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Findings

Recommendations

Scott County is the fastest growing county in Minnesota and the Household Hazardous 
Waste Facility (HHWF) is expected to be strained with the growth of the county. Without the 
ability to expand the building to accommodate the influx of materials, the throughput of the 
hazardous materials being delivered needed to be addressed and improved. 

Eleven-Year Expected 
Growth Rate

Simulation of Interior Material Throughput 
Through 2030

Failure Modes and Effects 
Analysis for Facility Problems

Scott County Household Hazardous Waste 
Facility

Based on the findings, the project team has the following recommendations for Scott County:
● Create a seasonal employment plan to account for the growing number of participants
● Increase the material storage capacity to help support an influx of materials
● Request an additional 12.9% in funding annually to increase shipping frequency and reduce on-hand waste inventory
● To optimize flow, standardize the lab packing process by implementing a single-stream floor layout and eliminating 

repeated paths when lab packing materials
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Problem

● Simulation showed roughly a 326% growth in material throughput over the next eleven years, exponentially 
increasing the number of material bins being shipped

● FMEA showed top priority problem areas to be the variable lab packing process, determined shipping schedule, and 
fixed work hours (despite fluctuating seasonal demand)

● Observations determined a need for clarifying signage around the facility and a better use of the material storage 
space

The project team calculated the arrival rate of customers, the material arrival
breakdowns, and the expected growth rate of the number of customers. Using
these calculations, they created a simulation using Simio to model the internal
lab packing area. In the simulation, when a cart of materials arrived, it moved
through the paths and determined what was contained on the cart using the
material breakdown probabilities, shown below.
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The project team forecasted the number of
participants using the facility by graphing the
participant data from 1992-2018 and determining the
trendline equation. The projected number of annual
facility participants follows the trend of 654.83e0.1177x.

Probability of Arrival by Material Type 

Symbols are arranged to represent the layout of the HHWF interior facility
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Projected Tonnage Per Peak Month

If the simulation determined that the cart contained a material, the average
weight per customer for that material was compounded on the material’s total
tonnage for the month. A simulation was run for each year through 2030 and
the customer arrival rate to the facility was manipulated based on the growth
rate for that year. At the end of the each simulation run, the total tonnage for
each material type was outputted to show the facility’s maximum monthly
throughput corresponding to each year.

HHWF Participants Growth Trend
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The project team had several concerns with the
HHWF’s current process that prompted them to
perform a Failure Modes and Effects Analysis (FMEA).
The three functions the team analyzed were the
facility’s effectiveness in providing a easy hazardous
waste disposal site, sorting the hazardous waste
safely and efficiently, and transporting the hazardous
waste from the facility. The team consulted project
sponsor Richard Jones to help score the Severity,
Occurrence, and Detection for each failure mode.

Failure Modes and Effects Analysis for HHWF

From left to right: instructional signage for the appliance, tire, and scrap 
metal drop off area; sign directing residents where to wait for 

assistance; sign directing traffic
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Suggested Signage Improvements to Direct 
Traffic Arriving to the HHWF

The number of participants for the next eleven years
was predicted and the growth for each year was
calculated. By 2030, the number of facility
participants is expected to grow by 326%.


