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Continuity from Last Meeting.

Comments and Questions from July Community Meeting.

® The Community just wants "clean water."

| ® Uranium has been detected at some wells.

® Who will pay for Whole B The School needs drinking water.

T Sy

B Why was there no June Community
meeting?

B \When will the State es B The plume needs to be better defined, and
more quickly

water standard for Cro Al ——

® Where is the Manganes

: B The previous Background Study was "not
coming from?

well done." Need another.

M "Contamination is spreading."

| m Well testing results go
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Building Blocks _
of the Hinkley
Groundwater

Rern ed y * Implement
. . Cr-6 Clean Up Strategy Overall Schedules
Final Solution R
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Topic of "Background Cr6" Cr6 MCL Adoption by State EIR

* Planning and Final
Remedy Selection

Entering 60 Day
Comment Period

In Situ Reactive Zone Cr6 to Cr3 Reaction Agricultural Treatment Thompson Road
(IRZ) — gt Hydraulic Controls
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HOME
Whole House Replacement Water Program

B Decouples Residents from Plume Remediation Activities

B Property is Eligible if Within the Affected Area and Well
has Cr-6 Detects Within last 4 Quarters

B Options:

e lon-Exchange (1X) Unit with an Under-sink Reverse
Osmosis (RO)

e Deep Wells

e Property Purchased
B Resident Decision-making by mid-October, 2012
B All Systems Installed by August 31, 2013
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The Whole House Replacement Water System:

lon Exchange/Reverse Osmosis (IX/RO) Pilot Testing Location and Treatment Systems Components

L

lIon Exche;nge 9

System Storage

Reverse Osmosis
The Treatment System for Each Home

Chlorine
Disinfection Unit

lon Exchange
Vessels

10-micron
Filter
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HOME

The New Deep Well Alternative, Where Possible,

Will Draw Water from the Lower Aquifer

Residence

New deep well

oot e i:_"v"_:\: & Water supply wells drawing from
i ﬂl;iﬁ_s,at_glrﬂa_t-é_d'Zgﬁ-é-_—_‘g'__ﬂ :__—_- o i the Upper Aquifer (~80 to 160 ft)

e o O RE ZONE . fia re s § will be replaced with a New

Deeper Well (~190 to 220 ft)

Note: Figure is Well screen in
an approximate lower aquifer
idealized

* Depths are
schematic.

Approximate.
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IX/RO System or a
New Deep Well?

Proposed New Deep Well
Locations Are Primarily in the
Southeast of the Affected
Area

cun Sistema IX/RO o un
Nuevo Pozo Mas

Profundo?

Propuesta de Nuevas
Localizaciones de Pozos Mas
Profundos se Encuentran
Principalmente en el Sudeste

HOME

Currently Planned
Deep Well Area
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HOME
Plume Investigation Program

PG&E Continues to Propose and Install Monitoring Wells
Most Cr-6 Impacts are in the Upper Aquifer

Water Board has Just Issued a Draft Order Requiring that
Domestic Well Data Should be Considered in Plume
Contouring

e |IRP Manager has Questioned this Approach, at Present
Time

e Requested a Planning Discussion
Asking that All Parties Discuss Data Needs
e Grand Obijective is to Define the Final Remedy ASAP

L ARt
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Proposed Further Investigation

e

Legend

Domestic Wells L e AR

E 006-3.10 Proposed Further Investigation
m 3.11-4200.00 ke

Monitoring Wells
® ND-31

® 32-42000

[ ] wHw Program Area 2012 @3 |
—-—-- 2012 Q2 Upper Aquifer Cr6>3.1and CrT>3.2 b y ¢ R R e it tepwood

3




Plume Investigation Program
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HOME
Plume Monitoring

B Groundwater Plume
Monitoring Occurs on a
Quarterly Basis

B Hundreds of Dedicated

Monitoring Wells are
Used

B Wells are Screened at
Multiple Depths to Obtain
Vertical Data (in Addition
to Lateral Measurements)

® Since IRP Manager
Involvement in March

2012, | Have Seen the
Plume Shape Change:

e Plume was Shown
Further to North with
New Well Installation

e Plume Break now
Depicted at Thompson
Road Area

J\/‘" mm:, Lro=






Why are There Cr6 fluctuations in my Well Samples?

Why are there
Cr6 fluctuations

in my well
samples?

Reasons for fluctuations

1.Cr6 has migrated toward
domestic well (different
sampling times)

2.Use of different laboratory
with different method
detection limit/method
reporting limit (MDL/MRL)

3.Chain of custody protocol
was broken

4. Improper sampling
techniques

5.Contamination of
laboratory equipment

~IMDL/MRL

Cr6 Detection Time Profile

o . 9

Detection at well

Detection at well

3.1(ug/L) — Interim background concentration limit for Cré

1Q
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Interim Actions (lAs)

® Interim Actions are Pro-Active Steps Being Taken by PG&E to
Control and Treat the Cr-6 Plume Prior to Final Remedy Decision-

Making by the Water Board
® The Hope is that the IAs Match the Finally Selected Remedy

® Two Distinct Approaches are Presently Working...
e Hydraulic Controls
»Water Injection on West Side of Plume
»New Thompson Road Barrier
e Treatment (i.e. Cr6 Destruction) Controls
»In-Situ Reactive Zone (IRZ)

» Agriculture Treatment System

. ARS8 o



HOME

PG&E’s Groundwater Remediation Program:

The Program is Complex and Has Many Components Which
PG&E is Working in Parallel

Overall Plume Monitoring via “plume specific” monitoring
wells and domestic private wells Cr6 MCL: 50 ppb )

. Water Supply: Bottled water program & Whole house water g;g ?vaexr:;:i%?;gﬁﬂﬁig' El’pzb opb
supply program (pilot testing & feasibility study stage) Y

2. Agricultural Treatment Area where Cr6 1. Underground Cr6 Treatment
ranges from ~3 to 50 ug/I. area (so called “IRZ area”) where

“Improvement testing” of 1 & 2 also occurs Cr6 ranges from 50 to 1,000+ ug/I

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

Lower Aquifer
Plume Extent

3. Water Injection
program for plume lateral
migration control

e ARt
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Supplemental Environmental Program (SEP) to

Deliver Drinking Water to the School

® PG&E will Fund and Build a Water Supply System to
the Hinkley School

B Program is Valued at $1.8MM
M Design is Ongoing...10% Design by 10-31-2012

® Water Will Come from Upgradient of the Plume and
be Piped to the School

OJECT
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Supplemental Environmental Program

Deliver Drinking Water to the School

Pacific Gas and AT — TR ey e

Electric Company g e a0 20 a2
[-laas miainga o

Augasi &, 2002

My, Lisa Dembach

Senior Enpaconag Geologait (Specahst)
Lahestan Regonal Water (haalaty Costrel Board
250 Laikce Tabor Boulevaad

South Lake Taboe, Cahficenss S6150-TT04

Pacafic Gan amd Elecine (PGRE) submots the followmp Secomd Qraarter 7012 (Aged 1, 2012 w0
June 30, 3017) Hinkley School Supplemental Envscamental Praject (SEF) Progrews Bepont i
compliance with Setthement Agresment and Stipulaticn for Ensry of Admanistrative vl
Linktalisy Ovder Mo B6V-2012-0013 (the “Order™). issued March 14, 20012

Actions Under Taken Durimg This Quarter

PG&EE has contmeed s communscation with the Bariow Unified School Devirict T Dhsersct™)
and Hiskley School pervomel in the second quarter of 3012, On May 317 and Tume 20% the
PGEE seam nset with School Dutract leaderdup and key stall nsembers to deicwin detasls of the
puegeet, peopect poals, and whedule The June 20® mechng alio meiuded o teas of e whaal
wite/facillities and & discussion with school techmicians on the operaton of dhe existing waser
wystem. Sehool Dhsimet pervonne] provided PGRE with water syibem documents winch are
under revaew. Internally, PGRE worked nogather 10 develop a scope of work, erganizational
chart, and project schedule. Water quality samples were collected for PGE- 14, FW-01, and FW-
02 wells and wall be compared agamst prumary and sccondary dnmking waster standards. A
concepiual cutline bas been developed for the Prelimizary Enginesning Feport, a prelsminary
basas of design is wnder discussson.

The stasns of the SEP was also comemomicated o the Hmkley Commrunity Advisory Comamiites
{CAC). The mectmg wath San B &no Cossty Env il Health Servaces cepganally
scbieduled dising fos quartes w postposed dise 1o scheduling cond]

Flanned Actions for the Fallowing Quarter

Drareng the next quaster {faly 1, 2012 throwgh Sepiember 30, 7017), MPG&E i planning to meet

separately with both San Bermardine County Enveronmental Health Services amd the Barssow
Umafied School Dhsenct to discuss the SEP and water systemn smendment requiremenss. PGEE
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HOME
In-Situ Reactive Zones (IRZ)

¥ In-Situ Reactive Zone (IRZ) Systems Function Treat
Groundwater with Elevated Concentrations of Chromium-6

® The IRZ Operates at the Southern Part of the Plume Where
Cr-6 Concentrations are Highest

B A Carbon Source (Very Low Concentrations of Ethanol) is
Carefully Injected into the Aquifer to Enhance the Bio-
Assisted Cr-6 to Cr-3 Reaction

W “Process Actions” Decision-making is Aided by an
Engineering Model

¥ Byproducts include Arsenic, Iron and Manganese (Which
are Monitored)

e ARt



In-situ Reactive Zone (IRZ) Treatment System

1. Ethanol is diluted with water and injected into the
core of the Cr*6Plume

2. Ethanol enhances the biodegradation process in the

Ethanol subsurface

Tank

3. Cr*6and 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

Unsat_urated' Zone

¥_ Groundwater
| Ethanol + & +Cr*¢ > Cr*3

Ethanol

Fe*3 + Cr'6 > Cr'

J\/‘"mh, Lro=




The CAC Has Been Learning About PG&E’s
Groundwater Management and Hydraulic Controls.

Ag Treatment Area.
: Tell the CAC more
®  about the barrier

‘nature of the systems.

Area.

Water pulled from
upgradient.

IRZ Area.
“Closed loop
washing machine.”

Legend

2011 4% Quarter Cr6
(ppb)

i+ ND

# 0.01-3.10

# 3.10-4,100.00

* Net gpm Extracted /
® Injected at Location

2012 Q1 Upper
Aquifer Cr6 >
3.1ppb and CrT >
3.2ppb

Note: All information shown on
this Figure was derived from
Google Earth topography and
groundwater sampling data
supplied by PG&E to PNL in
PNL’s role as IRP Manager.
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Cr6 to Cr3 Reaction

Cr-6 = Cr-3

BHexavalent Chromium (Cr-6) Conversion to Trivalent
Chromium (Cr-3) Occurs in the Presence of a Reducing Agent or

Reducing Environment

B The Reaction is Very Fast, Compared to Times Associated
with Groundwater Movement

WThat is, “Establish the Reducing Subsurface Environment, and
the Cr-6 Will be Immediately Knocked Out of Solution.”

Click to play video

Purplish Cr(l;

. compiex AR e 1o




HOME

Chromium Life Cycle in the Environment

CHROMILM 1N THE ENVIROMMENT CHROMIUM REDUCTION CHROMIUM FIXATION

Wird, Frd DEamT ] F

e = (V) Cr(11)

sy
bl L
Preogees L Pl
Reference: EPA. October 2000, In Situ Treatment of Soll snd Geoundlwater Comtaminated with Chromium, Technicsl Resounce
Guide. Figure -1 The v Cyche in e @ venit, pg. 7. Figure 2-0: Chiomism reduction and fustion, pg. 1.
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Agriculture Treatment Units

® Agriculture Treatment Units are Used to Treat Lower
Concentration Cr-6 Impacted Groundwater and
Provide for Hydraulic Control of the Plume

® Controlled Application Occurs at Over 100 acres of
Pivot Systems

W Uses a Center-Pivot Drag Drip Irrigation System at
~1,400 gallons/minute

M Cr-6 is Converted into Cr-3 in the Soil's Root Zone

e AR



Agricultural Water Treatment Process

Remediation Process How Cr+6 is converted to Cr+3
1.Low concentrated Cr*¢ in groundwater is extracted in the “Root Zone”

from the upper aquifer

2.Cr*¢ impacted water is then pumped to a storage 1. Reduction of Cr+6 to Cr+3

tank and sent to a drop irrigation system through interaction with electron
3.Cr*6 impacted water is converted to Cr3 in the donors in soil and organic matter
grass/alfalfa “Root Zone.” 2. :JOF(’)ttike and reduction by plant

3. Adsorption onto colloids and
organic matter in the root zone.

: : Microbial-induced

Pump PO i, : (microorganisms or bugs)

: - : reduction to Cr+3

4. Formation of complexes with
organic functional groups

involved in the reduction

reactions

Storage Tank

~ Control Room

Extraction Wells

Unsaturated Zone (Vadose Zone)

a‘o‘&Cr+G f_,b;‘s“s

' = ; [ sa000 .
roundwater e G‘rass/AﬂfaIfa : ¢

A/"'mtl, Lro=



Thompson Road Hydraulic Controls

B This System, with Associated Extensive Monitoring, is Recently
Operational

B Pressure Transducers are Installed at Monitoring Wells along

Thompson Road which Record Water Levels on 30-minute
Intervals

® A Picket Fence of Hydraulic Control Has Been Established
Across the “Neck of the Plume.”

e Hydraulic controls are effective in the shallow and deep zone
of the upper aquifer

e Inward gradients, demonstrating Cr-6 capture, have been
established

B Result: Any Cr-6 Northerly Migration Has Been Stopped
' J\/‘"Mﬁn.lm



HOME

The CAC is Learning More About PG&E’s Plume

Containment-Management Activities.

v ApProximate outline of

PG&E Cr6>3.1 and CrT>3.2.
Compressor 2011 Q4 at Upper Aquifer
Station

=== (General direction of
groundwater flow in
upper aquifer

* 20 times vertical exaggeration ? Hydraulic reversal

' AR s, Lros




Successful Hydraulic Containment South of Thompson Road HOME

Outer Zone DW-03 MW-69S MW-70S Pz-04 MW-79S MW-80S MW-86S
Groundwater Elevation (ft) 2083.5 2081.74 2079.95 2078.18 2079.79 2080.12 2083.39
Inner Zone MW-68S MW-71S MW-71S MW-71S MW-71S MW-72S MW-55S

Groundwater Elevation (ft) 2082.93 2077.21 2077.21 2077.21 2077.21 2078.95 2082.95

Groundwater Flow Direction

Groundwater Monitoring Well at
MW-86S Quter Zone (Higher GW
Elevation Zone)
Groundwater Monitoring Well at

Inner Zone (Lower GW Elevation
Zone)

S, Boundary of Hydraulic
Containment Area

2011 4t quarter Upper Aquifer : A e

I— groundwater sampli / Loy
Cr6 > 3.1 ppb and CrT >3.2 ppb BNL in PNL' role st . / 4@;&;{,_ Af : Ecuﬂ:rﬁm e
boundary . g T, ‘

oL Mgy

- - . wamoa




The Topic of “Background Cr6”

B The Scientific Literature Strongly Suggests that Background
Cr-6 Exists in Groundwater in the Mojave Desert (e.g.
zbicki, 2008)

¥ In Retrospect, the Prior 2007/08 Hinkley Study Had Errors

B PG&E Submitted a New Background Study Work Plan to
the Water Board in February 2012

® Cr6 Data Will be Collected Over Approx. 30, 1x1 mile Grid
Blocks

® Data from The Background Study Will Help Establish the
Cleanup Goal(s) for the Final Remedy

e ARt



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
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Metals Naturally Leach fromR'QQKS into
Groundwater - 3

Lighter area shows w&ﬁ .
minerals have been removed™ =

(leached) during mechanical
and/or chemical weathering.

= .
» |

Certain iron rich
rocks have elevated
chromium which
can leach over time.

NE . ol ﬁ:"!-l. =

: Photograph of basalt lava r.ock showing weathering rind




Erosion from
mountains leaches
minerals from rocks

Location of
Groundwater Plume

Native Rock Formation

. Ty
: = :

,.,ugg,. :'

Eroderd Rock Slope

Mechanical Weathering
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Mechanical Weathering and Leaching
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Leachlng and Chemlcal Weatherlng




Cré MCL Adoption by the State

B Cal EPA’s Office of Environmental Health Hazard Assessment
(OEHHA) finalized a public health goal (PHG) for Cr6 of
0.02ppb on July 27, 2011.

B The PHG is a health-protective level of a contaminant in
drinking water that CA’s public water systems should strive to
achieve if technically and economically feasible.

B The Cro PHG is NOT:

e A boundary line between safe and dangerous levels of Cr6

e A regulatory standard
® The Cr6 PHG is one step in the process of setting a Cr6 MCL

B CA DPH can set the MCL above the level of the PHG if it finds
that it is not economically or technically feasible to achieve.

. R
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Cr6 MCL Adoption by State

Final Public Health Goal for

Hexavalent Chromium

A fact sheat by the Office of Emaronmental Haalth Hazard
Mg sprsmant, Califomia Emaonmantal Probiciion Agency

®)

/

(o

Judy 2011

1. What is a Public Health Goal (PHG]?

A, A Public Hoalth Gopl or PHG is a vl of a contaminant in drinking watisr thal dogs nol
pasa a significant health risk

A PHG i5 ot a regulstory standard. 1 is only one shep in the process of deweloping an
enfontaabl standand thal i St by the Califormia Departimant of Public Haalth for dimking
weabir il pratilic waskier SyS16ems must msel

Stabe law requires DEHHA to develop PHGS for regulated dinking water contamenants. The
PHIG Tor chromium 6 is 0.0 parts per bilion (pph), which s the eshmated “one in one
rridlican” [ifedinus cances fisk kvel. This maans thot for every milion pecphe who drink v
Iters. of wabar with thad lewvel of chiromim G dady for TO years, no mone than one person
woukd b acpachind 1o dewslop cancar Trom exposuns 1o chromium 6. The “ond-an-one milon”
sk leval is widely accapied by doctors and soenisls as the “neghpble nsk” slandard

A PHG niflects Thi risk from kong-binm sapasure (o @ contaminan and should notl b used o
exstimiabe fsks from shor-banm of Scule expiduns.

Q. What is hexavalent chromiem?

AL Hexawalent chaomium, also known as cheomsum 8, is a heawy matal thal is comemondy
Toumdd ak ke levels i dinking waler, @ can gocur naturally but can also enter dninkng waler
sources by hestonc heaks from industrial plants’ hasardous wissli Siles, Vanows ofher
SoUrCEs alted Comribute o the amaunt of hexavakant chromium in groundwater. Chromiom 6
i% krown 10 b o polent corcinogen whien inhaled, 1 wias recenthy found bo also Cause cances
in kaboradory mice and rats thel wers exposed through drinking water.

0. What ks the difference betwesn chremium 6 and chromium 37

A Chiomin o fousd m dll'lkmg wnlir Souncis and Th enviGnrmdnt in hwo pancipal forms
irivabiant chromium (chramum 3) and heorealent chromium {chromium 8), Chromium 3 5
found naturally in Toods ol low levats and is an essential human dssiany nuirienl. Chiomium
6 s the more fooac form of dhecmaum.

Cheommeum can transiom frem its haxavalent Tom i ds trivalent form, and vice versa, Whean

an irdustrial facility emits chromium & inta the emvienment, il is somsemes deposaed inlo
thx il mnad sften i convemisg to chromiom 3 ath Some rmamning traces of chamiom 6

. ARt
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Environmental Impact Report (EIR)

® Evaluates the Environmental Effects of Each of the
Remedies Proposed in the Draft Remedy Feasibility
Study

B The EIR Work is being Performed by the Water Board
e Ancillary Information and Data is Provided by PG&E
® Draft EIR is Planned for Release on August 20, 2012

® A 60-Day Public Comment Period Allows for Input from
the Community and the IRP Manager

. ARt



Cr-6 Clean Up Strategy

® Prior to Final Remedy Selection, PG&E is Using a
Combination of Techniques to Treat Cr-6 Impacted
Groundwater

B Cr-6 Concentrations are Highest just North of Compressor
Station

B Concentrations Decrease (quickly) as You Move North up the
Plume
® So....
e Aggressively Knock Out the Cr-6 via a Reactive Technique
in the South
e Control Groundwater Flow Directions at Plume Mid-Point,
and
e Capture and Treat the Remaining Cr-6 via the Downstream

Ag-Units in the North
' J\/‘"Mﬁn. Lros






PG&E's Hinkley
Rem edia{ion !/ 24 3. Build a Hydraulic Barrier

(via Extraction) at Thompson
Strategy : o Road to Cut Off Northerly
R\ Flow of Cr-6 Impacted
Groundwater

5. Monitor, with Appropriate
Accuracy, the Entire Plume

h d { el Y
4. Build a Hydraulic Barrier : Boundary of Hydraulic
(via Injection) on West Side . Containment Area
of Plume :

6. Decouple Residents from &8 = 4 2. Use Ag-Treatment Units
Cr-6 Impacted Groundwater B> o Sro-_I.0 48 : to Manage Lower Cr-6

via Home-by-Home " I Concentrations
Treatment Systems i - j

Legend

Domestic Wells
0.06 - 3.10
B 311 -4200.00
Monitoring Wells
ND = 3.1
[ ] 3.2 -4200.0
—
[ ] wHw Program Area 2012 Q3
Il
2012 Q2 Upper Aquifer Crg>3.1and CrT>3.2

1. Aggressively Treat Cr-6 at High

Concentration Areas North of
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202 2013
April May Juna Juky Apgust  September  October  Movember December  Janwery  February March April My June July August
WMTRD 0-pay 20T
LETTER LETTER LETTER
! % =
Rrwdns
SR

a PHOWE CALLS TO ELIBLE PROPERTY OWHERS

G HTD CAC MTE AL MW
MY 3 I 54 ALGLST 73

10,087 11
Erlenss w0
!I:Ir:;nnur
Bkt o0
LT

WHE W | mpdl smantatien
Berwalls above 3. 1pph

FABRICATE SYSTEMS

INSTALLATION

TESTIHG
RELEASE TO HiM EDWHER BASED UFGH TESTIHG RESLLTS

1 Batid on historic interest in PGLEE's progeerly purchase [ Qg anm, Wi eslimate that S0% nfuligihln rie s denls E.1|1|:|ru:|'l1‘|.:|l-|'ll.'.' 180 residents) will select whale house riplacement water, O thase, wie estimate 12% ol #ligible
risidents will be lacated in areas whiere aodee posell will be feasible ‘I..:l||:||:;|'|:|1.irr|.'|l|r|'|I 18 residients), Im_r.rirlg approvimately 132 residents 1o receive whole howse water insatment units h'f.ﬁ.ugu';l ‘EI, 2003, PG&E will risvise this
schedule post August 31, 2012 to reflect the decision deadline.
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Remedy Selection (Final)

B The Remedy Feasibility Study (FS) will Select the
Groundwater Cleanup Approach
B The FS was Initially Submitted to the Water Board on August
30, 2010
® Three Addendums, Incorporating Improvements Have Been
Submitted
® FS Addendum 3 Recommends Alternative 4C-2
e 30 to 40 year Cleanup Time
e Year Round Operation of Ag Units
e Expanded IRZ Treatment Systems
e Meet Interim Targets to Monitor Progress (e.g. Cr-6 Mass
Removal)
e Adaptive Management Approach...i.e. Flexibility to Expand
Systems as Monitoring Data Dictates

. AR



Remedy Selection (Final)

= Remedial Area

Sacale: i et
[ —
o 2250 Tho0
- = - P

L T T T MICOELING APPENDI L T T T s MICOELING APPENDI
¥ - £ By 3 - i » - & By 3 o i
% T R IHITIALZED CHROMILM CONCENTRATIONS . . S e T o Lo TP
& Apprmedmiabe Location of Extraction Vel W MODEL LAYER 1 & Approsemabe Locaion of Extrachon Vel AFTER 10 YEARS OF REMEDIATION

# Approsimiahe Locabion of Carbon-Amended ingsciion Vsl * Approasmabe Locaion of Carbon-Amended ingechion Vsl

® Approsimale Locaiion of Frestwater ingecson el ﬂ AHCADIS :{E"'E ® Approumabe Locabion of Fristwater ingecton el ﬂ AHEAD'S .AWE-E
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