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Problem
Groundwater data show that there is a continuing source of chromium 
feeding the ISRM plume.  The source needs to be identified and treated 
before a final ROD can be enacted. 

Solution
Geochemical and hydrogeologic investigation of the aquifer has been used 
to “backtrack” Cr(VI) to the source

Phase 1
– Drill 7 boreholes near the origin of the groundwater plume
– Collect and analyze vadose zone samples for chromate
– Monitor chromium concentrations and groundwater levels in the wells for 6 

months
– Monitor water levels (new wells, existing monitoring network, river stage)

Phase 2
– Drill four new monitoring wells near the southwest plume source to further refine 

source

Refine Location of the Chromium 
Source(s)

Refine Location of the Chromium 
Source(s)
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100-D Plume Maps Before and 
After Phase I Source Investigation

100-D Plume Maps Before and 
After Phase I Source Investigation

• Before spring of 2007, the 
groundwater plume map 
indicated the source was 
near the 183-DR Filter Plant

• New wells drilled in FY07 
showed the source is 
located farther north, 
perhaps associated with the 
chromate transfer facility 
where rail tankers were 
unloaded

• Concentrations of Cr(VI) in 
certain new wells is much 
higher than previously 
encountered



5 5

Hexavalent 
Chromium in the 
Two “Hot” Wells

Hexavalent 
Chromium in the 
Two “Hot” Wells
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Cr(VI) Contamination Around the “Hot Spot”Cr(VI) Contamination Around the “Hot Spot”
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• Drilled 4 more groundwater monitoring wells to 
further refine the source location

• Collected and analyzed vadose zone samples for 
chromate
– Three of approximately 50 samples were above 

detection of 0.22 mg/kg hexavalent chromium
– Highest value was 1.5 mg/kg hexavalent chromium

• Collected aquifer samples every two feet while 
drilling, and after completion/development
– Highest value was 22,000 ug/L

• “Hot spot” has moved from 199-D5-104 to 199-D5-
99 to FY08 well 199-D5-122

New Wells in 2008New Wells in 2008



8

New FY08 Wells 
and Data 
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Current Plume ConfigurationCurrent Plume Configuration
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• Distinct bimodal Cr(VI) 
distribution

• High concentration zone 
~20 times more 
concentrated than 
extended plume



Effect of River StageEffect of River Stage
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Groundwater Flow ModelingGroundwater Flow Modeling

• Net regional flow towards Columbia River, 
but with reversal at high river stage

• Hydraulic gradients generally small in 
high concentration zone

• Particle tracking simulation indicates near 
stagnation in high concentration zone
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Analysis of Groundwater Flow
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Flow Path Near Hot SpotFlow Path Near Hot Spot
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Particle Tracking Parallel to 
Plume

Particle Tracking Parallel to 
Plume



ConclusionsConclusions

• Flow modeling and particle tracking 
simulations suggest near stagnation of 
high concentration zone

• Simulated particle track is consistent with 
observed “wandering hot spot”

• Possible preferential flow around high 
concentration zone; dispersion at zone 
margin supplies Cr(VI) to the extended 
plume

16



Conclusions (continued)Conclusions (continued)

• High concentration zone fits within one-
hectare circle
– Could target this area for vadose zone 

remediation
• Model based on current data neither 

requires nor eliminates an active vadose 
zone source

• Estimated mass in high concentration 
zone:  170 kg  as Cr(VI) in 4x106 L 
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