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Key Freight Division Activities

FY 2025 Freight Concept Development Program Studies

« Concept Development for Southern Middlesex County North-South Truck
Corridor Project

« Concept Development for East Hanover Avenue Bridge Catenary Rail
Clearance Project

« Preliminary Screening for Plate F Vertical Rail Clearance in Perth Amboy

*  Program Support
E-Commerce Delivery Mitigation

Passaic County Urban Core Trucking Study
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The last-mile The last-50-feet
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Time spent driving, cruising, and walking

Walking

Driving

Cruising
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> Stockholm (Sweden)

> Seattle (US)

— The last-50-feet “contribute” to the majority of a delivery driver’s time
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Planning for the last-50-feet

Passenger transportation: parking programs are How are cities managing
considered key travel demand management strategies > freight parking?
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pay by phone : A ' | | N ERIP o l

parking
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Commercial Vehicle Load Zone programs

A commercial vehicle load zones (CVLZ) program is a collection of infrastructure, policy
and regulatory strategies cities adopt to manage commercial vehicle access and facilitate
loading/unloading and the provision of services in urban areas

Regulation

j Load Zone | Authorized LZ Enforcement &
(LZ) allocation “ users & max dwell time
. and design pricing




Research objectives

What infrastructure, policy, and regulatory strategies are cities adopting to manage
freight parking in urban areas?

e Are there similarities/differences amon& strategies adopted by different cities?
e Is there a “agreement” on what works and what does not?
e |[sthere a gap between research and practice in urban freight parking management?

'

How can freight parking management strategies support livable communities
(completeness, safety, sustainability, efficiency)?
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Methodology

1. Cities CVLZ program
selection

OPEN
MOBILITY

SMART ©M

FOUNDATION®

2. Policy & regulation
analysis

Municipal codes, ordinances
& public agencies websites

3. Infrastructure
analysis

Curb data & sign data

@ — Seattle, WA
@ - Portiand, OR

lSan Francisco, CA J

San Jose, CA
. Los Angeles, CA

Population
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1 million
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Washington DC
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Data Availability

. Only sign data
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0]
Kingston



Results

Regulation Infrastructure
e Time limits e Load Zone design
e Enforcement e Load Zone allocation

W



Load Zone Users

Who are the authorized users of Load Zones (LZs)? — definition of freight vehicle/activity

ﬁhysical characteristics \

o
\ logo and insignia

Vehicle length, width, no.
wheels

Gross weight thresholds
Presence of passenger
windows/seats

Vehicle model

Display of commercial

AN

/Licensing status\

Abind to state and
federal license
requirements and
definitions

m:tivity performed

load/unload of goods,
freight, merchandise
Building and utility
services

“Car” deliveries
Commercial passenger
transportation

~

/

11



Load Zone Types

Wha&%hgsical infrastructure cities prO\éide for commercial vehicle parking?

rb-commercial

urb-passenger

Other
( N\ ( )
Commercial LZs General LZs Alleys
General commercial activities Include pickup-dropoff Service roads
g AN \_ J
( N\ ( )
Truck LZs Paid parking areas No-parking zones
Heavy goods vehicles Primarily for passenger
/L \ J
I ( )
Specialty LZs Travel lanes
Neighborhood LZs (NYC), Double parking
: \_ J
entertainment, hotel, green,
smart, ... 12
\ J



Pricing

Three approaches to commercial vehicle parking pricing

Permit programs Fleet managers 1700

Pay once for unlimited use

(¢))
Pay_per-use Drivers 3 900 -

2

@)

Pay per parking event

2004 T
Installation + maintenance | Business b1 |

establishments — —— — .
Pay per parking event permit installation  maintenance pay-per-use
Types of monetization




Case study: Seattle CVLZ permit program

The Seattle CVLZ program was established in 1989:

e Permit-based ($250/year): mean 5,260 permits sold per year
e Max dwell time: 30 minutes

e Only for load/unload of commercial vehicles

($) enuaney

AR g 8 ic ?‘l - 7000<
g P - 65001
JANX ¢ ’”“‘.3,- 4 il +900
¢ Aagt 55001
o/ S ] ‘! ' P 5000+
024 R £ o,
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3644 TLZs (+72%) pae= ! g 30001
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f i ‘X 10001
oo \fey  ofly 5001
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Regulation | Time limits & enforcement

Primarily based on issuing
monetary fines per infraction:

Abuse of commercial permit
Exceeding time limits or
parking outside permitted

Los Angeles, CA 4
New York City, NY

hours Washington DC A
Non-commercial vehicle Boston, MA 1
i Seattle, WA -
misuse Philadelphia, PA 1
San Jose, CA A

Minneapolis, MN 1

Miami Beach, FL A
Austin, TX 1
Portland, OR 1

San Francisco, CA 1
Chicago, IL 1

150 600

150 500

3001300
108 m— 170
1401140
58 m— 116
65 m— 115
50 mm— 100
40— 0 )
69m78

31mm51
37.5m50

30m42

0 50 100 150 200 250 300 350 400 450 500 550 600
LZ parking penalty amount (US$)
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Infrastructure | Allocation

Physical network characteristics
vary by city:

e Between 82 and 10,170 LZs
In km: 2.6 to 49.1 km of LZ
(0.1 to 10% of curb)

e Density: 0.25t04.94 LZ/1000
people

— Other than NYC, allocation is
ad-hoc / by request

20
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Load Zones per km?
=

‘ San Francisco

Seattle

‘ New York

©® Miami Beach

Washington DC
@ Portland

1 2 3 4
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Total Load Zones

. 2500
‘ 5000

. 7500
‘ 10000

City
Austin

() Boston

() Miami Beach

. Minneapolis

‘ New York
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Washington DC
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: The Nearest Neighbor
Index (NNI) measures
the degree of spatial
& dispersion
—

Austin (NNI: 0.08, 283 LZs) Miami Beach (NNI: 0.48, 171 Lzs) NYC (NNI: 1.04, 595 NLZs)
I I I "
! Seattle (NNI: 0.12, 570 CVLZs) l San Francisco (NNI: 0.64, 324 GLZs) Nearest Neighb. 0:

- : Index (NNI)

................... Signs per Tract




Conclusions




CVLZ program “maturity”

CVLZ programs identified have different
“maturity” levels:

1. Foundational allocation
Recognition of commercial parking
activities & allocation

1. Commercial users differentiation
Recognition of different use-types

1. Active management
Actively influence parking behaviors

A
High Type 2 Type 1
Proactive Advanced
CVLZ CVLZ programs
Level 3 programs
CVLZ Level 2
program [
maturity Level 1 Type.3 Type 4
Emerging Underdeveloped
CVLZ CVLZ programs
programs
Low
>
Low High

Urban Form
Complexity

19



Discussion

Practice

e General lack of data and data/policy standardization

e “Universal’ CVLZ program vs. need of customization

e No unified definition of “commercial vehicles” — who should a CVLZ
program accommodate?

e Freight stakeholders outreach

Research

e Lack of methodology for LZ allocation

e Lack of understanding of how pricing impact parking behaviors for
freight vehicles

e Role of research in guiding CVLZ practices

W -
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E-cargo Cycles and Microhubs
for Urban Delivery

Assessment of a Pilot in Downtown Toronto and the Case for City-wide Expansion

Farah Ghizzawi (Presenter), Usman Ahmed, Junshi Xu,
Milad Saeedi, Marianne Hatzopoulou and Matthew J. Roorda

University of Toronto
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AGENDA

What we'll cover

01 Why it matters

The case for rethinking last-mile delivery

02 The pilot

Urban Quick Stop, downtown Toronto

03 Pilot results

Operations, emissions, and air quality

04 Scaling city-wide

The microhub location model and its results

05 Policy & path forward

Implications, takeaways, next steps

Freight Initiatives Committee | August 17, 2026



Why it matters

The case for rethinking last-mile delivery in dense neighbourhoods

Freight Initiatives Committee | August 17, 2026



WHY IT MATTERS

Freight keeps the city running — at a real cost

— Freight moves ~42% of Canada’s transportation GHG emissions — on track to overtake passenger
vehicles by 2030

— Delivery trucks compete for scarce curb space, adding congestion and safety risk
— E-commerce sales have nearly tripled since 2017, pushing more delivery trips into dense neighbourhoods
— In-cabin pollutant levels can exceed outdoor levels, exposing drivers to elevated air pollution

— Toronto’s freight sector has a role to play in meeting the city’s climate targets

Canada’s target: 40—45% GHG reduction by 2030 - net-zero by 2050

Freight Initiatives Committee | August 17, 2026



The pilot

Three e-cargo tricycles, one microhub, and real deliveries in downtown Toronto

Freight Initiatives Committee | August 17, 2026



THE PILOT

The Urban Quick Stop microhub

— Delivered in partnership with Purolator Inc., beginning August 2022

— Centred on the University of Toronto downtown campus, serving 3
adjacent neighbourhoods

— The Urban Quick Stop: a remodeled shipping container occupying 5
curbside parking spots

— Doubles as a retail pickup/drop-off point, shipment storage, and
overnight tricycle charging

— 3 e-cargo tricycles replaced truck deliveries in each neighbourhood

E-cargo tricycle on a
downtown delivery route




THE PILOT

The pilot in pictures

Ba &Pick-Up

Here!

L‘ﬁﬂ ,oﬂﬁﬁo @lﬂ T.

H'm l'/”’«fg@{%

The Urban Quick Stop microhub Truck delivering to the hub E-cargo tricycle on route

Freight Initiatives Committee | August 17, 2026 8



THE PILOT

Getting e-cargo tricycles on the road

June 2021

Toronto City Council partial |
opt-in to pilot, allowing e- :
cargo cycles < 120kg |

March 2021

N St !

Legislation of 5-year pilot !
allowing power assist cycles :
to operate on Ontario roads |

Freight Initiatives Committee | August 17, 2026

!

S 1

: Toronto City Council updates !

T

December 2021

bylaws to allow e-cargo
cycles > 120 kg

!

T

August 2022

N St ]

Pilot project commences; e- !
cargo tricycles start |
|

!

: Toronto City Council | : Toronto City Council

; approves Urban Quick Stop : : approves pilot as permanent :

| on St George Street [ | program [
June 2022 June 2024



THE PILOT

Study area and data sources

g

a Bloor-Yonge (D) University of Toronto main campus — offices,
\s St Lowtne’ YORKVILLE & . .
i THE ANNEX ol 2 @ eataly Torsn teaching space, residences

ANNEX

cve!

\ [ Low-to-medium density residential, retail along
o) ® main streets

Irwin Ave

Welles!

Ontario legislative buildings, affiliated colleges,
institutional uses

W
\eY st

& - Queen's Park =\ \NP—“

A%
o0 St Umversnty BAY-CLOVERHILL
> : c{f‘Toronto, \

LeglsI}mve -

st HARBORD

Assembly of Ontaio DATA SOURCES
VILLAGE
'. Cc
STON ; ‘vm‘o General e Trajectory data
A - Delivery records
g s @ : otoes |k s B/‘\LDWIN T)E3 TenZdvonge .
- 5 -Urban Quick Stop VILLAGE _ ~ ") e Shipment logs
i % KENSINGTON Art Gallery of Ontario - St Patrick(]) 03°%*°
ronto Western Hospital Q) A 5 D?Q)NRNOTNOTV{)N 48 tours before the pilot (Jun—Aug 2022) - 55 tricycle + 78 truck tours during (Aug—

Dec 2023)

Freight Initiatives Committee | August 17, 2026 10



Pilot results

How e-cargo tricycles performed against trucks — operationally and environmentally

Freight Initiatives Committee | August 17, 2026
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PILOT RESULTS

Operational performance: before vs. during

Distance /
Day

Truck 25.4 km/day
Before Pilot

® ©

Truck — Oversized  39.5 km/day

During Pilot

E-Cargo Tricycle 29.5 km/day
During Pilot

Freight Initiatives Committee | August 17, 2026

Stops /
Day

19

25

Dwell Time /

Stop

00:00

17.8 min

-

10.7 min

7.2 min

Parcels /
Stop

o

6.4

O :0

4.2

Customers /
Stop

3.8

Walking Dist. /
Stop

199 m

133 m

122 m

12



PILOT RESULTS

~3 tonnes

of GHG emissions eliminated per year, for every truck replaced by an e-cargo
tricycle

MOVES-model emission estimates for light commercial trucks in the study area — 10.5-13 kg GHG/day

Freight Initiatives Committee | August 17, 2026
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PILOT RESULTS

Truck driver air quality

= PH2:5 Concentration — In-vehicle PM2.5 concentrations are
significantly higher than outdoors (Welch'’s t-test, t
=13.54, p < 0.001)

w
(3]

w
o

— Consistent across 41 days of continuous in-cab
and outdoor monitoring

N
[&]

— Truck drivers face elevated pollutant exposure
while working inside the cabin

N
(=}

PM2.5 Concentration
o

— E-cargo tricycles eliminate this extra driver
exposure entirely

ks
o

0 L
g 3
he] £
3 £

DATA

In-cab vs. outdoor PM2.5 concentration

14
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Scaling city-wide

From a three-tricycle pilot to a citywide microhub network

Freight Initiatives Committee | August 17, 2026
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SCALING CITY-WIDE

From pilot to city-wide: the microhub model

Use pilot-observed
parameters

Tricycle range &
microhub capacity
(3 tricycles/hub)

Freight Initiatives Committee | August 17, 2026

Map citywide
demand

2023 shipment
demand across all
597 Toronto traffic
zones

Optimize hub
locations

Choose the
number and
location of
microhubs to
minimize total cost

Test sensitivity
Vary tricycle

capacity, range,
and microhub cost

16



SCALING CITY-WIDE

What the model optimizes

MINIMIZE — TOTAL COST

Cost of opening microhubs + Cost of delivery tours from each hub

Solved simultaneously across all 597 Toronto traffic zones — not a preselected shortlist of sites

One hub per zone Capacity limit
Every neighbourhood is assigned to A microhub can’t take on more parcels
exactly one microhub than 3 tricycles can deliver in a day —

the pilot-observed maximum

Tour lengths estimated with the continuous-approximation method (Larson & Odoni, 1981), k = 0.765

Freight Initiatives Committee | August 17, 2026

Battery range

Delivery tours can’t exceed a tricycle’s
single-charge range — the pilot-
observed maximum

17



SCALING CITY-WIDE

Toronto shipment demand

2023 courier shipment demand

— Aggregated to 597 Toronto traffic analysis zones
(TAZs)

— 10,000-25,000 shipments/day across Q1-Q3
— Demand peaks in Q4 (holiday season)
— Highest density in downtown Toronto

— Model sized to the 95th-percentile weekday demand

Freight Initiatives Committee | August 17, 2026 18



SCALING CITY-WIDE

City-wide results: 79 microhubs needed

Optimal microhub locations (N = 79); red = 250% capacity utilization

Freight Initiatives Committee | August 17, 2026

— 79 microhubs would serve 95th-percentile
weekday demand across Toronto

— 11 microhubs in downtown Toronto, 68 in
the inner urban area

— 237 e-cargo tricycles required in total (3
per microhub)

19



SCALING CITY-WIDE

Where microhubs make the most sense

— Utilization is far higher downtown, where demand density is greatest

— Demand density — not tricycle range — is the key factor in microhub viability

Microhubs required 11 68
Microhubs at 250% capacity 10 (91%) 16 (24%)
Mean service area / hub 0.36 km? 1.19 km?

Freight Initiatives Committee | August 17, 2026
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SCALING CITY-WIDE

A glimpse at the sensitivity analysis

— Downtown is capacity-constrained; the Inner Urban Area is cost-constrained

— Tricycle range barely matters — doubling it alone changes nothing

Base case 11 68
2x tricycles / microhub 7 66
2x tricycle range 11 (no change) 68 (no change)
Microhub cost +20% 11 57
Microhub cost +40% 11 53

Bottom line: capacity limits matter most where demand is dense; cost matters most where it’s thin.

Freight Initiatives Committee | August 17, 2026



SCALING CITY-WIDE

From model to tool: applied to New York City

Usman Ahmed has packaged this same optimization model into NYC Microhub and Electric Cargo Cycles Planning Tool
an interactive planning tool, and this is the exact engine behind
the Toronto results in this presentation.

" Modet Parameters

Totsl demand: %00
Fised cost ($iday): 100
Cost per mile (8} 1
Beta (BHH const): 0765
Alpha (Mtilsstion]: 1

Microhub sizing

Cycle range (miday): 20

Hub capacity: 1600

Estimates the number of microhubs required to serve a study

area
Location selection

Cycle capacity: 50
Max o-cycioaub: 30
E-cycle cost ($/cay). S <
[ aoe |
Select tracts on the map, then click Generale

Demand

Identifies optimal microhub locations

Service area assignment

Assigns service areas to each microhub
» 0:00/0:58

Fleet & route sizing _

Calculates e-cargo cycles needed per hub and total tour distance

DEMONSTRATED ON NEW YORK CITY

https://usmanahmed.net/modeling-tools.html

Freight Initiatives Committee | August 17, 2026 18
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Policy & path forward

What the pilot means for city policy — and what comes next

Freight Initiatives Committee | August 17, 2026
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POLICY IMPLICATIONS

What the city can do

— Dedicate curbside or off-street space for microhubs in high-demand areas, building on the Urban Quick Stop
precedent

— Upgrade cycling infrastructure for the size and continuity needs of cargo tricycles
— Integrate microhub space requirements into development approvals for major projects
— Offer incentives, such as low/zero-emission zones, to encourage courier adoption

— Prioritize downtown and other high-density areas first, where microhubs pay off fastest

Freight Initiatives Committee | August 17, 2026
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KEY TAKEAWAYS

The bottom line

One-for-one replacement
~3 tonnes saved

79 microhubs, citywide
Density beats range

A proven regulatory path

Freight Initiatives Committee | August 17, 2026

E-cargo tricycles can replace delivery trucks in dense neighbourhoods without
compromising delivery efficiency

Each truck replaced eliminates about 3 tonnes of GHG emissions per year and
removes driver exposure to in-cabin air pollution

79 well-placed microhubs (237 tricycles) could serve 95th-percentile daily demand
across Toronto

Demand density, not battery range, determines where microhubs pay off;
downtown is the highest-value first step

Provincial cycle legislation, municipal bylaws, and an on-street permit show this
can be done again

24



PATH FORWARD

Next steps

— Refine the model for oversized shipments and multi-
day demand

— Explore shared microhubs across courier companies
in lower-demand areas

— Advise the City on curbside and off-street microhub
locations

— Partner with the City to pilot a second microhub site

Freight Initiatives Committee | August 17, 2026 25



Thank you

Farah Ghizzawi -

University of Toronto
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E-Commerce
Delivery
Mitigation
Study

Branislav Dimitrijevic, Associate Professor, NJIT
Alison Conway, Professor, CCNY

Freight Initiatives Committee Meeting
August 17, 2026




E-Commerce Growth

Percent of Tota

Estimated Quarterly U.S. Retail E-commerce Sales as a Percent of Total Quarterly Retail Sales:
1* Quarter 2017 - 1* Quarter 2026
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https://www.census.gov/retail/mrts/www/data/pdf/ec_current.pdf

Challenges

« Urban (Street) Congestion
o Compromised mobility
o Compromised traffic safety

o Compromised air quality (due to engine
idling and low-speed circulation)

* |nefficient, unsafe, inappropriate use of curb
space

+ Inefficient freight/delivery operations

* Quality of life issues and deteriorating convenience of
urban living

'-l||i|||"

NJTPA
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NJTPA E-Commerce Delivery
Mitigation Study

Objectives

1. Review and document the best practices

2. ldentify and describe strategies for addressing specific
challenges and problems

3. Locate areas where mitigation strategies may be successful

4. Develop a concept and an actionable plan for deployment of
optimal e-commerce mitigation strategies

olllly
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Study Work Plan (Tasks)

Task 1: Technical Advisory
Committee (TAC) and Outreach

Task 2: Project Management
Task 3: Best Practices Review

Task 4: Evaluate the Existing
Conditions and Identify Locales for
Urban Freight Delivery System
Implementation

Task 5: E-commerce Mitigation
Strategies and Initial Stakeholder
Outreach

Task 6: E-commerce Delivery
Mitigation Strategy Concept

Task 7: Study Synthesis and Final
Report

-u||i||||'
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Best Practice Review

Factors of Interest
Solution types
 Infrastructure characteristics
« Commodity characteristics
* Vehicle types
» Business models

Market areas

Built environments

Regulatory environments
Stakeholders and stakeholder roles
Performance metrics

Success factors

Barriers to implementation

Planned activities:

Review of US and international
case studies

o Agency reports
o Academic studies

Stakeholder interviews
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Color by:

Data-Driven Analysis
and Prioritization

 ldentify high-priority areas for
mitigation

« Data sources

o US Census products

o Geotab Data and Altitude
Platform

o Nielsen 1Q
o LOCUS Truck Data

Wolfowitz, A., M. Dodd, and F. Rezapour Fardin (2026). Preliminary Demand Investigation Map.

Data: Source: 2024 American Community Survey.
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Stakeholder Engagement

Technical Advisory Committee (TAC) and Outreach (Task 1)

Best Practice Review (Task 3) — Interviews with organizations that have
implemented e-commerce delivery management strategies (e.g., facility/micro-hub
operators, delivery service providers, vehicle manufacturers, public agencies)

Strategy Development Stakeholder Outreach (Task 4)

* Local community outreach — get input on the existing conditions and feedback on
potential strategies.

 E-commerce parcel delivery operators and support technology service providers —
existing challenges and feasible/preferred solutions.

E-commerce Delivery Mitigation Strategy Concept (Task 6) — Conduct proposed
concept review meetings with municipalities and/or local community representatives

In proposed priority areas.
NJTPA
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Study Schedule

Task J AS ONDJ FMAMIJJ AS OND

TAC/Outreach

Project Management

Best Practice Review

Location Evaluation

Strategy Identification

Concept Development
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Synthesis/Final Report
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Thank you!

Branislav Dimitrijevic, Associate Professor, NJIT
dimitrijevic@nijit.edu
Alison Conway, Professor, CCNY
aconway@ccny.cuny.edu
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NORTH JERSEY

N I PA TRANSPORTATION
PLANNING AUTHORITY

Defining the Vision. Shaping the Future
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https://www.facebook.com/NJTPA
https://www.youtube.com/thenjtpa
https://www.instagram.com/thenjtpa/
https://www.threads.net/@thenjtpa
https://twitter.com/NJTPA
mailto:dimitrijevic@njit.edu
mailto:aconway@ccny.cuny.edu

August Freight Initiatives Committee
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August 17 Freight Initiatives
Committee Agenda

followed by either AICP or PE with your NJ
PE license number

Two-Minute Reports on Freight Activities
from Committee Members

Next Meeting: Monday, October 19, 2026

Adjournment

Please mute and turn off your video
when not speaking.
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