A Community Meeting Photo Report

Prepared by Project Navigator, Ltd.
In the Role of Independent Review Panel (IRP) Manager.
June 27, 2013

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
lllustrations Including a Plume Model, and
Remedy Bundlng Blocks
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During the Past Year, We Have Discussed the
Hinkley Cr6 Issue Using Many lllustrations...
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More Models?
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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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7. Permanence of the Cr6 to Cr3 Reaction.
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13. Pushlng Forward with the Cr6 Clean Up Strategy.
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14. Meeting Schedules & PreSet Milestones.










The 15 Building Blocks for a
Successful Cré 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.

Water Board Ordered CAO |
Sampling Areas *

Legena
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Order ™
Groundwater monitoring well sampling locations in the
upper aquifer in the following areas that will allow for
the definition of the vertical and lateral extent of the
chromium plume to at least maximum background
concentrations of 3.1 ppb Cr(V!) and 3.2 ppb Cr(T) and
to venfy groundwater flow

a.Proposed monitoring well locations shall not exceed
one-quarter mile distance from other monitoring wells in
accessible areas

b.Eastern boundary: east of wells MW-115 and MW-145
on Dixie Road

c.Northern boundary: north of wells MW-154 and MW-
130 to at least domestic well 21N-04 on Hinkley Road in
the Harper Dry Lake Valley; west of Mountain View
Road (north of Salinas Road); and east of Fairview
Road extension (north of Sonoma Road)

Note: All information shown on
this Figure was derived from
Google Earth topography and
groundwater sampling data
supplied by PGEE to PNL in
PNL's role as IRP Manager
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3. Continued Plume Monitoring.
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4. Interim Remedial Actions.

Overall Plume Monitoring via “plume specific” monitoring wells
and domestic private wells

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/I.
“Improvement testing” of 1 & 2 also occurs

6. Final Remedy Activities
+ Feasibility Study (Remedy Selection FS)
» Environmental Impact Report
» Permitting associated with FS and EIR

"’-" 15 '__4/

Lower Aquifer
i. i Plume Extent

“T__j

3. Water Injection
program for plume lateral
migration control

Cré MCL: 50 ppb
Cr6 max background: 3.1 ppb
Cr6 average background: 1.2 ppb

1. Underground Cr6 Treatment
area (so called “IRZ area”) where
Cr6 ranges from 50 to 1,000+ ug/I




5. Supplementary Environmental Program (SEP).

Pacific Gas and M0 Gowerandy s
'I Electric Company '_'"“C'M' ey, A Lk

October 31, 2012

Muy. Padty Kouyoumd)jian

Executive Officer

Californea Regional Woter Control Boand, Lahontun Region
2401 Luke Taboe Blvd,

South Lake Tahos, CA 96150

Subject: Pacific Gas nod Electric Company Roport on the Supplemsental Envir al

Project (SEF) in sccordance with Board Onder No. R6V-2012-0013

Dear Ms. Kouyoumdiian,

Pacific Gas and Electric Campany (PG&E) subumity the folkwing repont pursaanl so Californss
Regional Water Quality Control Bosed, Labontan Region, Onder No. R6V.2012-0013. The order
requires the completion snd submission of n report to the Witer Board by October 31, 2012
conceming the prelimioncy site coodition survey and 109 design of the necessary infrastructure
1o sccomplish the oeder. The SEPF conslsts of the design and installation of a new water supply
for the Hinkley School {School), bocated in Hinkloy California

In order 10 providle o now wider sooree (o the Sciwool, PGRE proposes (o extend an existing
PGAE nedergroand water distributlon system 0 the School.  All water system infrastructsres
will be permittod by the San Bermaedino Cousty Department of Environmental Health Services
(County). The SEP requires PGEE o provide this wider supply 1o the school foe o pesiod of 20
years o unbil the Barstow Unified Schoeol District (IUSI)) chooses to wse an aliemative waler
supply

| herchy centify that 1 have exanvined this report, snd besed on my examination and my inguiries
of those individunls who assisted in the preparation af the report, | believe the report 10 he true
complete and necurmte

Phease do not hesitute to contact me if you have any questions reganding this repart, or if you
need additiomal information

Sincerely

JefT McCarthy
Prject Manager
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6. In Situ Reactive Zone (IRZ).

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* and Cr*3 conversion occurs though direct
microbial reduction and for indirect chemical
reduction by reduced Iron, Sulfur, and other
metals

4. Cr+3is removed from groundwater though
precipitation of relatively insulated chromium
hydroxide and iron-chromium hydroxide

Ethanol
Tank

Unsaturated Zone

Ethanol + & +Cr+ > Cr*3

Ethanol

Fe*® + Crt¢ > Cr+3
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7. Permanence of the Cr6 to Cr3 Reaction.

Cr-o = (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.

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

Remediation Process . . 1. Reduction of Cr+6 to Cr+3 through interaction with
1. Low concentrated Cr*6 in groundwater is extracted from the electron donor in soil and organic matter

upper aquifer 2 U -

. . . ptake and reduction by plant roots
+6

2. cCr |mpa(;:ted yvgte:_|s thentpumped to a storage tank and 3. Adsorption onto colloids and organic matter in the

sent _to a drop irmgation system . root zone microbial-induced (microorganisms or
3. Cr*¢ impacted water is converted to Cr*2 in the grass/alfalfa bugs) reduction of Cr+3

Root Zone. 4. Complexation with organic functions groups involved
in the reductions

~ ControlRoom

‘Extraction Wells

- - -\

60abab800800000,

bab0006,0 Dabab0
. G‘rass‘lﬂfalfg . .

Unsaturated Zone (Vadose Zone)




9. Thompson Road Area Hydraulic Controls.

Approximate outline of
Cr6>3.1 and CrT>3.2.
2011 Q4 at Upper Aquifer

- General direction of
groundwater flow in
upper aquifer

* 20 times vertical exaggeration ; Hydrauhc reversal

JECT
A/‘"mvmrh. Los




10. Determining "Background Cr6."
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Reference: Stantec. Work Plan for Evaluation of
Background Chromium in the Groundwater of the Upper Aquifer in the Hinkley Valley,
*4 Pacific Gas and Electric Company, Hinkley California. Figure 13. February 22, 201!
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11. Cr6 MCL Adoption by State.

Final Public Health Goal for
Hexavalent Chromium

A fact sheet by the Office of Enveronmental Heath Hazard

i % ~ Assessment, Calfornia Environmentsl Protection Agency
Rt July 2011

Q. What is a Public Health Goal (PHG)?

A. A Public Health Goal or PHG is a level of a contaminant in drinking water that does not
pose a significant health risk.

A PHG is not a reguiatory standard. It is only one step in the process of developing an
enforceable standard that is set by the California Departrment of Public Health for drinking
water that public water systoms must meet,

State law requires OEHHA 1o develop PHGS for reguiated drinking water contaminants. The
PHG for chromium 6 is 0.02 parts per bdlion (ppb), which is the estimated “one in one
million” ifetime cancer risk level. This means that for every million people who dnnk two
fitars of water with that level of chromium 6 daily for 70 years, no more than one parson
would be expected to develop cancer from exposure to chromium 6. The "one-in-one milion”
risk level is widely accapted by doctors and sclentists as the “negligible risk” standard,

A PHG reflects the nsk from long-term exposure to a contammant and should not be used to
estimate nsks from shori-term or acute exposure.

Q. What is hexavalent chromium?

)

o 0FE,

A. Hexavalent chromium, also known as chromium B, is a heavy metal that i commonly
found at low levels in drinking water. it can occur naturally but can aiso enter drinking water
sources by historic keaks from industrial plants’ hazardous waste sites. Vanous other
sources also contrbute to the amount of hexavalent chromium in groundwater. Chromium 6
1s known 10 be a potent carcinogen when inhaled, It was recently found 10 2iS0 cause cancer
in laboratory mice and rats that were exposed through drinkng waler

Q. What is the difference betwsen chromium 6 and chromium 37

A. Chromium s found in drinking water sources and the environment in two principal forms:
trivalent chromium {chromium 3) and hexavalent chromium {chromium 6). Chromium 3 s
found naturally in foods at low levels and s an essential human dietary nutnent. Chromium
6 is the more toxic form of chromium,

Chromium can transform from its hexavalent formn to its trivalent form. and vice versa. When
an industrial facilty emits chromium & into the anvironment, it is somatimes deposited into
the soll and often s converted to chromium 3 with some remaining traces of chromium 6.
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12. States Certification of the EIR.

Final Environmental Impact Report
Volume II: Revised Draft EIR

Comprehensive Groundwater Cleanup Strategy
for Historical Chromium Discharges from PG&E's
Hinkley Compressor Station,

San Bernardino County

Wew o Minkiey boking acviheont frive the Meyave Rives

May 2013
Prepaced by KCF |nternational for the

California fieglonal Water Quality Contral fioard,
Lahontan Region

Water Boards
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Cr6 Clea

13. Pushing Forward with the
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Accuracy, the Entire Plume

4. Build a Hydraulic Barrier
(via Injection) on West Side
of Plume

6. Decouple Residents from
Cr-6 Impacted Groundwater
via Home-by-Home
Treatment Systems

Legend

Domestic Wells

0.06 - 3.10

311 - 4200.00

Monitoring Wells
ND- 3.1

® 32-42000
[ ] wHw Program Area 2012 Q3
2012 Q2 Upper Aquifer Cr6>3.1and CrT>3.2

5. Monitor, with Appropriate

n Up Strategy.

3. Build a Hydraulic Barrier

[N (via Extraction) at Thompson
- r‘f % Road to Cut Off Northerly
' & f. Flow of Cr-6 Impacted

Groundwater

T )‘1 .
~ Boundary of Hydraulic
- Containment Area

NEERNT o

2. Use Ag-Treatment Units
to Manage Lower Cr-6
Concentrations

1. Aggressively Treat Cr-6 at

High Concentration Areas North
 of Compressor Station (IRZ)

vt Mo

. PROJECT |
“"NAVIGATER, LTD>



14. Meeting Schedules & Preset Milestones.

m Whole House Replacement Water Program Schedule 06/21/12

Aprit My June July August  September  October November  Decernber January February March April My June July August
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PROCUREMENT

RELEASE TO WOMEOWMER BASED UPON TESTING RESULTS

) Based on historic mterest in PGAE's property purchase program, we estimate that 50% of eligible residents [approximatety 150 residents] will select whole house replacement water. Of those, we estimate 12% of eligible
tely 18 residents], leaving approximately 132 residents 1o receive whole house watar treatmant units by August 31, 2013, PGAE will ravise this

forwells above 3.1ppb

residents will be located in arsas where 3 deep wall will be feasible lapprox
schedule post August 21, 201210 reflect the decision deadline.
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15. Final Remedy Selection.

= Remaedial Area
Scale in feet
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® Approximate Location of Extracton Wed

» Approximate Location of Carben-Amanded wmction Well
* Approximate Location of Freshwater Injection Well

AR
HINKLEY. CALIFORNA
MODELING APPENDIX

SIMULATED CHROMIUM CONCENTRATIONS
IN MODEL LAYER 1
AFTER 10 YEARS OF REMEDIATION
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® Agprowmuns Location of Extraction Well

INITIALIZED CHROMIUM CONCENTRATIONS
IN MODEL LAYER 1

» Aggprowmane Locaton of Carbon-Amended injecton Wal
® Agorowrnate Locabon of Frestwaler ingaction Wel
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