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Climate Leadership and Community Protection Act (CLCPA)

• Signed into Law in July 2019

• Statewide Reduction of GHG 
Emissions (Relative to 1990 levels)
▪ 40% by 2030

▪ 85% by 2050

• 70% Renewable Energy by 2030

• 100% Zero-Emission Electricity by 
2040

• Net-Zero GHG Emissions by 2050
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Climate Leadership and Community Protection Act (CLCPA)
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Source Citation: New York State Climate Leadership and Community Protection Act, Waste Emissions Advisory Panel, Meeting 1, December 4, 2020  



Waste Emission Trends Since 1990

4Source Citation: New York State Climate Leadership and Community Protection Act, Waste Emissions Advisory Panel, Meeting 1, December 4, 2020  



Waste Management in New York State

5Source Citation: New York State Climate Leadership and Community Protection Act, Waste Emissions Advisory Panel, Meeting 1, December 4, 2020  



CLCPA Impacts at the Facility Level in NYS

• The CLCPA and related policies (DAR-21 and CP49) require assessment of 
proposed project’s GHG emission impacts relative to the goals of CLCPA 
▪ Site and Project Specific GHG Emissions Analysis

▪ Projection of GHG Emissions in 2030 and 2050

▪ GHG Emissions Impact Analysis and Project Justification

▪ Evaluation of Mitigation Measures and associated Reduction in GHG Emissions

• CLCPA Assessment tied to Title V and Part 360 Permitting
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Facility Level – Sustainable Landfill Design

Sustainability Benefits of 
Geosynthetic Implementation in 
Landfill Construction and Operation

• Geosynthetic Reinforcement
▪ Access Roads / Berm Construction

• Geosynthetic Cover Applications

• Geosynthetic Drainage Composites
▪ Replacing Stone or Sand Drainage Layers

• Improved Gas Collection Efficiency
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Landfill Access Roads

Geosynthetic Reinforced 
Access Roads

• Geogrid or Geotextiles provide 
reinforcement to significantly 
reduce required aggregate 
thickness
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Giroud – Han Design Method
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Required Aggregate Thickness 

Unreinforced vs Reinforced Road

Unreinforced Geogrid Reinforced

Given: 
Wheel Load = 9,000 lb
Tire Pressure = 80 psi
Surface Rutting = 2 in
Subgrade CBR = 2%

Source Citation: Giroud, J.P. and Han, J. (2004b), “Design method for geogrid-reinforced unpaved roads Part II: calibration and verification,” ASCE Journal of Geotechnical and Geoenvironmental Engineering, 
130(8), 787-797. 



Reinforced Access Road – Potential Impact

• Typical Truckload of Geogrid = 
144 rolls = 125,000 square feet

• 125,000 SF x 1.5 feet of 
aggregate = 7,000 cubic yards

• Capacity of Articulated Dump 
Truck =  20 cubic yards

• One Truckload of Geogrid 
replaces approx. 350 
Truckloads of Aggregate
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Landfill Berms

Mechanically Stabilized Earth 
(MSE) Berms

• Geogrid Reinforcement – near vertical 
outside slopes 

• Total Carbon Footprint to Construct 
MSE Berm: 33% Less than 
Conventional (unreinforced) Approach

11
Source Citation: Robert M Koerner, Traditional vs. Exposed Geomembrane Landfill Covers, Geosynthetic Research Institute, 2012, https://geosyntheticsmagazine.com/2012/10/01/traditional-
vs-exposed-geomembrane-landfill-covers/



Landfill Baseliner Design in New York

• Landfill Baseliner 
Regulations in NYS are 
prescriptive
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Landfill Daily Cover 

• Soil Daily Cover – 6-inches of 
compacted soil as Daily Cover 
can consume up to 20-25% of 
landfill airspace

• Alternative Daily Cover
▪ Commercial Spray-on products 

(foam and slurries)

▪ Synthetic Material Tarps (reusable 
and degradable)
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Source Citation: T-9.2 SWANA Technical Policy, “Alternative Daily Cover Materials for Sanitary Landfills”. May 4, 2018



Landfill Intermediate Cover

• Intermediate Cover required on 
landfill areas within 30 days of 
last waste placement

• Soil Intermediate Cover –Min. 
12-inches Soil Required,  
Typical thickness of  ~ 18-inches

• Intermediate Cover Areas 
typically receive Topsoil and 
Seeding 
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Exposed Geomembrane Cover

• Intermediate Cover can also 
consist of a geomembrane, 
typically HDPE or LLDPE

• Advantages of EGCs
▪ Reduces soil needs

▪ Decreases infiltration / leachate 
generation

▪ Increases Gas Collection Efficiency
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Landfill Gas Collection Efficiency by Cover Type

• Landfill Gas (LFG) is 
approximately 50% Methane 
and 50% Carbon Dioxide

• Exposed Geomembrane 
Cover
▪ LFG Collection Efficiency 

▪ GHG Emissions 

Landfill Cover Material
(with active gas collection)

Gas Collection Efficiency 
(mid-range default)

Daily Cover Soil 60%

Intermediate Soil Cover 75%

Geomembrane Cover 90%
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Gas and Time Period 
(Years)

Global Warming 
Potential (CO2e )

Methane: 100-yr 25

Methane: 20-yr 84

Source Citation: United States Environmental Protection Agency, “Available and Emerging Technologies for Reducing Greenhouse Gas Emissions from Municipal Solid Waste Landfills. 
June 2011



Landfill Final Cover Design in NYS

• Final Cover Required within five 
years of reaching final grades

• Barrier Protection Layer 
▪ 12 inches of soil (cool season 

vegetation)

▪ 18 inches of soil (warm season 
vegetation)

• Drainage Layer
▪ Can be Soil Drainage Layer or 

Geosynthetic Drainage Layer
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Geosynthetic Drainage Layer 

• Geocomposite Drainage Layers 
can replace stone/soil drainage 
and gas venting layers

• Carbon Footprint – up to 30% 
Less for Geocomposite
Drainage compared to Soil 
Drainage Layer
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Source Citation: J. Gutierrez, S. Conesa. “Performance of High-Quality Drainage Geocomposites and Analysis of the Carbon Footprint vs. Conventional Solutions”.  
GeoAmericas 2020 – 4th Pan American Conference on Geosynthetics. April 2020.



Alternative Landfill Final Covers 

• Subject to NYSDEC Approval

• Exposed Geomembrane Covers

• Artificial Engineered Turf with 
Sand Ballast
▪ Provides additional UV resistance, 

visual preference 

• Carbon Footprint up to 80% Less 
than traditional final cover

19
Source Citation: Robert M Koerner, Traditional vs. Exposed Geomembrane Landfill Covers, Geosynthetic Research Institute, 2012, 
https://geosyntheticsmagazine.com/2012/10/01/traditional-vs-exposed-geomembrane-landfill-covers/



Conclusions

• CLCPA requires project / site 
specific GHG Emissions 
Quantification

• Geosynthetics are powerful 
component of Sustainable Landfill 
Design that reduce emissions by:
▪ Reducing Aggregate Needed for 

Construction and Operations

▪ Reducing Infiltration and Leachate 
Generation

▪ Increasing Gas Collection Efficiency 
and Decreasing Fugitive Emissions

• Additional Benefits to Geosynthetic 
Implementation in Landfill Design
▪ Optimizing landfill footprint

▪ Increasing available airspace

▪ Improved Performance

▪ Cost Effectiveness 

▪ Reduced post-closure maintenance
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Q ues tions  or C omments ?
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