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What is the Payback period for 
Leachate Reduction measures?

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design


Landfill Liquids

• Stormwater

• Condensate

• Dewatering Liquid

• Ponded and perched liquids

• Leachate

• Treatment by-products
▪ Sludge
▪ Concentrate
▪ Fomate

• Effluent

• Groundwater
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Liquid Management Cost

Capital Cost

• Leachate collection and conveyance

• Equalization storage

• Load-out

• Buildings

• Utility interconnections

• Back-up power generation

• Treatment equipment

Operating Cost

• Labor

• Chemicals

• Media

• Utilities 

• Disposal: effluent and media

• Analytics

• Permitting & Reporting

• Repair & Replacement
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Cost Typical Cost

Tankage $3.50 per gallon capacity

Hauling $0.05 - 0.20 per gallon

Disposal (Treatment, offsite) $0.01  - $0.05 per gallon

Electricity $0.10 - $0.15 per kWh

Permitting (NPDES) $50,000 every 5-years

Compliance Reporting $25,000.00 annually

Analytics (compliance) $1,000.00 per sample

Laborer + Vehicle $125,000 per year

Overall Total $0.15 - $0.25 per gallon
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Hydrogeology of a Subtitle D Landfill
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𝑳 ≈ 𝑰 = 𝑷 − 𝑬𝑻 − 𝑹𝑶 + ∆𝑺

Parameter Value

Precipitation (P) 40 in/yr

Evapo-transpiration (ET) ~1/3

Infiltration (I) ~1/3

Runoff (RO) ~1/3

Change in Storage (∆𝑺) 0

Leachate Generation (L) ~13 in/yr

Equivalent to approximately
365,000 gal/ac/yr

At $0.10 to $0.15 per gallon leachate disposal 
from a 30-acre landfill cell ranges between 

$1.10 million and $1.65 million per year
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Controlling Liquids
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Means & Methods

Rain flaps

Grading

Daily cover

Posi-shell, Tarp

Intermediate cover

Temporary cover

Vegetated soil cover

Geosynthetic covers

Final cover

Phased final cover
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Case Study
Southeast Berrien County Landfill Authority (Michigan)

Scope of Work

• Performance evaluation of SBR treatment process

• Modifications to process and operations to enhance performance

• Recommendations for meeting anticipated leachate generation

• Evaluate options for PFAS removal

Methodology

• SBR Process model & calibration

• Conceptual landfill Master Plan development

• HELP model & calibration
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Case Study
Southeast Berrien County Landfill Authority (Michigan)

8

Parameter* Units
SBR Effluent Sewer 

Discharge 

Limits
Average ± STD (n) Range

Flow, daily max. gpd 53,820 ± 29,680 (444) 5,310-183,787 115,200

TSS mg/L 77 ± 64 (360) 6 - 358 250

TP mg/L 8.7 ± 3.9 (341) 0.7 - 20.6 15

NH4-N mg/L 155 ± 88 (509) 47 - 557 15

CN- mg/L 1.541 ± 2.632 (3) 0.021 - 4.458 0.5

Anticipated Limits for PFAS (EGLE Rule 57 Human Non-Cancer Values)

PFOS ng/L 282 ± 118 (5) 140 - 410 12

PFOA ng/L 1,600 ± 469 (5) 1,100 – 2,200 170

PFHxS ng/L 695± 181 (5) 410 - 910 210

PFNA ng/L 70 ± 16 (5) 51 - 82 30

*Exceedances only
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Case Study
Southeast Berrien County Landfill (Michigan)

9

Existing Treatment Facility
130,000-gal EQ Tank
90,000 gpd SBR

Future Cells Area Years

Phase VI 10.3 ac 6.5

Phase VII 17.6 ac 10.5

Phase VIII 16.7 ac 8.5

Phase IX 10.1 ac 4.5
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Case Study
Southeast Berrien County Landfill Authority (Michigan)

Final Cover at Landfill Closure Progressive Cover
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15 million gallons 
per year
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Case Study
Southeast Berrien County Landfill Authority (Michigan)
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Case Study:
Warren County District Landfill (New Jersey)
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Case Study:
Warren County District Landfill (New Jersey)
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Case Study:
Warren County District Landfill
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Case Study:
Warren County District Landfill (New Jersey)
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Case Study:
Warren County District Landfill (New Jersey)

Methodology

• Landfill is ONE unit

• Regression Analysis:
Leachate = f(Precipitation)

• Slope:
Leachate per inch Rainfall

• Interval:
Construction Schedule

• Time Scale:
Monthly
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Case Study:
Warren County District Landfill (New Jersey)
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Period Leachate Generation
(gallons/inch/month)

Leachate Avoided
(gallons)

Pre-construction 149,700

Interim (11 months) 100,300 3,238,700

Post-construction (9 months) 123,300 741,600

Projected (10 months)
(through December 2025)

122,900 1,148,400

Volume Leachate Avoided 
between July 2023 and December 2025 (30 months)

5,128,700

Avoided Leachate Management Cost ($0.1191 per gallon) $610,830

Project Cost Unit Cost

Exposed Geomembrane (9 acres) $1.41 million $157,000 per acre

Final Cover (12 acres) $10.50 million $875,000 per acre

Cell 7 Expansion (15 acres, 8 years) $17.50 million $1,170,000 per acre

Total $29.41 million
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Case Study:
Salem County Improvement Authority (New Jersey)
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Case Study:
Salem County Improvement Authority (New Jersey)
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Phased Final Cover

Exposed Geomembrane Cover
(40-mil textured LLDPE)

37.0 acres

Lined Stormwater Swale 10.0 acres

Access Roadway 1.0 acres

Landfill Gas Management Improvements

Stormwater Management Improvements

Construction Cost $3,785,000

Unit Cost per acre $78,850

Permitted as component of the 
Final Cover, provided geomembrane 
retains 50% of specified tensile 
strength and elongation. Construction
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Case Study:
Salem County Improvement Authority (New Jersey)
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Leachate Hauling per inches of Rain per Month

Pre-Construction 93,171 gallons per inch

Post-Construction 24,914 gallons per inch

Reduction in Leachate Hauling 68,257 gallons per inch

Year
Avoided 

Leachate (gallons)
Avoided Leachate

Management Cost*

2020 (from August) 2,117,000 $317,550

2021 2,225,000 $333,750

2022 2,865,000 $429,750

2023 2,988,000 $448,200

2024 2,702,000 $405,400

2025 (through March) 470,000 $70,500

13,367,000 $2,005,050

*Leachate Management Cost: $0.15 per gallon

Cost Reduction (08/2020 through 03/2025)
53% of Construction Cost
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Case Study
Cape May County Municipal Utilities Authority (New Jersey)
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Case Study
Cape May County Municipal Utilities Authority
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Monthly Precipitation (inches)

Event Leachate Generation

Baseline
January 2017

90,600 gallons/inch/month

Temporary Cover (17 acres)
October 2019

-38,500 gallons/inch/month

Temporary Cover (5 acres)
June 2021

-27,800 gallons/in/month

Period Rainfall
Leachate

Avoided (gal)

through October 2019 50.9 inches 2,650,000

through March 2025 112.9 inches 7,090,000

Leachate Avoided (66 months) 9,740,000
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Summary & Conclusions

• Temporary covers reduce leachate collection

• Landfill geometry strongly affects reduction in collection rates

• Pay-back periods are site- and application specific

• Avoid run-off from one location become leachate at another
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Were we able to convince you that temporary covers can 
reduce leachate collection and have practical payback 
periods?

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
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Thank You!
Questions?

Arie P. Kremen, PhD

arie.kremen@tetratech.com
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Mark A. Swyka, PE

mark.swyka@tetratech.com
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