
At the June 27, 2013 Meeting of the Hinkley 

Community, Participants Heard from the IRP 

Manager About PG&E’s Chromium-6 Plume 

Remediation Program Via the Use of 

Illustrations Including a Plume Model, and 

Remedy Building Blocks. 
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During the Past Year, We Have Discussed the 

Hinkley Cr6 Issue Using Many Illustrations… 
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The Technical Challenge Is 

the Same…We View it From 

Different Perspectives… 

There is One Truth… 



What to Do…? 

 Use Open House Format 
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More Models? 
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Groundwater Plume “Model.” 
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The Seating Arrangement in the Gymnasium was Changed from Prior Meetings. Chairs 

Focused on a Model of the Plume Shape Augmented with the Key Components of PG&E’s 

Remedy, Including Hydraulic Containment, In Situ Treatment, and Agricultural Treatment.  
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Community Members Beginning to Arrive. 
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Community Members Arrived on Time 

Refreshments Were Available. 
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Early Arrivals Signed In and Had the Opportunity to Confer 

Informally with the IRP Manager’s Technical Team. 
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A White Board Was Ready to Collect Community 

Questions and Comments. 
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The IRP Manager’s Initial Remarks Focused on the Location of the Plume 

and the Future Program to Determine Background Cr6 Concentrations. 
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The Pathway to a Successful Remedy for PG&E’s Hinkley Cr-6 

Groundwater Plume Involves Work in 15 Distinct Areas. 
The IRP Manager Describes Each of these Work Areas as Remedy “Building Blocks,” in the Following…   
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The IRP Manager’s Team “Constructed the 15 Building Blocks” Towards 

a Successful Remedy Implementation. 

1. Whole House Replacement Water. 

14  

Large Image in Back 



2. Plume Investigation. 
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3. Continued Plume Monitoring. 
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4. Interim Remedial Actions. 

17  

Large Image in Back 



5. Supplementary Environmental Program (SEP). 
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6. In Situ Reactive Zone (IRZ). 
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7. Permanence of the Cr6 to Cr3 Reaction. 
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8. Agricultural Treatment Units. 
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9. Thompson Road Area Hydraulic Controls. 
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10. Determining "Background Cr6." 
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11. Cr6 MCL Adoption by State. 

24  

Large Image in Back 



12. States Certification of the EIR. 
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13. Pushing Forward with the Cr6 Clean Up Strategy. 
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14. Meeting Schedules & PreSet Milestones.  

27  

Large Image in Back 



15. Final Remedy Selection. 
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Is there a 

crisper pic?? 

At the Conclusion Community Members Lingered. 

Folks Commented that the Building Block Approach Had Helped them Better Understand 

the Many, Individual Moving Parts of PG&E’s Complex Remediation Program. 
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The 15 Building Blocks for a 

Successful Cr6 Groundwater Plume 

Management Program (Enlarged 

Versions of What is Depicted Earlier 

in the Photo-Slides). 
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1. Whole House Replacement Water. 
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2. Plume Investigation. 
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3. Continued Plume Monitoring. 
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4. Interim Remedial Actions. 

B 

Upper Aquifer 

Blue Clay 

Lower Aquifer 

Plume Extent 

  

Upper Aquifer Plume Extent 

  

  

Mountain View Rd 

Summerset Rd 

Upper Aquifer 

N 

4.  Overall Plume Monitoring via “plume specific” monitoring wells 

and domestic private wells 

5.   Water Supply: Bottled water program & Whole house water 

supply program (pilot testing & feasibility study stage) 

2. Agricultural Treatment Area where Cr6 

ranges from ~3 to 50 ug/l. 

“Improvement testing” of 1 & 2 also occurs 

1. Underground Cr6 Treatment 

area (so called “IRZ area”) where 

Cr6 ranges from 50 to 1,000+ ug/l 

3. Water Injection  

program for plume lateral 

migration control 

B’ 

Cr6 MCL: 50 ppb 

Cr6 max background: 3.1 ppb 

Cr6 average background: 1.2 ppb 

6. Final Remedy Activities 

• Feasibility Study (Remedy Selection FS) 

• Environmental Impact Report 

• Permitting associated with FS and EIR 

MW 62A 

  

Hinkley Elementary School 
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5. Supplementary Environmental Program (SEP). 
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6. In Situ Reactive Zone (IRZ). 
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1. Ethanol is diluted with water and injected into 

the core of the Cr+6Plume 

2. Ethanol enhances the biodegradation process 

in the subsurface 

3. Cr+6 and Cr+3 conversion occurs though direct 

microbial reduction and for indirect chemical 

reduction by reduced Iron, Sulfur, and other 

metals 

4. Cr+3 is removed from groundwater though 

precipitation of relatively insulated chromium 

hydroxide and iron-chromium hydroxide 

Ethanol 

Fe+3 + Cr+6  Cr+3 
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7. Permanence of the Cr6 to Cr3 Reaction. 

Cr-6    Cr-3 
• Hexavalent Chromium (Cr-6) Conversion to Trivalent 

Chromium (Cr-3) Occurs in the Presence of a Reducing 

Agent or Reducing Environment 

• The Reaction is Very Fast, Compared to Times Associated 

with Groundwater Movement 

• That is, “Establish the Reducing Subsurface Environment, 

and the Cr-6 Will be Immediately Knocked Out of Solution.” 
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8. Agricultural Treatment Units. 

Unsaturated Zone (Vadose Zone) 

Upper Aquifer 

Lower Aquifer Confining Clay Layer “Blue Clay” 

Lower Aquifer 

Consolidated Bedrock 

Cr+6 – impacted groundwater 

Groundwater 

Control Room 

Pump 

Storage Tank 

Extraction Wells 

Remediation Process 

1. Low concentrated Cr+6 in groundwater is extracted from the 

upper aquifer 

2. Cr+6 impacted water is then pumped to a storage tank and 

sent to a drop irrigation system 

3. Cr+6 impacted water is converted to Cr+3 in the grass/alfalfa 

“Root Zone.” 

Pump 

Center Pivot Irrigation 

Drip Irrigation System 

Root Zone 

Grass/Alfalfa 

Cr+6 + H2O 

Cr+6  Cr+3 

How Cr+6 is converted to Cr+3 in the “Root Zone” 

1. Reduction of Cr+6 to Cr+3 through interaction with 

electron donor in soil and organic matter 

2. Uptake and reduction by plant roots 

3. Adsorption onto colloids and organic matter in the 

root zone microbial-induced (microorganisms or 

bugs) reduction of Cr+3 

4. Complexation with organic functions groups involved 

in the reductions 
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9. Thompson Road Area Hydraulic Controls. 

N 

PG&E  

Compressor Station 

Hydraulic reversal 

General direction of 

groundwater flow in 

upper aquifer 

Approximate outline of 

Cr6>3.1 and CrT>3.2. 

2011 Q4 at Upper Aquifer 

* 20 times vertical exaggeration 
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10. Determining "Background Cr6." 

Reference: Stantec. Work Plan for Evaluation of 

Background Chromium in the Groundwater of the Upper Aquifer in the Hinkley Valley, 

Pacific Gas and Electric Company, Hinkley California. Figure 13. February 22, 2012 

Planned Background-Cr6 Sampling Grid Locations. 
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11. Cr6 MCL Adoption by State. 
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12. States Certification of the EIR. 
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13. Pushing Forward with the Cr6 Clean Up Strategy. 

Boundary of Hydraulic 

Containment Area 

2. Use Ag-Treatment Units 

to Manage Lower Cr-6 

Concentrations 

3. Build a Hydraulic Barrier 

(via Extraction) at Thompson 

Road to Cut Off Northerly 

Flow of Cr-6 Impacted 

Groundwater 

6. Decouple Residents from 

Cr-6 Impacted Groundwater 

via Home-by-Home 

Treatment Systems 

4. Build a Hydraulic Barrier 

(via Injection) on West Side 

of Plume 

5. Monitor, with Appropriate 

Accuracy, the Entire Plume 

1. Aggressively Treat Cr-6 at 

High Concentration Areas North 

of Compressor Station (IRZ) 
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14. Meeting Schedules & Preset Milestones.  
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15. Final Remedy Selection. 
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