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Alternative Cover Assessment Program 
Objectives and Methodsj

 Compare performance (percolation) of water 
balance and conventional (clay and geomembrane) ( y g )
covers

 Complicated by differences in design philosophy 
• Conventional covers are materials and methods 

designs and typically do not specify performance
• Water balance covers are site-specific, design 

requires performance criteria
 Result: large instrumented drainage lysimeter Result: large instrumented drainage lysimeter

• Lysimeter for direct measurement of percolation
• Instruments for supplemental data• Instruments for supplemental data
• Combination allowed investigation of processes



ACAP Site LocationsACAP Site Locations

Boardman, OR Polson, MT Helena, MT Underwood, ND

Cedar Rapids, IA

Omaha, NE

Sacramento CA

Altamont, CA

Sacramento, CA

Apple Valley, CA
Albany, GA

Monticello, UT

Monterey, CA



Lysimeter Design and Construction: 
A Brief Tour



Membrane installation



Sump detail



Multiple measurements of drainage



Fully lined facility results in direct 
determination of drainagedetermination of drainage



Full-scale equipment and methods



Lots of instruments



Lots of undisturbed samples



Last site, near completion



Sacramento site at 1 year



Georgia site at 3 years



Lysimeter + instruments confirm the expected…Lysimeter + instruments confirm the expected…
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,,,and raise questions. ,,,and raise questions. 
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Lysimeters + instruments can point to processes 
that change or degrade performance….g g p

•• Soil dried for first time Soil dried for first time 
during 6during 6--week droughtweek drought
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…and the importance of 
construction practicep

•• Percolation coincides with Percolation coincides with 
i it ti f di it ti f d
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Exhumations of the ACAP test sections



We found 
t i throots in the 
clay 

b ibarriers…



Roots 
hwhere we 

expected 
nonenone…

Roots? Here?



We took in-situ measurement of 
hydraulic properties…



…and larger measurements of 
hydraulic propertieshydraulic properties



Dye tracer to 
identify 

preferential 
flow



Undisturbed soil 
sample for labsample for lab 
analysis of in-

service hydraulicservice hydraulic 
properties



…and debated plant ecology vs. geotech engineering
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Monitoring the ACAP Lysimeters: Monitoring the ACAP Lysimeters: 
Lessons LearnedLessons LearnedLessons LearnedLessons Learned

 Monitoring should  include:
• performance (percolation) data from lysimeters 

for contextfor context 
• supplemental (soil water) data for interpretation 

and indication of changes over timeand indication of changes over time
 Buffer areas for invasive, time-series sampling for 

plant parameters, ecological processes, and p p g p
changes in hydraulic properties

 Need long-term monitoring to capture long-term 
processes.



…and finally…and finally


