Managing Chromium Issues

At the Topock Compressor Station, Needles, California

Yvonne Meeks, Project Manager
Pacific Gas & Electric Company



112 miles south of Las Vegas, NV

15 miles southeast of Needles, CA

Adjacent to 1-40 and Colorado River
Owned / operated by PG&E since 1951
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Environmental Program Goals

 Remediate soll
and groundwater

* Protect cultural
and biological
resources




Complex Regulatory Setting




Complex Location and Setting




-~ Source Area
- Bat CaveWash

Alluvium T IM-3
Treatment
Facility



Historical Use of Chromium

orevent corrosion

« Historically, cooling
water was discharged
to unlined ponds

« Standard practice of
the day

e Resulted in
contamination of
groundwater with
hexavalent chromium




No Chromium Detected Iin Surface
Water, Pore Water or Sediment

Topock
Marsh
<> C-NR3
<> C-NR1
<> C-CON
== R-BB
<= R-19
<> R-28
s> C-R27
Topock
& Marina
C-BNS C-MAR 22
<> SW-1 <>
C-R-22A
2= sw-2
<> R-63
c13

Approximate locations of river monitoring locations to collect s

samples of river channel surface water, shoreline surface

water, other surface water, pore water, and sediments. o]



Primarily hexavalent
chromium at concentrations v
up to 22,000 pg/L Plant

32 pg/L is background and
cleanup goal

Found at depths ranging
from ~28 to 135 ft below
ground and extending over
an area of ~150 acres

Groundwater very slow
moving downgradient from
source area

Approximate
extent of
hexavalent
chromium
concentrations
exceeding 32
ug/L at any depth
in groundwater.

Bat Cave Wash

Compressor

Station



Site View from Southeast

[ Norh, )

glomerate Bedrock
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Reducing Zone “Rind” Beneath

the Colorado River

Alluvium

Chromium Plume
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Chromium not detected in

Colorado River surface

water, sediment, or pore Colorado
River

water

Reducing “Rind”

Strongly negative ORP iIn

pore water (162 mV avg.) Chromium Plume

High DOC in fluvial
sediments provides nutrients

for microbial communities
Cr(VlS In pore water Is reduced

to Cr(lll) and removed from solution
by mineral precipitation and adsorption reactions

Bedrock
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Hyporheic
Zone

6 ft below
sediment
surface = limit
of river water
recharge

Colorado River

River Flow Direction =—>

Oxidation of ferrous iron and
manganese by dissolved oxygen

Arsenic oxidation and co-precipitation
with ferric iron

Redox transition zone

Oxidation of iron and manganese by
dissolved oxygen

Creation of mixed-valence iron
(hydr)oxides and oxides

Sorption of manganese and arsenic to
iron minerals

- High Aerobic Microbial =~ Ferric
Sa Ox? Process? rV
Anaerobic Microbial
Low / No Oxygen Processes Ferrous Iron
KEY: River Water Groundwater Groundwater
Recharge Discharge Flow

Anoxic reducing zone

Reduction of Cr(VI) to Cr(lll), with
precipitation

Co-precipitation of arsenic with iron
sulfides or mixed-valence iron oxides

Precipitation of manganese as MnCOy;
sorption on mixed-valence iron oxides
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Evidence of Natural Geochemical
Barrier Under the River

- Areas shaded blue at right
approximate the “rind”

- Integrity of “rind” important

to stakeholders and
management of plume
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Groundwater
Remedy




Site Features Influential in
Developing Remedial Alternatives

» Depth to e Cultural history ¢ Uses of « Hexavalent
bedrock & significance Colorado chromium

* Slow » Archeological Riverites Pl

groundwater features * No use of  EXxisting
movement groundwater reducing zone

e Transportation

. Wildlife habitat ~ corridors as potable in floodplain




e A In-situ reducing zone (IRZ)
< to cut-off and treat Cr(VI)

NTH IRZ
System

e Fresh water injection to
/ accelerate plume movement

\ \ (speed up the remedy)

Injection
Wells for
Fresh Water or

Recirculated ° Carbon-amended Wa-ter
Groundwater* InJeCted Where needed

Injection Wells
for Fresh Water

- Teame o Extraction wells at river
7S jction i Z bank and East Ravine

Wells for
Carbon —

Amended

 EXisting Interim Measure
injection wells / (IM-3) system dismantled

for Fresh Water

i Underground Pipeline
*may be amended for Fresh Water from
" with organic carbon Arizona Source 17




Groundwater Remedy Components

onstructed
along National
Trails Highway
treats Cr(VI) as
groundwater
migrates toward
the river
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In-situ Remediation Process

Native Soil Microbes

Microbial E
Respiration . =
(breathing) e g
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Groundwater Remedy Components:
Injection Wells

In-situ reducing
zone (IRZ)

Freshwater
Injection Well
Inner Loop/TCS
Injection Well

Groundwater
“¥ Flow Path 20




Groundwater Remedy Components:
Extraction Wells

ontrol of byproducts
at the river bank and
remove chromium

from East Ravine
« Extracted water goes
to amended water
O Extraction Well |njeCt|On We”S

Freshwater O . . .
() miecton e » TCS injection wells
Inner Loop/TCS O \%? treat Cr(VI) in'Situ
O Injection Well I‘ — ’ /

Groundwater Flow
\q Path
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Fresh Water Flushing Speeds the Plume

Downgradient for Treatment Along IRZ

Month 6 Month 18 Year 10

Year 20 Year 30 Ghoriom _Caton

ncentration Concentration

IRZ WELLS

UPGRADIENT INJECTION
WELLS

EXTRACTION WELLS

@ @

MONITORING WELLS

Simulated
® Model Layer 2
(at 60% Design)
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Implementation is Underway

DESIGN
» Complete remedial design
* Remedial Action Work Plan
* Obtain approvals and

agreements to implement
the groundwater remedy

CEQA EVALUATION

» Sept. 2013 Addendum to
January 2011 Final EIR

* Review / Addendum to EIR
as needed after Pre-Final
(90%) Groundwater Design

CONSTRUCTION
and START-UP

» Start construction of the
groundwater remedy

o Initial start-up and testing of
the groundwater remedy




Project Schedule
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