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Overview: the Organization

• >227,000 service locations
• Routing for multiple services

– Garbage (RS) 
• 65 routes (61.6 auto; 3.4 rear 

loader)

– Yard waste (RS) 
– Litter picking (RS)

– Recycling (contracted)
• 24 routes (22 auto; 2 rear loader)

– Multi-family (contracted)
– Bulky, dead animal (Optimo)

CRA 2023 
Conference



Route Management & Technology

• Route Optimization
– high density routing 

• (RouteSmart Technologies)

– dynamic daily routing
• (OptimoRoute)

• Route Management / 
Dissemination / Monitoring
– work order / asset 

management
• (Cityworks)
• (E-Roads)

– route deployment / on-board 
devices

• (Cityworks)
• (E-Roads)

– Route completion
• (Cityworks)
• (E-Roads)
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The Challenge: Worker Shortage

Some triggers:
• Same day call-offs occur –

expect assignment delays
• Planned vacation, but no 

one to fill in
• Training assignments, have 

to maintain timeline

Some implications:
• Extra time drawing maps or 

distributing unstaffed 
workload

• High variance between times
• Reduced parity for route loads
• At least 5-10 minute variance 

between times
• An every day issue (currently)
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Standing Routes

• Avg. 1-3 routes per day 
per area (due to time off)

• Highlighted routes have 
no drivers to collect route

• Assign parts of standing 
route to other routes

• Drivers on other routes 
must complete standing 
route before collecting 
regular route 
(disincentive to idle on 
regular route)
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The Mechanism

• Use existing routes as regions

• Generate un-sequenced sub-
routes based on 55 minute 
time limits (fine tune)

• Sequence routes to determine 
the best starting point for 
each sub-route

• Generate new sub-route 
boundaries that can be used 
for proof of service coverages.

• Settings 
– Nonproductive Travel – more 

compact (180)
– Reaching – 2 or 3
– Area reduction – 1 or 2
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The Solution: 1101G
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1101G1 *** First 
Stop ***

*** Last Stop 
***

117 0 117 3,720.60 1 6:45 
AM

7:26 AM 0.16 0.25 0.00 0.00 0.00 0.00 0.00 0.41 2.5

1101G2 *** First 
Stop ***

*** Last Stop 
***

115 0 115 3,657.00 1 6:45 
AM

7:27 AM 0.17 0.25 0.00 0.00 0.00 0.00 0.00 0.42 2.2

1101G3 *** First 
Stop ***

*** Last Stop 
***

119 0 119 3,784.20 1 6:45 
AM

7:29 AM 0.19 0.26 0.00 0.00 0.00 0.00 0.00 0.44 2.5

1101G4 *** First 
Stop ***

*** Last Stop 
***

134 0 134 3,782.80 1 6:45 
AM

7:34 AM 0.20 0.29 0.00 0.00 0.00 0.00 0.00 0.49 2.6

1101G5 *** First 
Stop ***

*** Last Stop 
***

120 0 120 3,765.40 1 6:45 
AM

7:29 AM 0.18 0.26 0.00 0.00 0.00 0.00 0.00 0.44 2.4

1101G6 *** First 
Stop ***

*** Last Stop 
***

137 0 137 3,726.40 1 6:45 
AM

7:29 AM 0.14 0.30 0.00 0.00 0.00 0.00 0.00 0.44 1.
9

1101G7 *** First 
Stop ***

*** Last Stop 
***

131 0 131 3,747.20 1 6:45 
AM

7:35 AM 0.21 0.28 0.00 0.00 0.00 0.00 0.00 0.50 2.8
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The Solution: Visuals CRA 2023 
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Addressing the Challenge CRA 2023 
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Route Segment Dissemination CRA 2023 
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Enhanced Computation & Analyses CRA 2023 
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Before and After

• Highlighted street segments

• Defined route polygons and 
serviced segments

• Mini Geo-fences
• Ability to accurately track and 

assign work and additional 
tonnage to appropriate route

• Improved benchmarking
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Results

• Reduction in variance between completion of 
standing routes (less than 5 minutes) 

• Parity in route sharing (known workload)

• Reduction in field supervisor overtime by up to 
1.5 hours (no drawing or highlighting of standing maps)

• Improved starting point without navigation

• Improved optimization 

• Reduced complaint of overwork

• Easily and correctly identify which routes have 
persistent standing issues
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Comparisons: Before and After
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Continuous Quality Improvement

Effective technology and efficient 
rout management requires 
continuous quality improvement
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Questions

Thank you!!!

Leonard Huggins, PhD
GIS Coordinator

Innovation and Technology |Innovation and Data
City of Charlotte

1105 Otts St
Charlotte, NC 28205

Leonard.Huggins@charlottenc.gov

704-564-4841 (cell)
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