
Audit Selection
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PDA – Address/Can Info
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PDA - Cart Setting Screen
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GBB field audit team w / leader
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GBB Field Auditor w/PDA
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RFID Tags on Containers
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2. Route Optimization
• FleetRoute route optimization software was used on 

waste, recyclables and organics curbside collection 
• FleetRoute™ determined number of collection days 

and individual routes to be performed 
• Balanced route times, customers and service days
• Created routes using GIS and algorithms 

specifically written for the waste industry
• Integrated routes with customer service and billings
• Goal: reduce overall collection costs (by >10%)
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Flexible 
Object Oriented Technology

Streets Customers

FacilitiesVehicles

Routes
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Routes Maximize Each Vehicle’s Productivity
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Assessment of Set-out Variances
Heavy Areas = ~40% more waste/HH
from ~3 persons/HH vs. 2 persons/HH
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Collection Day Changes
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3. Asset Tracking System

Purpose: 

Used to optimize the interface between the waste 
collection truck cab and the dispatcher/office
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Accu-Trax Mobile Features

• Route Information transferred through WiFi --
replacing printed route books

• Real time GPS and cellular communication
• GPS truck tracking for accurate accounting of driver 

daily activity
• Container inventory and Tracking via RFID 

technology 
• Camera Systems to capture “No cart out” or Extra’s
• Truck Mounted In-Cab touch screen for driver input 

and control center messaging
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Accu-Trax Components
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Cab over…Evening/Weekend  Installation
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Samsys Antenna – Final Location
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Accu-Trax Mobile System 
Protection w / additional fan
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Samsys RFID Transmitter
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Roof Mounted Antenna, GPS Unit 
& External Camera
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WiFi Antenna Mounted on DPW Bldg.
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Equipment Installation in Cab
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Screen with Driver Log In Page
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Touch Screen w/Camera Picture
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4. GIS Waste Database
• Started field audits based on existing 

customer database system
• As audits were conducted, added GPS 

coordinated for container locations
• Cart GPS coordinates were added to the 

customer information 
• Results: Customer – Carts – Locations –

Invoicing  are all integrated and linked 
together into the City system
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Breadcrumbs 1 – Dots are RFID cart tips 
(pins are GPS fixes set, 2-120 seconds w/o tips occurring )
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Breadcrumbs-w/time & locations listed 
(pins are GPS fixes w/o tips occurring)
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Mapping Breadcrumbs on Time Interval
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NO CAN OUT…Picture on Truck Monitor 
(all photo’s downloaded end of day)
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Route 1 Log -Customers & Service Times
(Periods on Right --- Productivity w/Tips/Hr. log)
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Route w/Collection vehicle now at Landfill 
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Thank You for your attention
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