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Scope of the Project 

• Secondary commodities market 
has experienced an economic 
downturn 

• Recycling is not producing 
adequate financial returns 

• “Green Fence” increased quality 
standards 

• FAU conducted a cost-benefit 
analysis based on economic, 
social and environmental 
aspects 
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Existing Conditions 
• Solid Waste Authority of Crab Cake County (SWACCC) owns two facilities 

• Recovered Materials Processing Facility (RMRF) 

• Waste-to-Energy (WTE) 
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RMRF 
• 150,000 sq. ft. facility 

• 750 tons per day of recyclable 
material 

• Dual Stream Program 

• Two incinerators – Under Capacity 

• 0.8 million tons per year 

• 1 million tons per year 

Waste-To-Energy 
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Approach 
• Establish selection criteria 

• Determine viable alternatives 

• Evaluate carbon emissions and energy 
consumption using the WARM model to 
identify the most desirable alternatives 

• Perform an engineering alternative analysis 

• Perform a sensitivity analysis 

• Identify the preferred option/make 
recommendations 
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Preliminary Selection Criteria 
• Viable options are selected based on: 

• The objectives of the project 

• Industry experts opinion 

• Engineering judgment 

• Options were narrowed down based on preliminary 
USEPA WARM* Model results 

• Emissions estimates  

• Energy consumption estimates 

 
* Waste reduction model 
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Alternatives Considered 
Incinerate all recyclables with energy recovery (WTE)  

Recycle metals only 

Recycle metals and glass only 

Recycle metals, glass, and plastics only 

Recycle containers only 

Recycle containers and corrugated cardboard only 

Recycle fibers only  
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Assumptions 
• Total waste processed = 91,800 tons 

• Amount of recyclables processed through RMRF 

• Emissions from landfilling = National Average  

• Water/wastewater service and electricity costs are 

considered proportional to the volume of processed 

recyclables  

• Recycling program costs and employee personnel 

costs are assumed to be constant 

• Source reduction = Zero  

 

 



SWANA Florida Winter Conference 28-30th Jan 2018 

WARM Model (USEPA) 

• Estimates GHG 
emissions  (MTCO2E)  

• Estimates energy 
consumption (MBTU) 

• Compares the output 
to base scenarios 
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WARM Model – Carbon Emissions 
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Warm Model – Energy Consumption 
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Alternatives Selected  

Current 
operations 

Alt 1: 

 All WTE 

Alt 2:  

Modified 
Recycling  

• Recycle 
• Widely accepted 
• Low emissions 

• Incinerate all recyclables  
• Higher emissions 

• Recycle fibers only  
• Medium emissions  
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Cost-Benefit Analysis 
Selection criteria are: 

 Economic (present worth) 

• Salvage value 

• Operational cost 

 Non economic (social and environmental) 

• Public perception 

• Energy savings 

• Landfill life 

• Emission reduction 

• Total employment generated 
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Scoring 
  

Score Description 

3 Most preferred alternative 

2 Second most preferred alternative 

1 Least preferred alternative  
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Ranking and Weight of Criteria  
 Obtained through ranking in order of importance 

 
Criteria Weight 

Economic (present worth) 6 

Public perception 5 

Energy savings 4 

Landfill life 3 

Emission reduction 2 

Total employment generated 1 

Total (Max = 18 unweighted and 63 weighted) 
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The Net Present Worth (NPW) was calculated based on the following: 

• 30 year design period 

• Salvage value estimated based on the average market price 

• Operating cost was calculated for fiscal year 2015 

 

Economic (Net Present Worth) 

Comparison Current operations Alt 1 Alt 2 

Net Present worth ,Millions $ 1,641 1,028 1,231 

Score assigned 1 3 2 
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A survey was conducted to a group of 140 individuals 

Public Perception 

Comparison Current operations Alt 1 Alt 2 

Score assigned 3 1 2 



SWANA Florida Winter Conference 28-30th Jan 2018 

Landfill Life 
 Medium sized landfill (about 65 acres) was 

assumed 

• 65 feet maximum height (3:1 slope) 

• with a 10% daily soil cover allowance 

 

Comparison Current operations Alt 1 Alt 2 

Landfill useful life, years 14.34 14.10 14.27 

Score assigned 3 1 2 
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Cost-Benefit Analysis 
Unweighted and (Weighted) 

Criteria Weight Status 

Quo 

Alt  

1 

Alt  

2 

Economic (present worth) 6 1 (6) 3 (18) 2 (12) 

Public perception 5 3 (15) 1 (5) 2 (10) 

Energy savings 4 3 (12) 1 (4) 2 (8) 

Landfill life 3 3 (9) 1 (3) 2 (6) 

Emission reduction 2 3 (6) 1 (2) 2 (4) 

Total employment generated 1 3 (3) 1 (1) 2 (2) 

TOTAL Max 18(63) 16 (51)  8 (33) 12 (42) 



SWANA Florida Winter Conference 28-30th Jan 2018 

Sensitivity Analysis 
Unweighted and (Weighted) 

Criteria Weight Status 

Quo 

Alt  

1 

Alt  

2 

Public perception 5 3 (15) 1 (5) 2 (10) 

Energy savings 4 3 (12) 1 (4) 2 (8) 

Landfill life 3 3 (9) 1 (3) 2 (6) 

Emission reduction 2 3 (6) 1 (2) 2 (4) 

Total employment generated 1 3 (3) 1 (1) 2 (2) 

TOTAL Max 15(45) 15 (45)  5 (15) 10 (30) 

Current operations again receives the highest score (UW:15; W:45) among the 3 options 
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1. Current Operations 

2. Alt 1: All WTE 

3. Alt 2: Modified Recycling 

 

Current Operations 

Environmental 

Economic Social 

WARM 

Conclusion 

Recommendation: continue current recycling practice 
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Further Recommendations 
• Commodity prices projected to rebound 

 

 
Source: Sound Resource Management Group, 2017  
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Current Challenges 
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Further Recommendations 
• Continue the highly visible and popular 

residential and commercial recycling program 

• Optimize collection system 
• More competitively priced hauling contracts 

• Route optimization to save on fuel/hauling costs 

• Willingness to pay higher rates to compensate 
for losses 

• Reduce and Innovate 
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Thank You 


