CASE STUDY

\

Al Waste Collection Route Optimization

Client Industry Solution

Municipal Waste Waste Management Smart Waste Collection

Management Department in Municipal Services Routing Environmental

Seattle, Washington Optimization System
Challenge

Seattle waste management operating 95 collection vehicles faced inefficient routes covering
180,000 households, $8.5M annual fuel costs, 67% of routes requiring overtime completion, missed
collections affecting 15% of neighborhoods weekly, and environmental pressure to reduce carbon

emissions by 40% while maintaining service quality across Seattle's hilly terrain.
Al Consulting Approach

- Collection Pattern Intelligence: Al specialists analyzed waste generation patterns, neighborhood
density, seasonal variations, and vehicle capacity constraints to optimize collection efficiency

across Seattle's unique geography.

- Environmental Impact Modeling: Machine learning algorithms minimizing fuel consumption

and emissions while maintaining comprehensive coverage.

Al Solution

- Terrain-Aware Routing: Al optimization considering Seattle's hills, traffic patterns, and vehicle
load distribution for fuel efficiency

- Predictive Waste Analytics: Machine learning forecasting neighborhood waste volumes based on
demographics, events, and seasonal patterns

- Dynamic Collection Scheduling: Smart routing adapting to weather conditions, traffic incidents,
and missed collection recovery

- Carbon Footprint Optimization: Al balancing service coverage with environmental impact
reduction and fuel efficiency goals
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Implementation (28 weeks total)

- Analysis (4 weeks)
- Geographic Mapping (8 weeks)
- Al Development (12 weeks)

- Pilot Rollout (4 weeks)

Key Results

Environmental Achievement:
- 41% carbon emission reduction, $3.4M annual fuel savings, 38% reduction in total route miles,
89% routes completed within standard hours

Service Excellence:
- 97% collection reliability (vs. 85%), 78% reduction in missed pickups, 52% fewer resident
complaints, 156% improvement in service consistency

Operational Efficiency:
- 43% reduction in overtime costs, ability to serve 12% more households with same fleet, $6.8M
annual operational savings, 290% consulting ROI

Technologies:

- GIS optimization

- machine learning

- environmental analytics

- mobile fleet management



