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Methane in Landfills 2023

Benefits of Taking 
Action on Waste
Immediately slow near-term 
warming 

Deliver on our state, national and 
global climate commitments

Address harms to communities

Create jobs and local benefits
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In 43 states, municipal 
solid waste landfills are 
the largest industrial 
methane-emitting 
sector

Methane in Landfills 2023

Advanced monitoring aerial 
measurements suggest 
substantial underestimates 
in official inventories



Organic waste in landfills 
creates methane 

Methane in Landfills 2023
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Methane in Landfills 2023

Each red 
exclamation 
point is a failure 
that can be 
remedied

Source: RMI
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Methane in Landfills 2023

Interactive 50-state map 
of landfill emissions: 
dontwasteourfuture.org





Landfill-adjacent communities confront     
odor, leachate and air quality issues

Landfills are often sited in 
overburdened communities.
54 percent of landfills 
reporting to the Greenhouse 
Gas Reporting Program have 
communities within one mile 
of the landfill that exceed 
the national average for 
either percentage of people 
of color or low-income.

Source: Environmental Integrity Project, 2021 EPA Data



Upstream 
Prevent landfill 

methane 
generation 

Downstream
Mitigate methane 

at the landfill

Smart landfill design 
& operationsOrganics recyclingWaste prevention & 

food donation
Advanced leak 

detection & repair

A Two-Pronged Approach to Cut Waste Methane



Ready-to-go solutions create good instead of creating problems

Methane in Landfills 2023

We must address waste in place 
and  prevent new waste. 

● 95% methane reduction 
potential

● Better control of methane 
emissions helps mitigate harms 
to communities

● Alternatives create many times 
more jobs, beneficial uses 
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ACHIEVING 
ZERO FOOD 
WASTE: 
STATES AND 
CITIES
Darby Hoover, NRDC
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FEDERAL STATE MUNICIPAL HOUSEHOLD

Research | Reports | Coalition Building | Partner Engagement

Policy Advocacy Policy Advocacy Food Matters –
Cities Engagement

Save The Food – 
Consumer 
Education

Tools & Model 
PolicyModel Policy

NRDC'S FOOD WASTE WORK





is LANDFILLED
    it emits 248,748 MTCO2e 

is COMPOSTED instead
   it prevents 306,541 MTCO2e  

- equivalent to removing 65,000 vehicles from the road

is PREVENTED
   it prevents 2,079,000 MTCO2e or 440K+ vehicles

Boo!

Yay!

If 500,000 tons of food….

Source: EPA WARM model



ZERO FOOD WASTE COALITION
1 Create a food loss and waste reduction office within the USDA 
and authorize funding for it to offer grants and support food 
waste reduction efforts 

2 Increase funding for planning and infrastructure to reduce 
food waste and enhance food recovery

3 Standardize and clarify date labels

4 Fund research in food waste prevention, upcycling, and 
recycling solutions 



Reduce food 
waste

Local 
benefits

Community 
engagement, 

support

Cities 
recognized 
as leaders

Influence 
cities, states, 

nation

FOOD MATTERS INITIATIVE

Enable and foster peer learning and engagement

Advance strategies, methodologies, standards, and governance tools 
based on data and metrics for planning, implementing, and measuring food 
waste reduction programs and policies

Fund transformative food waste initiatives to mobilize the 
development, adoption and implementation of food waste policy in cities 

Cultivate leadership so city leaders can excel in their roles as 
changemakers

Support cities to communicate more effectively to showcase and 
advance their food waste work

Exert collective influence using a member-driven approach to 
advocate policies at the local, state, and federal level



• Increase Public Awareness
• Support Business Engagement

Tackling Food Waste in Cities: A Policy and 
Program Toolkit

• Measure & Set Targets
• Modify Collection Policies
• Lead by Example

• Address Policy Barriers
• Build Infrastructure & Capacity

• Expand Organics Infrastructure



Policy Opportunity:

Compost procurement

COMPOST PROCUREMENT POLICY

Supporting NRDC 
resource:

Model Compost 
Procurement Policy

Template is easily adaptable 
with commentary provided 
explaining the benefits of 
each provision. 

Key provisions of the model:
• Purpose
• Municipal and state legal authority and 

policy support
• Definitions
• Procurement requirements (e.g. 

landscaping, construction, roads and 
highways)

• Compost sourcing and quality 
requirements

• Reporting

Policy can require the use of 
compost products where 
appropriate 



STATE POLICY



STATE FOOD WASTE POLICY REPORTS
Organics Disposal Bans and Recycling Laws

Date Labeling

Food Donation Liability Protections

Tax Incentives for Food Rescue

Food Safety Policies for Share Tables

Food Systems Plans, Goals and Targets

Plans Targeting Solid Waste

Climate Action Goals

Grants and Incentives Programs

Organics Processing Infrastructure Permitting



https://zerofoodwastecoalition.org/state-toolkit/



Toolkit Policies
Building & Broadening 
Organic Waste Bans
• Organic Waste Bans

• Food Donation 
Requirements

• Mandatory Reporting 
Laws

• Disposal Surcharge Fees

Opportunities to 
Promote Food 
Donation
• Liability Protections

• Tax Incentives

• Food Safety Guidance

Supporting Organic 
Waste Processing 
Infrastructure
• Permitting & Zoning for 

Composting & AD 
Facilities

• Recycling Food Scraps into 
Animal Feed

Preventing Food 
Waste Upstream
• Date Labeling

Other Governmental 
Actions 
• Food Waste Reduction in 

K-12 Schools

• Climate & Solid Waste 
Plans

• Government Support for 
Food Waste Reduction

Developing End 
Markets for Compost
• Compost Procurement

• Incentivize Compost 
Application



Policy 
Section 
Contents

•  Connection to Food Recovery Hierarchy
•  Historical Development and Current United States 

Landscape
•  Federal Law Context

Background

•  Key Considerations
•  Lessons Learned from Other States
•  Links to Additional Resources

Components of Model Policy

•  Drafted State Legislation
•  Adaptable for Each State’s Context

Model Legislation
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Maryland Department 
of the Environment 

Randy Mosier



• Original Climate Change Commission established through Executive 
Order in 2007

– Developed a 2008 Climate Action Plan that led to the 2009 GGRA

• GGRA reauthorized in 2016 with new goal of 40% GHG reduction by 
2030 

• MCCC codified in 2015, established a balanced, bipartisan Commission
– Representatives from the Maryland General Assembly, state and local government, the private sector, 

environmental advocacy groups, labor, the general public & more

Maryland Commission on 
Climate Change (MCCC)
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• Basic charge of the MCCC:

• Provide recommendations on how to reduce GHG 
emissions and adapt to the impacts of climate 
change

• Reducing leaking methane emissions has been a 
very high priority for the MCCC



Climate Solutions Now Act of 2022

• Maryland now has the most ambitious GHG reduction goals of any 
state in the nation:
– Reduce statewide GHG emissions 60% (from 2006 levels) by 2031
– Achieve net-zero statewide GHG emissions by 2045

• 20-year global warming potential (GWP) for methane
– More info on this on the next slide

• Landfill regulation is a critical measure for meeting the state’s GHG 
reduction goals

• Building Energy Performance Standards
– More on this soon



Methane Potency

• Climate Solutions Now Act of 2022 directs MDE to use the 
20-year time horizon when considering the GWP of GHGs

• The 20-year GWP is now the standard measurement for 
evaluating progress towards Maryland's GHG reduction 
goal s

• Methane is a super potent GHG
– 28 times the warming impact of CO

2 
over 100 years

– Over 80 times the warming impact of CO
2
 over 20 

years

Source: mde.maryland.gov/programs/air/ClimateChange/Pages/GreenhouseGasInventory.aspx



Maryland’s 2020 GHG Inventory

MDE recently released the MD 
GHG Emissions Inventory for 

2020

• The state reached 30% reduction from 
2006

• New goals
• 60% reduction by 2031
• Net-zero by 2045

Methane makes up 15% of 
the state’s GHG emissions

• Using the 20-year Global Warming 
Potential

• Methane = 84 times the warming 
impact of CO

2

Landfills make up 40% of 
the state’s methane 

emissions
• The largest methane emission source 

in the inventory



• Two basic drivers:
– The new federal New Source 

Performance Standards (NSPS) 
and Emission Guidelines (EG) for 
MSW landfills 

– The need for additional 
requirements to minimize leaking 
methane emissions as part of the 
State’s climate change efforts

• MDE looked at prior and 
current regulatory efforts on 
MSW landfills in other states

MDE’s Regulatory Approach 
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Source: https://pixabay.com/photos/antietam-maryland-burnside-bridge-80552/)



Flowchart of Requirements for MSW 
Landfills

Landfill Characteristics

WIP < 450,000 tons

WIP ≥ 450,000 tons
MGR < 732 tons/yr

WIP ≥ 450,000 tons
MGR ≥ 732 tons/yr

SEM < 200 ppmv methane
WIP ≥ 450,000 tons
MGR ≥ 732 tons/yr

SEM ≥ 200 ppmv methane

Landfill Status

Active

Closed

Active

All

All

Requirements

Annual MGR

SEM or
GCCS

GCCSWIP ≥ 450,000 tons
MGR ≥ 8,548 tons/yr All

None

Annual WIP



• Factors to consider when estimating methane gas emissions from landfills…
• Landfill gas generation is a function of temperature, waste composition, landfill size, 

waste compaction, liners and covers, moisture content, pH level, etc.
• Rate of landfill gas generation occurs in four phases – generation is greatest 5-7 

years after waste is placed (Phase II), gas is produced for several decades (Phase III), 
and exponentially declines after cessation of waste placement (Phase IV)

• MDE anticipates a reduction in methane gas emissions as a result of 
increased monitoring, minimizing and fixing leaks, and increased methane 
capture 

• MDE estimates a 25-50% reduction in landfill gas emissions (CO
2 

and CO
2
e 

methane – using a GWP of 28) from landfills subject to the proposed 
regulation when fully implemented

Estimated Emission Reductions



Clean Water Fund 
Emily Ranson



Methane Solutions
A “yes and” approach to reducing 
methane emissions through food 

waste diversion
Emily Ranson
Chesapeake Director
Clean Water Fund
eranson@cleanwater.org



Creative Solutions
» Organic Diversion through 

large-scale generators
o Including diversion for 

human consumption, 
animal feed, source 
reduction

o Composting & anaerobic 
digestion

» Behavior change through 
school food waste reduction
o Grants to fund 

infrastructure and 
education

» Encouraging more 
procurement of compost as 
soil amendment



Creative Solutions
» On-Farm Compost

o Facilitates substitution of 
synthetic fertilizer

o Encourages distributed 
network and small 
business development

o Farmers already 
compost manure 
–enables farmers to also 
accept off-site food 
scraps



Unique Allies
» Food insecurity groups, Farmer, 

Environmentalists, Educators & Students, 
Small businesses



Challenge: No one regulator sees all 
benefits of composting

o Agriculture
▪ Compost as revenue stream
▪ Soil health
▪ Reducing farm costs 🡪 compost as substitute for synthetic fertilizer

o Air emissions 🡪 Climate change
▪ Through organic diversion from landfills
▪ Through carbon sequestration in soils
▪ Through shorter transportation demands if using distributed network 

(like smaller, on-farm sites)

o Small business development
▪ Allowing small business to enter increasingly consolidated waste 

market



Opportunities Abound!
» Climate Pollution Reduction Grant: Priority 

Climate Action Plan & Implementation Grants
» State and local climate action plans
» State and local regional waste planning
» Food and organic waste diversion that reaches 

everyone 
» Stronger state standards - better control waste 

in place emissions



Discussion & Audience 
Questions

Please type your questions into the Q&A feature in Zoom.



Next Steps
● Additional webinars 

● Guide on CPRG organic waste and landfill methane strategies 



Thank You!
Slides and resources will be shared via email, 

and you can reach us at: 

Katherine Blauvelt: katherine@industriouslabs.org 
Olivia Alves: oalves@rmi.org 

mailto:katherine@industriouslabs.org
mailto:oalves@rmi.org

