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 Apply industry standard density 
factors for CDD categories

 Volumetric surveys
 Real-time validation is critical 

for accuracy

CDD/Bulky Waste Visual 
Surveying
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Data Management
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Typical Findings of a WCS
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Vermont MSW Composition by Group

Paper, 19.2%

Plastic, 16.2%

Metal, 3.5%

Glass, 1.8%Organics, 27.4%

Construction & 
Demolition, 7.8%

Household 
Hazardous 

Waste, 0.7%

Electronics, 
1.2%

Special/Other, 
18.9%

All Other Waste, 
3.3%
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Management Pathways in Maine

Commonly Recycled, 
20.4%, 132,680 tons

Potential for Future 
Divertibility, 24.7%, 

160,493 tons

Compostable, 22.5%, 
146,360 tons

Not Currently 
Recoverable, 20.5%, 

133,232 tons

Recyclable via Special 
Collection, 6.6%, 

42,674 tons

CDD, 5.3%, 34,379 tons
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Top 10 Constituents in New Hampshire MSW

0% 2% 4% 6% 8% 10% 12% 14%

Fines/Soil/Mixed Residue

Mixed Recyclable Paper

Other/Composite Paper

Pet Waste

Diapers / Sanitary Products

Old Corrugated Cardboard)/Kraft Paper

Textiles and Leather

Food Waste - Packaged

Compostable Paper

Food Waste - Unpackaged
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C&D Composition in New Hampshire

MSW, 10.6%, 33,450
tons

Metal, 2.7%, 8,466 tons

Shingles, 17.4%, 
54,801 tons

Wood, 29.0%, 
91,273 tons

Bulky, 8.2%, 25,658 tons

Inerts, 6.5%, 20,320 tons

Other C&D, 25.7%, 
80,769 tons
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Detailed Results

 Statistical Mean and MOE
 Composition applied to 

reported tonnage
 Color-coded Management 

Pathways
 Number of Samples

Material Category
Est. 

Percent MOE Tons
Est. 

Percent MOE Tons
Paper 19.2% 1.1% 72,563 Electronics 1.2% 0.4% 4,719
1 OCC & Kraft Paper 3.3% 0.5% 12,658 39 Banned - Non-CED Electronics 0.2% 0.1% 575
2 Boxboard (Chipboard) 1.1% 0.1% 4,311 40 CEDs - CRTs 0.0% 0.0% 0
3 Newsprint 0.3% 0.1% 1,182 41 CEDs - Computer Peripherals 0.0% 0.0% 26
4 Mixed Recyclable Paper 2.3% 0.3% 8,755 42 CEDs - Desktop Computers 0.0% 0.0% 0
5 Magazines/Catalogs 0.2% 0.1% 728 43 CEDs - Laptops/Tablets 0.0% 0.0% 80
6 High Grade Office Paper 0.2% 0.1% 590 44 CEDs - Printers 0.0% 0.0% 0
7 Polycoated/Aseptic Containers 0.3% 0.0% 1,081 45 CEDs - Television/Monitors (Non-CRT) 0.0% 0.0% 105
8 Books 0.4% 0.2% 1,523 46 Products with Embedded Batteries 0.0% 0.0% 100
9 Compostable Paper 7.2% 0.5% 27,385 47 Small Appliances 0.8% 0.3% 2,926

10 Remainder/Composite Paper 3.8% 0.6% 14,349 48 White Goods 0.2% 0.2% 907
Plastic 16.2% 1.1% 61,338 Household Hazardous Waste 0.7% 0.3% 2,469
11 #1 PET Bottles 0.9% 0.0% 3,556 49 Batteries - Lead Acid 0.0% 0.0% 0
12 #2 HDPE Bottles 0.6% 0.1% 2,139 50 Batteries - Primary 0.1% 0.0% 251
13 #3 - #7 Bottles 0.1% 0.0% 329 51 Batteries (Rechargeable) 0.0% 0.0% 1
14 #5 PP Food Containers 0.8% 0.3% 3,130 52 Mercury Cont. Products - Lamps 0.0% 0.0% 7
15 #6 PS Rigid Food/Beverage Containers 0.1% 0.0% 219 53 Mercury Cont. Products - Thermostats 0.0% 0.0% 0
16 #6 EPS Food/Beverage Containers 0.2% 0.1% 839 54 Mercury Cont. Products- Other 0.0% 0.0% 2
17 Bulky Rigid Plastics > 1 Gallon 1.6% 0.4% 6,030 55 Paint 0.2% 0.1% 644
18 Plastic Thermoforms 0.9% 0.1% 3,240 56 Other HHW 0.4% 0.2% 1,563
19 Film - Agriculture/Marine Shrink Wrap 0.3% 0.2% 1,285 Construction & Demolit ion 7.8% 1.4% 29,646
20 Film - Retail Bags 0.1% 0.0% 299 57 Asphalt, Brick and Concrete (ABC) 0.0% 0.0% 115
21 Film - Garbage Bags 2.6% 0.2% 9,826 58 Asphalt Shingles 0.4% 0.3% 1,627
22 Film - Other Bags 0.9% 0.2% 3,557 59 C&D Metal 0.1% 0.1% 286
23 Film - Other - Non-Bag 3.7% 0.3% 14,166 60 Drywall/Gypsum Board 0.3% 0.2% 1,119
24 Remainder/Composite Plastic 3.4% 0.6% 12,724 61 Oriented Strand Board 0.1% 0.1% 275
Metal 3.5% 0.5% 13,125 62 Other/Residual C&D 2.4% 0.7% 8,915
25 Aluminum Cans 0.4% 0.0% 1,545 63 Wood - Painted and Treated 1.6% 0.5% 6,169
26 Aluminum Foil, Pans, and Containers 0.5% 0.0% 1,710 64 Plywood 0.8% 0.3% 2,889
27 Ferrous Containers 0.5% 0.1% 1,771 65 Carpet & Carpet Padding 2.2% 0.7% 8,251
28 Other Ferrous 1.4% 0.3% 5,467 Special/Other 18.9% 1.3% 71,578
29 Other Non-Ferrous 0.7% 0.2% 2,633 66 Diapers/Sanitary Products 4.0% 0.6% 15,233
Glass 1.8% 0.3% 6,734 67 Fines/Dirt/Mixed Residue 2.8% 0.3% 10,517
30 Glass Bottles 1.0% 0.0% 3,777 68 Furniture/Bulky Items 4.8% 1.8% 18,271
31 Other Glass 0.8% 0.2% 2,957 69 Rubber 0.5% 0.2% 1,974
Organics 27.4% 1.5% 103,524 70 Textiles and Leather 6.5% 0.8% 24,413
32 Food Waste - Contained in Packaging 7.8% 0.8% 29,650 71 Tires 0.3% 0.3% 1,171
33 Food Waste - Unpackaged 11.0% 0.9% 41,462 All Other Waste 3.3% 0.3% 12,346
34 Branches & Stumps >1" 0.0% 0.0% 113 72 All Other Waste Not Elsewhere Classified 3.3% 0.3% 12,346
35 Leaves, Grass, & Brush <1" 1.2% 0.5% 4,376
36 Wood - Clean 1.6% 0.7% 6,235
37 Pet Waste 4.0% 0.7% 15,226 Total 100.0% 378,042
38 Other Organics 1.7% 0.4% 6,463 Samples 180

R Mandated Recyclable 11.3% 42,721 N Non-Divertible 43.3% 163,588
O Mandated Organic 21.6% 81,836 P Potentially Divertible 23.8% 89,897
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Interpreting Statistics
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Relationship of Number of Samples to Accuracy Corrugated Cardboard

Mean:8.4%, or 64,665 tons
Margin of Error:  

+/- 0.9%
+/- 6,676 tons

Confidence Interval (90%)
7.5% to 9.3%
57,989 to 71,341 tons
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Use of WCS Data
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• Measures the percentage of a 
targeted recyclable that is actually 
recovered through a program

• Waste & recyclables composition 
must be determined

• Samples should be from the same 
“universe” of waste

Recycling Capture Rates

What is in each cart? 
(and how much)

? ?
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0% 10% 20% 30% 40% 50% 60% 70%

Newspaper

OCC/Kraft

Mag. & Catalogs

High Grade

Mixed Paper

Aseptic/Gable Top

Wine Bottles

Glass Bev. Cont. - Dep.

Other Glass Containers

HDPE (#2) Colored

Spirit (Liquor) Bottles

PET (#1) Non Bev or Dep.

Steel Cans & Lids

HDPE (#2) Natural

PET (#1) Bev. - No Dep.

Oth. Glass Bev. - No Dep.

Al Non-Bev. Containers

Aerosol Cans

Bev. Cans (NYS Deposit)

PET (#1) Bev. - NYS Dep

Bev Cans No Dep.

Aluminum Foil & Trays

Targeted Paper

Targeted Containers

Onondaga 
County (NY) 
Capture 
Rates (2020)
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Value of Disposed Recyclable Fiber & Containers in Maine

Estimated Total 
Market Value ($) [2]

Average 
Market Price 

($/ton) [1]

Estimated 
Tons 

DisposedMaterial Components

$5,488,000$10154,334OCC (Old Corrugated Cardboard)

$217,000$1271,711High Grade Office Paper

$880,000$5815,166Mixed Recyclable Paper

$138,000$801,723Newsprint

$237,000$802,962Magazines/Catalogs

$563,000$589,700Boxboard (Chipboard)

$7,523,000$8885,596Total Paper

Recyclable Paper

Recyclable Containers

Estimated Total 
Market Value ($) [2]

Average 
Market Price 

($/ton) [1]

Estimated 
Tons 

DisposedMaterial Components
$1,102,000$3403,243#1 PET Beverage Bottles - BB

$820,000$3402,412#1 PET Bottles and Jars -NBB
$630,000$1703,706#1 PET Thermoforms
$61,000$87170#2 HDPE Natural Beverage Bottles - BB
$18,000$31956#2 HDPE Colored Beverage Bottles - BB

$2,953,000$8713,390#2 HDPE Natural Containers - NBB
$1,256,000$3193,936#2 HDPE Colored Containers - NBB

$0$359#3, 4, 5, 7 Beverage Bottles - BB
$7,000$35186#3, 4, 7 Bottles, Jars, Containers - NBB

$1,178,000$1657,142#5 PP Containers
$103,000$601,722#6 PS Rigid Containers

$3,674,000$1,5152,425Aluminum Cans - BB
$1,569,000$1,5151,036Aluminum Cans - NBB

$0$02,242Aluminum Foil & Pans - NBB
$976,000$1885,189Ferrous Containers
-$49,000-$153,287Glass Beverage Bottles - BB
-$65,000-$154,347Glass Bottles and Jars - NBB

$21,756,000$321129,995Total Recyclable Containers

[1] Source: Recyclingmarkets.net
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Reduction Potential of Recycling Over Landfill & WTE in 
New Hampshire

Tons That Could Have been 
Recycled or Composted

256,384

Emission Reduction Potential 
(MTCO2E) from WARM

394,064

Based on US EPA Waste Reduction Model 
(WARM) Version 15, New England region
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Related Studies
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Waste Audits

800.679.9220 x 11 | mswconsultants.com

 Review Waste & Recycling 
Data

 Site Tour and Staff Interviews
 Define Generation Areas & 

Materials 
 Sort and Weigh
 Analyze Data
 Identify and Prioritize 

Diversion OpportunitiesT
he

se
 s
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ps
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itu
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 W
as
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ud
it

This is what many 
people think constitutes 
a Waste Audit
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 Designing back-of-house 
employee workflows

 Improving front-of-house 
containerization and signate

 Capturing more targeted 
recyclables

 Recovering edible food waste
 Diverting organics
 Reducing contamination

Waste Audit Objectives

43
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Visible Litter Studies
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Recycling Contamination Monitoring
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Thank You

John Culbertson, Principal
(407) 380-8951 | jculbertson@mswconsultants.com
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Scope of Studies
 Conducted by five municipal waste combustors as 

part of conditions of renewable energy certificates
 Municipal waste combustors accept about 3 million 

tons per year, about ¾ of MSW disposal
 Municipal Solid Waste (MSW)

 Excludes C&D, other non-MSW
 Conduct every three years starting in 2010



Study Design
 Protocol based on ASTM Methodology
 9 primary categories and 62 secondary categories
 Alternate spring/summer & winter/fall sampling 

periods
 Categorize loads as residential vs. 

industrial/commercial/institutional (ICI)
 Categorize loads by truck type

 Rear load/side load packer, front packer, open top roll 
off, closed roll off/compactor

https://www.mass.gov/doc/waste-characterization-capacity-studies/download
https://www.mass.gov/doc/waste-characterization-capacity-studies/download


Uses
 Inform program priorities 

 Define 2030 Solid Waste Master Plan Priorities
 See Appendix B, page 38

 Select priority materials for grant programs
 Evaluate program progress over time

https://www.mass.gov/doc/2030-solid-waste-master-plan-working-together-toward-zero-waste/download


Example Material - Textiles
 Learned more textiles in trash than we realized
 Approximately 260,000 tons/year as of 2019
 Basis for:

 Developing textiles disposal ban 
 Prioritizing Recycling and Reuse Market Development 

Grants
 Building out RecycleSmart MA Beyond the Bin Listings

 Based on 2022 data, at 230,000 tons



Contact Information
 Individual Studies
 Summary of Study Data
 John Fischer – john.fischer@mass.gov

https://www.mass.gov/guides/municipal-waste-combustors
https://www.mass.gov/guides/municipal-waste-combustors
https://www.mass.gov/doc/summary-of-waste-combustor-class-ii-recycling-program-waste-characterization-studies/download
https://www.mass.gov/doc/summary-of-waste-combustor-class-ii-recycling-program-waste-characterization-studies/download
mailto:john.fischer@mass.gov


SOLID WASTE UPDATES 
FOR 

Rhode Island

 Mark Dennen, Supervising 
Environmental Scientist, RIDEM/ 
Office of Land Revitalization 
and Sustainable Materials 
Management

 David Mclaughlin, 
 Sustainability Coordinator,    
Office of the Director



Rhode Island Resource Recovery 
Corporation

 Psudo-state Corporation in Charge 
of:

 State’s only active landfill (a.k.a. 
“Central Landfill”)

 Materials Recycling Facility
 leaf and yard debris composting 

program
 Eco-Depot collection events for 

household hazardous waste.



Waste Operations in RI

11 Leaf and Yard 
Waste Compost 
Facilities

2 Putrescible 
Waste Compost 
Operations

9 Agricultural 
Compost 
Facilities

1 C&D 
Processing 
Operation

1 Large C&D 
Transfer Station

1 Large 
Anaerobic 
Digester









Waste Characterization Study

• A waste characterization study is used to identify and quantify the 
materials in a waste stream to optimize waste management, 
enhance recycling programs, and reduce disposal costs. By 
analyzing waste composition, organizations can create targeted 
diversion strategies, improve sustainability, and make data-driven 
infrastructure decisions.



Landfill Gas Generation and Waste Diversion

• Rhode Island’s Central Landfill, the state’s only disposal facility, will reach capacity within 
the next two decades (RIRRC, 2015). As closure approaches, decisions on waste diversion 
and methane management will directly influence climate and energy outcomes.

• Methane (CH₄) is the primary component of landfill gas and a powerful greenhouse gas - 28 
times stronger than CO₂ over a 100-year period and 80 times stronger over a 20-year period 
(IPCC, 2019; IEA, 2023). Therefore, capturing or preventing methane emissions is critical for 
meeting state and national climate goals.

• The analysis used EPA’s Landfill Gas Emissions Model (LandGEM) (Krause & Thorneloe, 
2024), with Rhode Island-specific waste data from the 2015 Waste Characterization Study 
(RIRRC, 2015) and decay constants from EPA’s 2023 Food Waste Methane Study (EPA, 2023).

https://rirrc.org/sites/default/files/2017-02/Waste%20Characterization%20Study%202015.pdf
https://www.ipcc.ch/report/2019-refinement-to-the-2006-ipcc-guidelines-for-national-greenhouse-gas-inventories/
https://www.iea.org/reports/global-methane-tracker-2023
https://www.epa.gov/land-research/landfill-gas-emissions-model-landgem
https://www.epa.gov/land-research/landfill-gas-emissions-model-landgem
https://www.epa.gov/land-research/landfill-gas-emissions-model-landgem
https://www.epa.gov/land-research/landfill-gas-emissions-model-landgem
https://rirrc.org/sites/default/files/2017-02/Waste%20Characterization%20Study%202015.pdf
https://www.epa.gov/system/files/documents/2023-10/food-waste-landfill-methane-10-8-23-final_508-compliant.pdf


2015 Waste Characterization Study
• Over four seasons a total of 

248 samples were captured 
and hand sorted to analyze 
composition of solid waste 
delivered to the RIRRC 
landfill.

• Data organized by material 
category and 70 material 
types.

• Data provided with 
estimated percentage, 
standard deviation and 
estimated tonnage.



Mapping of RI Data to EPA Categories

• 17 RI Material Types

• 7 EPA Categories

• Total Tonnage

• Leaves versus Grass



EPA Decay Constants & Methane Generation

• Decay Rate

• Half Life



Baseline Methane Generation

• Make Assumptions

• Establish baseline

• Organics = 29%

• Other Materials = 71%



Waste Diversion Strategies

• Material

• Strategy

• Start in 2025

• Rate

• Timespan



Methane Generation with Diversion Strategies

• Results

• WCS provided 
essential baseline data 
to understand how 
waste diversion 
strategies will impact 
landfill gas generation.
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