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Evaluation: Records Review 

 Task 1: Is liquid migrating 
through the Evapotranspiration 
(ET )cover? 

 Task 2: Evaluate alternatives 
to achieve compliance with 
Idaho Solid Waste Facilities 
Act 
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Evapotranspiration (ET) 
Cover 
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Transpiration 

Soil Water 
Storage 

Evaporation 

Presenter
Presentation Notes
Mechanism

Transpiration – transfer of soil moisture to the Atmosphere
Soil water storage – ability of the subsurface to absorb and retain moisture in the pore structure
Evaporation – the movement of water from the soil column to the atmosphere by bare soil evaporation

Objective: 
Minimize moisture from entering the waste, creating leachate and migrating to the groundwater 



ET Cover Components 

Growth medium for plants 
(agriculture) 
 
Water holding soil properties 
(engineered) 
 
Cover slope 
 
 

November 10, 2014 RegTech, Inc 

Balance between infiltration from precipitation and the rate of water removal 
through transpiration and evaporation 
 
 

Presenter
Presentation Notes
Growth medium for plants – the physical and chemical feature of the soil must accommodate an adequate plant population and diversity . Rooting depth and density 

Water holding soil properties – are dependent on the size and distribution of the particles or grains and the placement of the material

Cover slope 
no standing or pooled water
No erosion 



Task 1: Is liquid migrating through 
the ET cover? 
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Where it all began! 

Presenter
Presentation Notes
Pipe is located at the south end of the landfill near what was originally the entrance to the active landfill and fee check station.

Originally used to redirect  nuisance water from the haul road and fee collection area.

During construction of the original ET cap in 2007 the pipe was left in its original position.

Later the pipe began discharging liquid.









Task 1: Is liquid Migrating through 
the ET cover? 

• County Staff voluntarily notified 
Idaho Department of Environmental 
Quality (IDEQ) 

• Standing water was sampled by 
Idaho Department of Environmental 
Quality  2010 

• Contained Landfill constituents 

• Voluntary Consent Order 
• Remediate leachate 
• Investigate ET cover 

• Actual location of the pipe relative 
to the waste is unknown 
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Discharge Pipe 



Task 1: Is liquid Migrating through 
the ET cover? 
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Observation: Cover not 
performing as designed 

 

Recommendation: Remove 
the pipe 

 

Discharge Pipe 

Presenter
Presentation Notes
Not Required according to the 2007 Closure plan

Does not collect reliable data

Creates a liability to the county

During rehabilitation of the landfill cover it should be removed and the cover repaired 



Task 2: Alternatives to Achieve 
Compliance 

1. Material Testing and Construction 

2. Certification of Construction 

3. Long-term Inspection and Maintenance 

4. Cover Performance Monitoring 
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Presenter
Presentation Notes
Recommendations are being offered on 4 elements of an ET cover.  These are based on records review from the original Closure plan of 2007 to the recent Preliminary Engineering Report June 2014.  



1. Material Testing and 
Construction 

 ET cover performance is dependent on; 
1. Material properties 
2. Construction 

 Material properties are  
 determined by testing prior to design 
 confirmed by testing during construction 
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1A Material Testing 
Observation 

 2007 - 1 sieve analysis every 10,000 yds3  

 Preliminary Engineering Report (PER) 2014 – 1 sieve 
analysis every 1,000 yds3 

 IDEQ – requested 1 sieve analysis every 100 yds3 

Recommendation 

 1 sieve analysis every 100 yds3 
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Presenter
Presentation Notes
IDEQ is adding more stringent requirements to reduce their uncertainly on the performance of the landfill.

The landfill is a long-term liability to the county.  There is an inherent advantage to minimize that liability through greater certainty in the landfill material



1B Construction  
Observation 

 2007 Closure plan lacked documentation of closure techniques, 
allowable equipment and there were no as-built records  

 PER 2014 contains a detailed Construction Quality Assurance 
Plan 
 Does not clearly define acceptable  

 Equipment 
 Operation of the equipment 
 Limitation to the use of the equipment 

Recommendation: 

 Revise or Addend  the PER 
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Presenter
Presentation Notes
There are general do’s and don’t regarding construction practices. 
Do adhere to the specification. 
Don’t deviate from specifications without the approval of the Site Design Engineer
Do loosen over compacted material
Don’t over compact material
Do use light, tracked (low ground pressure) construction equipment
Don’t use heavy wheeled equipment
Do allow soil to dry below optimum moisture content before being placed
Don’t over moisten soil during placement
Do place fill in thick cushioning lifts
Don't place fill in thin lifts
Do place haul roads and stockpiles elsewhere
Don’t create haul roads across or material stockpiles on the cover.




Certification of Construction 

An ET cover is dependent on proper construction of the 
material. Construction modifies the material properties to 
provide the growth medium (transpiration) and material 
physical structure (water holding capacity)  

 Construction specification must be maintained 

 Testing must be recorded and confirmed 

 Changes during construction must be approved and 
documented 
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2. Certification of Construction 
Observation 

 2007 closure plan did not formally address Certification of 
Construction 
 No as-built construction records were available 

 PER 2014 contains a detailed Construction Quality Assurance 
(CQA) plan 

Recommendation: 

1. County should retain an Independent Professional Engineer or 
Scientist for Final Certification and Summary Report. 

2. Forms, checklists and change approval forms should be 
developed for the CQA plan elements 
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Presenter
Presentation Notes
Independence is key to illustrate to the county and IDEQ that the construction was conduct to the design specification and records exist to demonstrate construction.

Secure records retrieval



Long-term Inspection and 
Maintenance 

ET cover performance depends on: 

 Thriving vegetative cover 

 Lateral and vertical integrity of the cover system 
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Long-term Inspection and 
Maintenance 

Observations 
 Locally steep slopes on existing cover 
 Surface channeling  
 No slope in areas potentially causing pooling 
 Burrows 
 Locally poor vegetative cover  
Recommendation 
 Regular and recorded inspections for vegetative cover, 

erosion, animal burrow, subsidence (settling) or other 
cover intrusions  
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Presenter
Presentation Notes
During a walking tour of the landfill a number of points wer notives that could affect the performance of the landfill. 

Steep slopes can cause erosion

Surface channeling can cause erosion and divert needed water from the cover to maintain the vegetative cover

Burrows cause preferential pathways 

Locally poor vegetative cover is an indicator of he quality of the surface slope, the growth medium, or the health of he plant community



Cover Performance Monitoring 
State and federal regulations require an intrinsic 
permeability measure of performance, and a minimum 
thickness. 
 Physical parameters of the cover system 

IDEQ wants monitoring within the cover  
 flux (moisture flow rate)  
 Lysimeters 
 Moisture sensors 
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Interstate Technology and 
Regulatory Council (ITRC) 

 “As regulatory agencies become more confidant that Alternative Final Covers 
(AFC) [Evapotranspiration cover] are capable of providing an acceptable level 
of protection to the environment, the installation of flux monitoring devices 
may no longer be required. At this writing (2003) there is not an industry-wide 
acceptable level for flux through an AFC and no commonly agreed upon 
method of demonstrating performance.”  

 “If EPA promulgates regulations or publishes guidance regarding flux 
rates, those criteria should be considered in the design decision process.”  

 “A complicating factor is that flux-monitoring devices contain uncertainty 
inherent in their operation. Simple maintenance can cause variability in 
the quality of data they collect.”  
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Presenter
Presentation Notes
ITRC 2003 Technical and Regulatory Guidance for Design, Installation, and Monitoring of Alternative Final Covers. December 2003. ITRC guidance is the result of numerous state environmental agencies, in this case 11, and other expertise, in this case the University of Wisconsin Madison, Desert Research institute, University of Colorado, 11 consulting companies, USEPA, Air Force, and the Department of Energy.




Interstate Technology and 
Regulatory Council (ITRC) 

 “With Respect to landfills, four 
basic issues are associated with 
closure and post-closure care 
period: Cover integrity, leachate 
management, groundwater 
monitoring, and landfill gas 
monitoring and management.” 

 Teton landfill has no liner. 
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Presenter
Presentation Notes
ITRC 2003 Technical and Regulatory Guidance for Design, Installation, and Monitoring of Alternative Final Covers. December 2003. ITRC guidance is the result of numerous state environmental agencies, in this case 11, and other expertise, in this case the University of Wisconsin Madison, Desert Research institute, University of Colorado, 11 consulting companies, USEPA, Air Force, and the Department of Energy.

This landfill has no liner

Gas monitoring is apparently not required




State Programs 
 Charles Johnson, Manager of the Solid Waste Section of the State of 

Colorado Department of Health and Environment, and Michael Wocknick, 
P.E, Senior Waste Management Engineer for the California Integrated 
Waste Management Board, report that their authority (the State of 
Colorado and the California Regional Water Boards) do not require (use) 
flux monitoring devices (lysimeters or moisture monitoring sensors) to 
evaluate the performance of an ET cover system. Instead, they rely on 
material specification tests and documented quality construction 
techniques to assure performance of the landfill during the Post Closure 
Care period, including the cover system.  

 Construction quality assurance provides them greater confidence and less 
risk of failure than infiltration monitoring methods. 
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Cover Performance Monitoring 

 IDEQ is requesting Flux monitors to evaluate the 
performance of the ET cover. 
 Flux is the flow rate per unit area (a hydraulic parameter) 

 State and federal regulations require an intrinsic 
permeability measure of performance, and a minimum 
thickness of the cover material. 
 Intrinsic permeability is a function of the material structure 

only and not the fluid  
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Cover Performance Monitoring 

Recommendation  
 Reject Flux monitoring of the ET landfill cover 
 Data reliability is poor 
 There is no regulatory metric to compare with flux data 
 Flux data does not distinguish if the vegetative cover or the 

water holding capacity of the material is failing 
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Summary 
 Put more emphasis on: 
 Material, 
 Construction, 
 Inspection,  
 Groundwater monitoring, and  
 Documentation 
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