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Background
 

• TNT and RDX impacted groundwater at 
 
many DoD and related contractor site
 

•	 Common practice involves P&T with GAC 
or UV and significant O&M 

•	 Lab studies show ZVI promotes rapid 
degradation of TNT & RDX 

•	 Degradation products of ZVI are more 
amenable to biodegradation 



TNT Degradation with ZVI
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RDX Degradation with ZVI
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ZVI PRB Construction
 

• Cornhusker Army Ammunitions Plant 
 
(CHAAP), Grand Island, Nebraska
 

• Former manufacturing of munitions
 

• Significant plume of TNT and RDX
 

• ZVI PRB install in Nov 2003 

• 50 ft long, 17 ft saturated thickness 
 



PRB - Excavation
 



PRB - Backfilling
 



Site Preparation
 

Bench to ~5 ft 
above GW 



Trench Excavation
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Cross Section of Excavation
 

50 ft (15m) 



Excavation 
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Loading Iron Into Mixing Truck
 
30% wt ZVI 

70% wt sand 



Backfilling Iron in Trench
 



Backfilling Iron in Trench
 



Backfilling 
 
Complete
 



the top of trench prior 
to clay addition 

Geotextile placed in 
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Backfilling above the PRB. The white pipes are 3-inch access tubes for coring
 



Monitoring Well Network 

View looking SE (cross-gradient) along the line of the PRB. Dashed red line 
is the approximate footprint of the PRB. 
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TNT - August 2004
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Sulfate - August 2004
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Conductance - August 2004
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Alkalinity - August 2004
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ORP - August 2004
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Ferrous Iron - August 2004
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pH - August 2004
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TNTADNT

SO4NO3

Time Series Data - 4 m downgradient, 6.3 m bgs
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Time Series Data - 4 m downgradient, 6.3 m bgs
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Bromide Tracer Test
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Bromide Tracer Test – Day 44
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Bromide Tracer Test – Day 44
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Bromide Tracer Test – Day 44
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Bromide Tracer Test – Day 44
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Groundwater Flow Evaluation
 

There is some evidence for some degree of underflow 
beneath the wall: 

1 Geochemical conditions downgradient are shifting 

2 Tracer data may suggest upward flow downgradient 
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The zone of higher sulfate and Eh downgradient of the wall are moving up over 
time, indicating a possible reduction in hydraulic conductivity of the wall 



Conclusions
 

1. After 9 months, PRB continues to be effective for TNT
 

2. Tracer test data from 9 months after installation 
indicate that water is still flowing through the PRB 

3. Some evidence of porosity loss in PRB
 
(evidence from geochemical and tracer data 

hydraulic head differences are still too small to 
measure) 




