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Importance of Material Characterization Studies



Importance of Material Characterization Studies

Opportunity 
Improvement and 
sustainability (financial 
and environmental) of 
ISWM programs



Statewide Characterization Study – Host Facilities



Thank You Host Facilities!

• Bluff Road Solid Waste Management Facility
• Hastings Sanitary Landfill
• Lexington Area Solid Waste Agency Landfill
• Norfolk Transfer Station
• Pheasant Point Landfill – Waste Management
• Sidney Area Solid Waste Agency Landfill
• Solid Waste Agency of Northwest Nebraska 

Transfer Station
• Valentine Area Solid Waste Agency Landfill



Pre-Sorting Activities

Planning Meetings with Host Facilities:
• Develop individual work plan
• Identify sort area
• Review procedures and safety aspects
• Confirm communication and authority
• Develop health and safety plan



Pre-Sorting Activities: Sample Goals Per Day

Physical 
Sorts

10 MSW Samples
 (Residential, ICI & Mixed)

Visual 
Sorts

10 C&D Samples



Pre-Sorting Activities

Generating Sectors
• Residential
• Industrial/Commercial/Institutional (ICI)
• Mixed
• Construction and Demolition (C&D)

Material Categories
• Physical

• 7 material categories
• 65 material components

• Visual
• 40 material components

Material Sampling and Stratification
• Based on site-specific data provided



Pre-Sorting Activities – On-Site

• Morning safety talk
• Communication with Host Facility staff
• Walk/Evaluate site safety conditions
• Train sorters



The Results Are In!

https://dwee.nebraska.gov/forms/publications-grants-forms/26-030



Final Sample Count
Sample Selection by Host Facility and Waste Sector

4-Season Total MSW 
Residential

MSW         
ICI

MSW 
Mixed C&D Total Sorts

Bluff Road Landfill 112 88 0 200 400
Chadron Transfer Station 0 0 40 11 51

Hastings Landfill 17 23 0 40 80

Lexington Landfill 32 8 0 20 60

Norfolk Transfer Station 31 9 0 39 79
Pheasant Point Landfill 80 120 0 1 201

Sidney Landfill 12 28 0 2 42

Valentine Landfill 2 0 4 2 8
Statewide (Total) 286 276 44 315 921



Results: Nebraska MSW Material Composition (All Seasons)
Overall

Paper, 
18.1%

Plastic, 
13.3%

Glass, 2.1%

Metals, 
3.2%Organics, 

27.7%

C&D 
Materials, 

10.9%

Other Waste 
Categories, 

24.9%

NOTE: Due to rounding, results may not equal 100%.



Results: Nebraska MSW Material Composition by Generating Sector (All Seasons)
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Results: Nebraska MSW Material Composition by Season
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Unit Counts for Materials of Interest:

Items
4-Season 

Total Items
(60 tons sorted)

Estimated
Total Items

(2025 Total tons disposed)
Plastic Items with Lithium Batteries 88 1.6 million

Electronics with Lithium Batteries 24 452,000

Lithium Batteries 53 1 million

Statewide Total Lithium Batteries 165 3.1 million

Plastic Single-Use Beverage Containers 26,893 506 million

Glass Single-Use Beverage Containers 2,283 43 million

Metal Single-Use Beverage Containers 26,618 501 million

Statewide Total Containers 56,026 1.0 billion



Results: Nebraska MSW Most Prevalent Materials - by Sector (All Seasons)

Nebraska Statewide 
(Residential, ICI, and Mixed) Residential ICI Mixed

Material Pct. Material Pct. Material Pct. Material Pct.

1 Food Waste - 
Unpackaged 16.3% Food Waste - 

Unpackaged 15.9% Food Waste - 
Unpackaged 16.8% Food Waste - 

Unpackaged 14.1%

2 Yard Waste 8.7% Yard Waste 12.6% Film and Bags 6.5% Corrugated 
Cardboard 8.3%

3 Film and Bags 5.9% Textiles/Leather 5.9% Corrugated 
Cardboard 6.5% Yard Waste 7.3%

4 Corrugated 
Cardboard 5.0% Film and Bags 5.2% Bulky Items 4.9% Film and Bags 6.0%

5 Textiles/Leather 5.0% Mixed Paper 4.2% Treated Wood 4.5% Mixed Paper 5.2%

6 Bulky Items 4.2% Non-Distinct 3.9% Yard Waste 4.5% Diapers 4.3%

7 Non-Distinct 4.1% Bulky Items 3.8% Non-Distinct 4.3% Bulky Items 4.2%

8 Mixed Paper 3.8% Unclassifiable Fines 3.7% Textiles/Leather 4.2% Textiles/Leather 3.9%

9 Treated Wood 3.5% Diapers 3.6% Medical Waste 4.1% Unclassifiable 
Fines 3.9%

10 Unclassifiable Fines 3.1% Corrugated 
Cardboard 3.5% Untreated Wood 3.8% Paperboard/ 

Liner Board 3.2%

Overall 
Cumulative 

Percent
59.7%

Residential 
Cumulative 

Percent
62.3% ICI Cumulative 

Percent 60.0%
Mixed 

Cumulative 
Percent

60.3%



Nebraska Statewide Bluff Road Chadron Hastings Lexington Norfolk Pheasant Point Sidney Valentine

Material Pct. Material Pct. Material Pct. Material Pct. Material Pct. Material Pct. Material Pct. Material Pct. Material Pct.

1 Food Waste - 
Unpkg 16.3% Food Waste - 

Unpkg 19.1% Food Waste - 
Unpkg 14.2% Non-Distinct 10.3% Food Waste - 

Unpkg 14.5% Food Waste - 
Unpkg 14.3% Food Waste - 

Unpkg 16.0% Food Waste - 
Unpkg 12.7% Food Waste - 

Unpkg 15.5%

2 Yard Waste 8.7% Yard Waste 7.0% Corrugated 
Cardboard 8.5% Food Waste - 

Unpkg 9.0% Film and Bags 8.9% Corrugated 
Cardboard 11.2% Yard Waste 11.3% Untreated Wood 9.5% Bulky Items 8.4%

3 Film and Bags 5.9% Film and Bags 6.5% Yard Waste 7.7% Medical Waste 8.7% Corrugated 
Cardboard 7.9% Non-Distinct 6.7% Film and Bags 5.6% Corrugated 

Cardboard 7.6% Corrugated 
Cardboard 7.2%

4 Corrugated 
Cardboard 5.0% Mixed Paper 5.1% Film and Bags 5.6% Bulky Items 8.1% Textiles/ Leather 7.1% Bulky Items 6.4% Textiles/ Leather 4.9% Film and Bags 7.4% Film and Bags 6.8%

5 Textiles/ Leather 5.0% Textiles/ Leather 4.7% Mixed Paper 5.0% Corrugated 
Cardboard 7.7% Non-Distinct 5.0% Textiles/ Leather 6.2% Corrugated 

Cardboard 4.9% Food Waste - Pkg 7.2% Mixed Paper 5.8%

6 Bulky Items 4.2% Bulky Items 4.3% Diapers 4.6% Treated Wood 6.0% Treated Wood 3.9% Film and Bags 4.0% Bulky Items 4.0% Compostable 
Paper 6.4% Yard Waste 4.6%

7 Non-Distinct 4.1% Food Waste - 
Pkg 3.8% Textiles/ Leather 4.3% Other Plastics 5.1% Rubber 3.7% Food Waste - Pkg 3.6% Mixed Paper 3.6% Non-Distinct 4.7% Non-Distinct 3.9%

8 Mixed Paper 3.8% Non-Distinct 3.8% Unclassifiable Fines 4.1% Other Paper/ 
Non-Recy 4.9% Yard Waste 3.6% Medical Waste 3.3% Treated Wood 3.5% Textiles/ Leather 4.0% Office Paper 3.1%

9 Treated Wood 3.5% Treated Wood 3.3% Paperboard/ Liner 
Board 3.5% Textiles/ Leather 4.2% Unclassifiable Fines 3.4% Unclassifiable Fines 3.3% Unclassifiable Fines 3.5% Paperboard/ Liner 

Board 3.0% Textiles/ Leather 2.9%

10 Unclassifiable Fines 3.1% Other Paper/ 
Non-Recy 3.3% Other Paper/ 

Non-Recy 3.3% Film and Bags 4.0% Paperboard/Liner 
Board 3.0% Diapers 3.2% Non-Distinct 3.4% Electronic Waste 2.9% Diapers 2.9%

Overall Total 59.7% Bluff Road 
Total 61.0% Chadron Total 60.7% Hastings Total 67.9% Lexington Total 61.0% Norfolk Total 62.1% Pheasant Point 

Total 60.7% Sidney Total 65.3% Valentine 
Total 61.1%



2009 vs 2025 MSW Composition Comparison



2009 vs 2025 MSW Composition Comparison

41%

19%

5% 4%

19%

1%

10%

0% 1%

18%
13%

2% 3%

28%

11%

18%

0%

7%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

Paper Plastics Glass Metals Organics C&D Materials Other Waste
Categories

Other Misc.
Waste

Unclassifiable
Wastes

2009 2025



Recoverability Analysis - Summary



Recoverability Analysis – MSW Summary

52% of MSW 
Compostable or 

Recyclable



Recoverability Analysis – C&D Summary

19% of C&D 
Compostable or 

Recyclable



Emission Reductions Impact Analysis



Emission Reductions Impact Analysis - MSW

• EPA’s Waste Reduction Model (WARM)

Modeled Emission Reductions due to Diversion

Recyclable and 
Compostable

872,000 MTCO2E

Potentially Recoverable

330,500 MTCO2E

203,000 gasoline 
vehicles 

driven/year

77,000 gasoline 
vehicles 

driven/year



Current Diversion Programs

• Look at existing programs



Current Diversion Programs

• Recycling
• Compost (food waste)
• Donate and Reuse
• Waste Tires



Current Diversion Programs - Recycling

• 56% of Nebraska communities have access to a 
recycling program

• This represents 93% of Nebraska’s population

Program Type % of Communities % of Nebraska 
Population

Drop-Off 48% 79%
Curbside 20% 78%
Recycling Center 16% 41%



Current Diversion Programs – Variety

FOOD WASTE 
COMPOSTING

43% of communities 
have access

17,000 tons of food 
waste estimated to 

be generated per year

DONATIONS
4,700 tons estimated 

to be donated to 
Goodwill and through 

NRC programs

SCRAP TIRES
10,700 tons of tire 

scrap removed 
(5-year average)



Recommendations



Recommendations - Highlights

• Expand waste tonnage reporting (by major waste type 
and in/out of state origination)

• Perform recycling infrastructure and capacity analysis
• Continue material characterization studies
• Conduct education campaigns to support diversion 

initiatives



Recommendations – Lithium Battery Diversion

• Continue expanding collection programs ahead of LB36



Recommendations – Disposal Ban (Cardboard)

• 5% of overall waste (by weight)
• 7% of ICI waste
• 4% of Residential waste



Recommendations – Composting and Digestion Study

• 19% of overall waste (by weight)
• 16% Unpackaged food waste
• 3% Packaged food waste



Recommendations – Textiles Recycling

• 5% of overall waste (by weight)



Next Steps

SWIFR Grant Round 2
Funding: ~$650,000 through Sep 2029

Three New Initiatives – PROPOSED:

1. End-of-Life Tire Management Plan
2. Waste Diversion Economic Analysis
3. Sustainable Materials Management Plan



Next Steps

1. End-of-Life Tire Management Plan
• Assess statewide tire management system 
• Identify sustainable collection, transportation, processing, and 

recycling/reuse options 
• Reduce illegal dumping and environmental/public health risks 
• Advance circular economy opportunities 



Next Steps

2.  Waste Diversion Economic Analysis
• Analyze economic impacts of current waste generation and 

diversion opportunities 
• Assess recycling markets, disposal costs, and circular economy 

initiatives 
• Identify potential cost savings, revenue opportunities, and job 

creation 
• Inform long-term infrastructure and investment decisions 



Next Steps

3. Sustainable Materials Management Plan
• Leverage findings from the 2025 Waste Characterization Study 
• Identify priority material streams and management opportunities 
• Establish best practices and actionable recommendations 
• Target education and outreach efforts 



Thank you! Questions?
Jeff Phillips: jdphillips@scsengineers.com, 515-249-7554

Sarah Starostka: sarah.starostka@nebraska.gov
Doug Barry: douglas.barry@nebraska.gov

mailto:jdphillips@scsengineers.com
mailto:sarah.starostka@nebraska.gov
mailto:douglas.barry@nebraska.gov
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