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Groundwater plume 2‐D

http://blog.gayleleonard.com/wp‐content/uploads/2009/11/groundwaterplume.jpg



Groundwater plume 3‐D

http://www.ctech.com/images/Products/Standard/standard_pic3.gif



Groundwater plume birds‐eye view
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Groundwater plume 
cross‐sectional view



RCRA

Resource Conservation and Recovery Act
– system to safely manage solid and hazardous 
waste

1. Description of current conditions
2. Assessment
3. Investigation
4. Cleanup alternatives
5. Corrective actions



Types of remedial action

Combinations of:
• Removal
• Containment
• Treatment

http://blog.oregonlive.com/environment_impact/2009/09/alkalilake.jpg



Removal 
soil removal

http://www.morleyskips.co.uk/wp‐content/uploads/2009/08/contaminated‐soil‐
removal.jpg



Containment
Landfill capping

http://www.ppli‐indo.com/images/eps.jpg



Treatment
Injection well, treatment facility, bioremediation

http://www.ecf.utoronto.ca/~kokkinak/bio
remediation.png

http://www.verdadgroupllc.com/images/product
s/Raytheon%20GWTP2.jpg

http://www.phschool.com/science/science_
news/articles/images/special_treatment_01.
jpg



Removal and treatment
Pump and Treat

http://oceanworld.tamu.edu/resources/environment‐book/Images/pumpandtreat.gif



Monitoring



Groundwater 
flow in the 

Gallia



Plumes
Metals



Remedial Actions –Quadrant I
• Quadrant I

– x‐749/x‐120 plume
– PK landfill (x‐749B)
– Quadrant I 
groundwater 
investigative area



RCRA Subtitle D Cap

http://www.mswmanagement.com/images/easset_upload_file64_80383_e.jpg



http://oceanworld.tamu.edu/resources/environment‐
book/groundwaterremediation.html

http://ideonexus.com/2008/05/02/let‐the‐phytoremediation‐begin/

Phytoremediation



Barrier Walls

http://www.eugris.info/content/Cont
ent_Digests/ContainmentFD_files213
/IMAGE002.JPG
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http://www.wrscompass.com/userfiles/images/slurry%20wall%20w%20logo%20copy_1.jpg



Hydrogen Release Compound Injection

http://www.dec.state.ak.us/spar/csp/images/kenai/rivterr/rivterr4.jpg

http://regenesis.com/images/products/HRC2.jpg



X‐749/X‐120/ 
PK landfill



Remedial Actions –Quadrant II
• Quadrant II

– X‐701B holding 
pond

– Quadrant II 
groundwater 
investigative area



Oxidant injection

http://oceanworld.tamu.edu/resources/environment‐book/Images/redox.jpg



X‐701B Holding Pond



Remedial Actions ‐ Quadrant III
• Quadrant III

– X‐740 Waste Oil 
Handling Facility

– X‐616 Chromium 
Sludge Surface 
Impoundments



Remedial Actions ‐ Quadrant IV
• Quadrant IV

– X‐611A Former Lime Sludge 
Lagoons

– X‐735 Landfills
– X‐734 Landfills
– X‐533 Switchyard
– X‐633 Cooling Towers



Hazardous waste landfill

http://media‐3.web.britannica.com/eb‐media/58/23958‐004‐CE669CED.gif




