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PROJECT SUMMARY

In 2012, an RFP was released and a contract was awarded to Lyngsoe Systems Ltd. for
the design and delivery of an RFID Waste Collection Reporting System;

The contract was structured into 3 Phases: 1) Pilot Test, 2) Full Scale Implementation,
and 3) Five Year Support and Maintenance;

Contract costs were split between the Pilot Test Phase: $297,655 and the Full Scale
Implementation Phase and Support and Maintenance: $1,028,673.60;

The Pilot Test phase was initiated in the fall of 2013 and concluded in spring of 2015.
Hardware and software functionality was tested, including the design and distribution of
report cards. The system was deemed successful and approval was granted to move to
the Full Scale Implementation phase;

Ten (10) contract staff were hired to install 5,000 front end bin tags and 6,900 cart tags
at over 700 multi-residential locations and 1,000 IC&l locations in the summer and fall of
2015. RFID hardware was installed on vehicles as trucks were added to the new multi-
residential collection contract in late 2015 and early 2016.

Analysis of RFID data from July 2016 to March 2017 shows the following:
0 Average Resource Recovery Rate: 19%
o Condominiums appear to be performing better than Rentals and other types of
properties
0 Average garbage generation rate: 10.53 kg/unit/week
Average recycling generation rate: 1.91 kg/unit/week
o Average volume of garbage: 0.15 yd*/unit/week (identical to suggested limit set
as default in Radiobin system)

o

High and Low Performers identified through a ranking list by Resource Recovery Rate;

High performers may be recognized; options include: issuing of a news release, web
story, recognition at a Waste Management Strategic Advisory Committee meeting;

Low performers to receive a focused approach including the following elements as required: 1)
Education, 2) Convenience and 3) Enforcement; staff to pilot new approach at a selected
number of buildings and monitor and measure results with the intention to expand the initiative
to other low performers across the Region in 2018 and possibly beyond



Background

At its meeting on November 24, 2011, under Resolution 2011-1150, Regional Council received information
from a presentation titled “Long Term Waste Management Plan” which included the recommendation to
create: A “Report Card” to be given to MR properties to show generation and diversion rates and that could
be converted to a billing system should Council some day approve a bag limit or a user pay system.”

In 2012, an RFP Document (2012-344P) was issued to procure the services of a vendor to design and
deliver a Radio Frequency ldentification (RFID) Waste Collection Reporting System primarily for the multi-
residential sector. The Scope of Work included the provision of all hardware and software to allow for the
reporting of key performance indicators such as generation rates, diversion rates and the generation and
distribution of report cards to multi-residential properties serviced by the Region. The contract was awarded
to Lyngsoe Systems Ltd (Lyngsoe). Lyngsoe is responsible for all contract work including the design and
provision of all hardware. Lyngsoe subcontracts the software design, service and maintenance to Lattica Inc.
Lattica provides the “Radiobin” software platform, which is the web-based user interface for the RFID system.

The contract is divided into three parts:

Part A: Pilot Test — Status: complete
Part B: Full Scale Implementation — Status: complete
Part C: Licensing, Hosting & Maintenance Support (5 Year) — Status: ongoing (currently in second year)

Part A: Pilot Test

The Pilot was initiated in the fall of 2013 and continued until the spring of 2015. Twenty (20) representative
locations were selected across the Region to assist in testing the RFID system. Ten (10) locations that
receive front-end recycling collection and ten (10) locations that receive cart collection were chosen to test
the different RFID tag types selected for metal front-end containers and plastic 95 Gallon carts.
Approximately 120 metal front end bins and 140 plastic 95 gallon recycling carts were tagged during the pilot.
Three front-end loading trucks and one rear loading truck were outfitted with RFID equipment and onboard
weigh scales to detect and weigh the tagged bins and carts. All hardware components were tested to ensure
proper functionality. Key hardware components included the following:

1. Handheld Computer Terminal:
a. used during tag installation to associate tags/containers to property;
b. tag installation data was uploaded to Lattica’s external server by plugging the handheld into a
“base station” laptop which had a network connection configured to transfer data to an
external server;
c. user interface designed by Lattica which ran on an older Windows CE platform;

2. Truck Hardware:
a. consisted of RFID antenna, computer box and computer touchscreen for driver interface;
b. driver user interface software designed by Lattica;

3. Transfer Station Hardware:

a. server computer installed at the Peel Integrated Waste Management Facility (PIWMF) scale
house to store and transfer data received via incoming trucks; a WiFi antenna was installed on
the PIWMF scale house to initiate the data dump to the server, which sent the data to an
external server populating the database to allow users to view the information from the web-
based application (Radiobin).



4. Onboard Weigh Scales:

Loadman® onboard weigh scales were purchased and installed under a separate contract. Loadman®
scales were piloted in 2009 and were found to provide a good estimate on the net weight of materials
collected. For the purposes of the RFID Pilot, three front-end loading truck scales were purchased
and one rear-loading cart-tipper scale was purchased. The cart tipper scale was a prototype and it
was designed for the type of cart tipper being used at the time. Both the RFID vendor (Lyngsoe) and
onboard scale vendor (Silver Top Supply) worked cooperatively to ensure both systems interfaced
correctly to ensure that the weight data would be reported in the Radiobin software correctly.

Radiobin Software

The RFID data is housed on an external server and accessed through the web-based application Radiobin.
Radiobin is an existing application that was designed by Lattica Inc. and it was used by the City of Toronto
for their RFID system. As part of the Request for Proposal (RFP), detailed reporting requirements were
included to allow staff to view, analyze and report on various parameters, including applicable Key
Performance Indicators (KPIs). A customized Radiobin application was designed for the Region of Peel as a
result. The key structure of the Radiobin application is organized into modules as summarized below:

1) Property Information Module

This module was designed to include pertinent information about each property and contains tabs to allow for
the input and recall of information. Below is a screenshot of the Property Information Module:
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This module includes the key information about a property including:

property type; e.g. condo, rental, Peel Living, etc.

number of units and floors

building contacts; including property management and superintendent

container inventory

information on the garbage, recycling and organics collection; including the location of the
containers, days and frequency of collection, etc.

communication information; allows the documenting of site visits and delivery of program
materials

image and document upload and viewing capability

2) Pickups Module

This module contains the raw pickup data. In this module, users can filter pickup history by date, location and
truck, among other parameters. Users can check for data consistency by filtering data in this section. The
pickup records can also be exported to pdf or Microsoft Excel formats for further data manipulation. Below is
a screenshot of the Pickups Module:
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3) Reporting Module

This module is divided into three (3) sections:

a. General Reports

This section contains a list of pre-designed reports that can be generated at any time. Users can
search by selecting data from a date range and also filter by certain parameters such as Property
Type. Users have the option to sort the data in ascending or descending order and also export the
reports in pdf and Microsoft Excel formats. Below is a screenshot of the “General Reports”
section. Report types are organized by sections. Some sample report names can be seen in the
screenshot. For example: Report 12 — “Ordered Properties by Resource Recovery Rate™
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b. Analytics

This section allows the user to view averaged key performance indicator values for a particular
property. Users can search for a property by date range and waste stream. The left side of the
screen contains data pertaining to the particular building that was queried and the right side
shows comparison data, where the user can select a similar building type. At the bottom of the
screen the user can generate a report card for a property at any time. Below is a screenshot of
the Analytics section. For example, it can be seen in the screenshot that the average kg/unit/week
of garbage for 2 Hanover Rd. between January and March 2017 is calculated to be 7.2. When
compared to data from all rental buildings it is below the average of 9.07 kg/unit/week during this
guarterly period. The Resource Recovery Rate is higher for 2 Hanover Rd. at 19% compared to
all other rental buildings that averaged 17% for the quarterly period.



c. Report Cards

This section allows users to generate a batch of report cards for a specified reporting period,
based on the report card template. Users can then download pdf copies of all the report cards
generated and then send automated emails out to all the building contacts including the report
card attached as a pdf document. Below is a screenshot of the Report Cards section.
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The Report Card design was included in the RFP document to provide the vendor with a sample layout on
how staff envisioned the Report Card to look like. Lattica submitted the design to staff. Staff conducted an
internal review and directed Lattica to revise the Report Card to provide a more simplified format. This
simplified design was shared with the Multi-residential Waste Diversion Working Group for comment.
Working group members provided their feedback and they were happy with the overall format and design
and no major changes were made to the Report Card template. During the pilot, a monthly Report Card was
sent to the properties due to the shorter time frame of the pilot. A quarterly Report Card template was also
designed and vetted by stakeholders for full scale system implementation. A Sample of the quarterly report
card is attached in Appendix 1 for reference.

The Radiobin system also contains a “Settings” section. This is where important default system settings are
input and saved. Some key default settings include the following:

average garbage density (un-compacted) = 65 kg/yd®

average garbage density (compacted) = 130 kg/yd®

average recycling density = 34 kg/yd®

Resource Recovery Rate Goal = 24%

Garbage Collection Cost = $cost/tonne

Garbage Transfer and Disposal Cost = $cost/tonne

Suggested limit for un-compacted garbage = 0.15 yd/unit/week

All these default settings can be adjusted as conditions change in the Region. For example, costs can be
changed over time as contract costs fluctuate over time. Radiobin has the ability to assign a cost to each
property for garbage collection over and above their suggested limit for garbage. This feature is not currently
reported to each property on their report card.

During the pilot, the functionality of the Radiobin system was tested to ensure all the data was populating the
system correctly. Report cards were sent to all 20 pilot sites to test the functionality of sending report cards to
building contacts. The Region determined through the pilot test that the RFID system was successful and
approved the progression to full scale implementation of the system.

Part B: Full Scale Implementation

In April 2015, Waste Planning staff and Lyngsoe initiated the Full Scale Implementation phase of the
contract. Several system enhancements were available and staff opted to implement them as part of the Full
Scale Implementation phase. System enhancements included the following:

1. Switching from WiFi truck data transfer to real time data transfer directly from the trucks;
2. Upgrading handheld computer terminals from Windows CE to an Android-based ruggedized handheld
terminal with improved photographic abilities;

In addition to these enhancements, different RFID tag designs were used based on market availability and
suitability to the application. Work began to procure the required hardware. Priority was given to the
procurement and set up of RFID tags and handheld terminals as the tagging was scheduled to begin in the
summer of 2015. Ten (10) contract multi-residential customer service representatives (CSRs) were hired to
assist with the installation of RFID tags and documenting of property information in Radiobin. Contract staff
began with tagging containers at multi-residential locations and then moved on to schools and other IC&l
locations in the Region.



The multi-residential CSRs visited over 700 multi-residential locations and over 1,000 IC&l locations
including schools and municipal facilities. CSRs tagged over 5,000 metal front end garbage and recycling
containers and over 6,900 (95 gallon) recycling carts.

Due to the fact that a new collection contract was to begin in late 2015, the successful contractor (Miller
Waste) was in the process of procuring their truck fleet. Waste Planning and Collection staff worked with
Lyngsoe and Miller to ensure the RFID equipment was installed on all vehicles dedicated to the contract as
soon as they were available. Due to operational efficiencies, Miller has used certain vehicles, on occasion,
that did not have RFID equipment installed. Waste staff decided that it would be beneficial to equip Miller's
rear-loader fleet with RFID equipment as these trucks were used as relief trucks on occasion. In addition to
the rear loaders, Miller Waste had requested that two of their top-loading cart collection vehicles be replaced
with two (2) automated side loaders (ASLs). Miller has found that the ASLs were much more efficient, in that,
they were able to fill the truck up and reduce the amount of trips to the Peel Integrated Waste Management
Facility.

Table 1 below summarizes the number and type of trucks being used under the multi-residential contract,
including which trucks have RFID equipment and onboard weigh scales installed.
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Accurate onboard scales are only installed on the front-loading trucks. The top-loading cart collection trucks
were outfitted with body mounted scales but during equipment acceptance testing, it was determined that the
accuracy was not sufficient. The top loading cart trucks presented a challenge for RFID tag detection as the
antenna could not be placed on the truck in a way that would isolate each cart. As a result, the antenna was
placed on the passenger side mirror facing towards the rear of the truck and was positioned in a way that it
would detect all the carts that were set out for collection at the same time. This presents some limitations and
difficulty in assigning a weight to each cart separately. Due to the limitations of the cart collection trucks, a
default weight is used for cart recycling. This default weight was derived from physically weighing over 400
carts at various locations. The average net weight was found to be 19 kg per recycling cart.

RFID Contract Costs:

The RFID contract was split into three parts which are covered under two (2) separate Purchase Orders.
Table 2 below summarizes the overall contract costs according to each part of the contract:
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The original contract cost for the Full Scale Implementation stage alone was $291,928. The balance of the
PO covered the five year support and maintenance term. During the Full Scale Implementation stage and
shortly after, additional out of scope hardware and software items were requested based on operational
needs. Such items included additional Radiobin reports and hardware and software engineering for the top
loading recycling trucks. More recent additions to the contract include the installation of RFID equipment on
five (5) rear loader trucks.

RFID Data Analysis

To further inform policy decisions and help chart a course of action to improve recovery rates of recyclables
and reduce contamination in the multi-residential sector, RFID data can demonstrate trends of several Key
Performance Indicators (KPIs). RFID data alone is not sufficient to make conclusions. This data needs to be
combined with observations and data collected through site inspections and waste audits to verify actual
performance of buildings or building groups. The following section will summarize data collected from July
2016 to the end of March 2017 (1% quarter). This section is organized by key performance indicator or
parameter. Table 3 summarizes the KPI values for Quarter 1 of 2017 listing the average KPI values and KPI
values for each property type.
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[Resource Recovery Rate (RRR)

The Resource Recovery Rate (RRR) is the terminology used (in Radiobin) to describe the “Diversion Rate”.
The RRR is a calculated value based on weights obtained through the onboard scales and/or the default
weights. It is calculated by dividing the total weight of recycling by the total weight of garbage + recycling, on
a weekly basis. The report cards report the average RRR to each building over each quarterly period along
with the Resource Recovery Rate Goal and a comparison of Resource Recovery Rates with other properties.



A part of the report card includes a weekly summary of their RRR. It is important to note that the Resource
Recovery Rate does not account for contamination (i.e. non-recyclable materials that were put in recycling
containers are counted as recycling, by weight).

[ Kg/Unit/Week — Garbage ]

Average kg/unit/week — Garbage

Another key performance indicator is a measurement of the kg/unit/week of garbage. This allows staff to
track trends in the generation rates for garbage. The average generation rate for garbage for all multi-
residential properties in Peel from July 2016 to March 2017 was 10.53 kg/unit/week. This is close to what
was measured as the average garbage generation rate in the 2014/2015 multi-residential waste audits
(10.42 kg/unit/'week). Recent multi-residential waste audits suggest that generation rates have lowered as
the average based on the fall and winter audits was calculated to be 8.15 kg/unit/week.

[ Kg/Unit/Week — Recycling ]

Average kg/unit/week — Recycling

The average generation rate for recycling across all buildings was measured to be 1.91 kg/unit/week. The
average recycling generation rate was measured to be 2.52 kg/unit/week during the 2014/2015 multi-
residential waste audits. The more recent, fall and winter multi-residential audits measured an average
recycling generation rate of 1.67 kg/unit/week. This could be attributed to further light-weighting of
recyclables and the continued trend of low recovery of recyclables. Further seasonal waste audits to be
conducted later this year will provide more data and normalize the humbers accounting for the spring and
summer generation periods.

[Yd3/Unit/Week — Garbage

Average Yd*/Unit/Week — Garbage

Another key performance indicator that directly measures building performance is the volume-based
measurement for garbage. The Radiobin system is able to calculate if a building is above or below a
“suggested limit for garbage” or standard level of service. This measurement is directly communicated as
part of every report card. A chart is provided for each quarter which shows the trend in garbage volume and
whether the building has exceeded or remained under the suggested limit for garbage. The second page of
the report card shows how many cubic yards a building was above or below the suggested limit for garbage.

The current default for the suggested limit for un-compacted garbage is set at 0.15 yd*/unit/week. This was
derived from taking previous garbage generation data from waste composition studies and applying waste
density figures verified through measuring garbage lifts with onboard scales to arrive at a volumetric limit.

Based on Radiobin data, the average volume of garbage generated was calculated to be 0.15 yd*/unit/week.
This is identical to the default suggested limit for uncompacted garbage, which indicates that the default
value accurately reflects the average performance of the building population.



Identification of Low Performers

Using RFID collection records exported from the Radiobin application, a list was generated which ranked
properties by Resource Recovery Rate. Due to some data inconsistency involving missing collection data,
there were buildings that reported excessively high resource recovery rates (over 50%) and others that were
excessively low (5% or under). Staff narrowed down the list to include buildings with consistent data and
divided buildings into ranges of performance based on the Resource Recovery Rate. For example, 6 to 10
per cent, 11 to 15 percent, 16 to 20 per cent. This allows staff to prioritize buildings based on a set range.
Figure 1, shows an approximation of how many buildings are in each Resource Recovery Rate Range.
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In order to verify the accuracy of each building’s Resource Recovery Rate, their historical collection records
need to be exported and reviewed. Staff have reviewed the majority of the low performers and have verified
the buildings with consistent collection records. As the average Resource Recovery Rate was found to be 19
per cent, staff resources can be allocated to buildings that rank lower than 20 per cent, prioritizing the 6 to 10
per cent and 11 to 15 per cent groups. Figure 6 clearly shows the majority of buildings fall between the 6 to
20 per cent ranges. In addition to the Radiobin data, further verification can be done by conducting visual
inspections and composition audits over a one to two month period before implementing any initiative.



Identification and Recognition of High Performers

High performers can be identified by ranking buildings by their Resource Recovery Rate. As discussed, the
Resource Recovery Rate is the main indicator for building performance. Further verification is required to
confirm the overall performance of each building measuring higher Resource Recovery Rates. Staff can
inspect each “high performer” for a period of time to determine set out performance. This will include an
assessment of contamination levels and how the building maintains their overall waste program including any
other programs they may be participating in such as battery recycling.

A top 5 list can be finalized after site visits verify their high performance. Staff can work with communications
and management to determine the most appropriate ways to recognize high performing buildings. Options
may include: issuing a news release, posting recognition on the Region’s web site (Multi-res page needs to
be created), public recognition at a Waste Management Strategic Advisory Committee meeting. Table 4
below lists buildings that have been determined to be good candidates as high performers based on their
Resource Recovery Rates and Radiobin data consistency.
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