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Climate Leadership and Community Protection Act (CLCPA)

* Signed into Law in July 2019 / \

. . { NYCLCPA
» Statewide Reduction of GHG GOALS

Emissions (Relative to 1990 levels)
= 40% by 2030
= 85% by 2050

* 70% Renewable Energy by 2030 85% reduction

* 100% Zero-Emission Electricity by | f;f,e,,;b, ‘,
2040 o 100%

zero-emission

» Net-Zero GHG Emissions by 2050 | -
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Climate Leadership and Community Protection Act (CLCPA) [t]v=rraTecH

Waste Contributionsto Statewide Goals
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Values are approximate

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 T TETRA TECH

Standard 100-Year GWP CLCPA 20-Year GWP
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Based on current estimates

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



END USE OF MSW GENERATED IN
NYS (2018)

Recycled /
Composted
18%

Landfill
40%

Export |
27%

Combustion
15%

Waste Management in New York State

MSW Destination
Landfill
Combustion
Export
Recycled / Composted

Total MSW Generated

Source Citation: New York State Climate Leadership and Community Protection Act, Waste Emissions Advisory Panel, Meeting 1, December 4, 2020
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Tons (2018)
7,174,868
2,764,004
4,954,487
3,341,051

18,234,411



l CLCPA Impacts at the Facility Level in NYS Tt
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* 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




Facility Level - Sustainable Landfill Design

Sustainability Benefits of
Geosynthetic Implementationin
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 T TETRA TECH

Geosynthetic Reinforced
Access Roads

* Geogrid or Geotextiles provide
reinforcement to significantly
reduce required aggregate
thickness




Giroud - Han Design Method Te| TETRA TECH

Required Aggregate Thickness
Unreinforced vs Reinforced Road
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Where: h = required compacted aggregate (gravel) thickness (m);
CF = calibration factor for the geosynthetic used in design (= {0.661-1.006J%} for
punched and drawn biaxial geogrids);
N = the number of axle passes;
Re = limited modulus ratio of compacted aggregate to subgrade soil (maximum = 5.0);
P = wheel load (kN);
r = radius of the equivalent tire contact area (m);
s = allowable rut depth (mm; for rut depths between 50 mm and 100 mm);
fs = reference rut depth (75 mm);
N. = bearing capacity factor (3.14 for unreinforced; 5.14 for geotextile reinforced; 5.71
for geogrid reinforced);
C. = undrained shear strength of subgrade (taken as 30 kPa x CBR of the subgrade
soil for CBR’s between 1% and 5%);

P/A = nr? = tire contact pressure (kPa), and is equivalent to the tire pressure (p).

=

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

Aggregate Thickness (in)

m Unreinforced  ® Geogrid Reinforced

. B I

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.




l Reinforced Access Road - Potential Impact Tt| TETRA TECH

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

e 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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Landfi“ Berms : ',_ TETRA TECH

Mechanically Stabilized Earth
(MSE) Berms

* Geogrid Reinforcement - near vertical
outside slopes

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

REDUCED FILL
REINFORCED SLOPE REQUIREMENTS

STABLE
UNREINFORCED
SLOPE

~
~

s
~

B

Source Citation: Robert M Koerner, Traditional vs. Exposed Geomembrane Landfill Covers, Geosynthetic Research Institute, 2012, https://geosyntheticsmagazine.com/2012/10/01/traditional- 1

vs-exposed-geomembrane-landfill-covers/



Landfill Baseliner Design in New York T| TETRA TECH

24" MIN. PRIMARY |EACHATE

 Landfill Baseliner COLLECTION LAYER
?egUIaUOnS in NYS are 24 0Z. CUSHION GEOTEXTILE ——
orescriptive 80 ML. TEXTURED HOPE—

X

GEOSYNTHETIC CLAY LINER ——

{h

SECONDARY GEOCOMPOSITE ' =
LEACHATE COLLECTION LAYER

EG HlL TEKTURED HDpEy IET; ....:II|||I|.E.. ..||II||||. .I|IIIII
SECONDARY LINER e === =1=3
24" SECONDARY CLAY LINER

LINER SYSTEM DETAIL
REPARED SUBGRADE SURFACE DETAIL

SCALE: N.T.S.




Landfill Daily Cover Tt | TETRA TECH

» Soil Daily Cover - 6-inches of * Alternative Paily Cover
compacted soil as Daily Cover " Commercial Spray-on products
can consume up to 20-25% of (foam and slurries)

» Synthetic Material Tarps (reusable

landfill airspace and degradable)

S

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
andfill areas within 30 days of
ast 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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l 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

TETRA TECH



l Landfill Gas Collection Efficiency by Cover Type Tt| TETRA TECH

 Landfill Gas (LFG) is Landfill Cover Material Gas Collection Efficiency
3 pproxi mately 50% Methane (with active gas collection) (mid-range default)
and 50% Carbon Dioxide Daily Cover Soil 60%
Intermediate Soil Cover 75%

Gas and Time Period Global Warming BeyrEr 5 CemEr 90%
(Years) Potential (CO,e)

Methane: 100-yr 25
Methane: 20-yr 84

Exposed Geomembrane
Cover
= LFG Collection Efficiency t
* GHG Emissions ‘

e

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 T| TETRA TECH

* Final Cover ReqUIred Within five / EROSION COMTROL BLANKET (TYPE 2.0)
years of reaching final grades e -

SRS
S — 1

* Barrier Protection Layer S| R e
= 12 inches of soil (cool season

e T Al Al
et S r e
R

vegetation) S— G i
= 18 inches of soil (warm season /\\
Vethathn) g N TERMEDIATE \ Geocouposrrz ZI:ST?JEL:ZEGD L(ESET: SIDES) LLDPE GEOMEMBRANE

* Drainage Layer FINAL COVER

» Can be Soil Drainage Layer or
Geosynthetic Drainage Layer

DETAIL

SCALE: N.T.5.




Geosynthetic Drainage Layer T TeTRA TECH

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

e Carbon Footprint — up to 30%
Less for Geocomposite

Drainage compared to Soil

Drainage Layer

Source Citation: J. Gutierrez, S. Conesa. “Performance of High-Quality Drainage Geocomposites and Analysis of the Carbon Footprint vs. Conv
GeoAmericas 2020 - 4t Pan American Conference on Geosynthetics. April 2020.
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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 o U e !
than traditional final cover

» BT A
y | Engineered
! | Turf1-2"
\ i

0.5" Specified infill 3

¥ Agru Super Gripnet®

» y ’ y

—

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

'l'.b TETRA TECH

 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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Questions or Comments?

Logan Rohr

Project Manager
(585)-450-4009
Logan.Rohr@tetratech.co
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