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Case Study: Waste Services of Decatur, Bath Springs, TN
Final Site Closure
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Overall Site Plan
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Leachate Management System
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Site Timeline
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February 2012

• Cells 1&2
• Geosynthetic Rain Cover (GRC): 5.5 Ac
• Final Cover (Clay): 4.5 Ac

• Cell 3
• Soil Cover: 24.0 Ac
• GRC: 2.0 Ac
• Final Cover: 0 Ac

• Total Cover (GCR+FC) = 33%
 Initial Condition
 Minimal GCR on the interim slope of 

Cell 3
 Approx. 50/50 GRC and Final Cover on 

Cells 1&2
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November 2012

• Cells 1&2
• GRC: 5.5 Ac
• Final Cover (Clay): 4.5 Ac

• Cell 3
• Soil Cover: 25.5 Ac
• GRC: 0.5 Ac
• Final Cover: 0 Ac

• Total Cover (GRC+FC) = 29%
 Major Changes
 GRC Removed in Cell 3 as filling of Cell 3D 

commences up the interim slope
 Damage to GRC in Cells 1&2
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March 2013

• Cells 1&2
• GRC: 5.5 Ac
• Final Cover (Clay): 4.5 Ac

• Cell 3
• Soil Cover: 11.0 Ac
• GRC: 15.0 Ac
• Final Cover: 0 Ac

• Total Cover (GCR+FC) = 69%
 Major Changes
 14 Ac GRC installed on top and exterior 

slopes of Cell 3
 4 Ac of damaged GRC replaced in Cells 1&2
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October 2015

• Cells 1&2
• GRC: 5.5 Ac
• Final Cover (Clay): 4.5 Ac

• Cell 3
• Soil Cover: 11.0 Ac
• GRC: 15.0 Ac
• Final Cover: 0 Ac

• Total Cover (GRC+FC) = 69%
Major Changes
 Damage to GRC in Cells 1&2
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November 2017

• Cells 1&2
• GRC: 5.5 Ac
• Final Cover (Clay): 4.5 Ac

• Cell 3
• Soil Cover: 11.0 Ac
• GRC: 19.5 Ac
• Final Cover: 0 Ac

• Total Cover (GRC+FC) = 73%
 Major Changes
 4.5 Ac of Area Constructed for Cell 3E 

and Covered in GRC
 Repair to 5.5 Ac GRC in Cells 1&2
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November 2019

• Cells 1&2
• GRC: 5.5 Ac
• Final Cover (Clay): 4.5 Ac

• Cell 3
• Soil Cover: 23.0 Ac
• GRC: 7.5 Ac
• Final Cover: 0 Ac

• Total Cover (GRC+FC) = 43%
Major Changes
 12 Ac GRC Removed in Cell 3
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January 2021

• Cells 1&2
• GRC: 5.5 Ac
• Final Cover (Clay): 4.5 Ac

• Cell 3
• Soil Cover: 23.0 Ac
• GRC: 7.5 Ac
• Final Cover: 0 Ac

• Total Cover (GRC+FC) = 43%
 No change since November 2019
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November 2021

• Cells 1&2
• GRC: 0 Ac
• Final Cover (Clay): 4.5 Ac
• Final Cover (Geomembrane): 5.5 Ac

• Cell 3
• Soil Cover: 15.5 Ac
• GRC: 5.5 Ac
• Final Cover (Geomembrane): 9.5 Ac

• Total Cover (GRC+FC) = 62%
 Major Changes

 Remainder of Cells 1&2 receives Final Cover
 Partial Closure of Cell 3
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January 2022

• Cells 1&2
• GRC: 0 Ac
• Final Cover (Clay): 4.5 Ac
• Final Cover (Geomembrane): 5.5 Ac

• Cell 3
• Soil Cover: 15.5 Ac
• GRC: 5.5 Ac
• Final Cover (Geomembrane): 9.5 Ac

• Total Cover (GRC+FC) = 62%
 No change since November 2021
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January 2023

• Cells 1 & 2
• GRC: 0 Ac
• Final Cover (Clay): 4.5 Ac
• Final Cover (Geomembrane): 5.5 Ac

• Cell 3
• Soil Cover: 0 Ac
• GCR: 0 Ac
• Final Cover (Geomembrane): 38.5 Ac

• Total Cover (GRC+FC) = 100%
 Major Changes

 Remainder of Cell 3 receives Final Cover  
(completed November 2022)

 2.0 Ac of Cell 3E removed from Landfill Footprint
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Cover conditions during the leachate study period can be 
divided into five (5) distinct periods dating back to 2012 
when detailed leachate records begin:

•Period 1: Minimal GRC (~30% total cover)
•Period 2: Increased GRC (~70% total cover)
•Period 3: Minimal GRC (~40% total cover)
•Period 4: Closure Construction
•Period 5: Post-Closure

Cover Summary
• Jan 2012 – Mar 2013: Minimal GRC on Cell 3
• Mar 2013: 14 Ac of GRC added to Cell 3
• Mar 2013 - Apr 2017: Maintain GRC Areas
• Apr 2017 – Sept 2017: Cell 3E Constructed and covered with GRC
• Nov 2017 – Nov 2019: 12 Ac GRC Removed from Cell 3
• Nov 2019 – Mar 2021: Operated with Minimal GRC
• Mar 2021 – July 2021: 5.5 Ac Cells 1&2 closed with Final Cover
• Sept 2021 – Nov 2022: Cell 3 Closed with Final Cover
• Nov 2022 – Present: Post-Closure Care Period

Site Cover Summary
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• Period 1: Minimal GRC (~30% total cover)
• No trend observed
• ~375 Gallon per Acre per Day (GPAD)

• Period 2: Increased GRC (~70% total cover)
• Increased flow after installation to ~450 GPAD
• Flow decrease to ~300 GPAD over 5 years

• Period 3: Minimal GRC (~40% total cover)
• No trend observed
• Returns to ~375 GPAD observed Pre-GCR

• Period 4: Closure Construction
• Increased flow at beginning of construction 

activities to ~400 GPAD
• Significant decrease as construction is completed 

to ~225 GPAD over 1.5 years

• Period 5: Post-Closure
• Moderate reduction in flow post-closure from 

~225 GPAD to ~175 GPAD over 1.5 Years

Total Leachate Generation
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• No change in leachate generation is observed 
over time with minimal GCR (Period 1 and 
Period 3)

• Decreases in leachate generation are 
observed when significant amounts of GCR 
are installed (Period 2)

• Leachate generation generally spiked at the 
beginning of construction events 
– Period 2: GRC Install
– Period 4: Closure Construction

• Decreases in leachate generation are 
observed following GCR installation (Period 2), 
final closure (Period 4), and continue to 
decline into Post-closure (Period 5)

Leachate Generation vs. Cover Observation Summary
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• Period 1: Minimal GRC (~30% total cover)
• Moderate positive correlation with 

increased rainfall (R2=0.55)
• Increase of 6.5 GPAD per 1 inch Rainfall

• Period 2: Increased GRC (~70% total cover)
• No correlation with rainfall (R2=0.04)

• Period 3: Minimal GRC (~40% total cover)
• Moderate Positive correlation with 

increased rainfall (R2=0.51)
• Increase of 12.5 GPAD per 1 inch Rainfall

• Period 4: Closure Construction
• Moderate Positive correlation with 

increased rainfall (R2=0.51)
• Increase of 22.5 GPAD per 1 inch Rainfall

• Period 5: Post-Closure
• No correlation with rainfall (R2=0.12)

Total Monthly Rainfall vs. Leachate Generation
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• Increased leachate generation rate 
as rainfall increases are observed 
during periods of minimal GRC 
(Period 1 and Period 3) and 
construction events (Period 4)

• No correlation between leachate 
generation and rainfall are observed 
during periods with extensive GRC 
(Period 2) or at full site closure 
(Period 5)

• Leachate generation is significantly 
lower during post-closure (Period 5) 
that any period of operations.

Leachate Generation vs. Rainfall Observation Summary
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• Average Annual Rainfall 2012-2024: ~58”



• Observed leachate generation during operations without geosynthetic 
covers (~375 GPAD) are lower than presumptive values used in the past 
(~600-800 GPAD)

• Difference are likely due to site-specific landfill conditions
– Percent of capped or covered area
– Percent of area on side slopes is high vs. “flat” top
– Cover soil type (Chert)
– Waste stream quantity and/or composition?

Additional Take-aways
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JOHN M. GARDNER, P.E.
SMITH GARDNER, INC.
(C) 919-801-5932
JOHN@SMITHGARDNERINC.COM

Q & A
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NOAA Source: https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/county/time-series
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Historic Rainfall


