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GROUNDWATER REMEDY PROJECT
AREA AND SYSTEM LAYOUT 
GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN
PG&E TOPOCK COMPRESSOR STATION,
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Area of Potential Effects (APE)

EIR Project Area
Remediation Wells (excludes monitoring wells)

Future Provisional Wells

Pipeline for Remedy

Approximate extent of hexavalent chromium
[Cr(VI)] concentrations exceeding 32 micrograms
per liter (μg/L) at any depth in groundwater based
on second quarter 2011 sampling events.
Dashed where based on limited data.

Note:
The locations of pipelines and existing
infrastructure are approximate. The figure
is not intended to be a comprehensive
depiction of all existing infrastructure in
the APE. 0 500 1,000250 Feet
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FIGURE 2-1
SITE FEATURES, GROUNDWATER
CHROMIUM PLUME, AND WATER
TABLE MAP OF THE ALLUVIAL
AQUIFER (SHALLOW ZONE)
GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN
PG&E TOPOCK COMPRESSOR STATION,
NEEDLES, CALIFORNIA

1 inch = 800 feet
California State Plane NAD83 Zone 5 US Feet

Approximate extent of hexavalent chromium
[Cr(VI)] concentrations exceeding 32 micrograms
per liter (μg/L) at any depth in groundwater based
on second quarter 2011 sampling events.
Dashed where based on limited data.

Groundwater Elevation Contour 0.5 ft

MW-14
456.83
MW-10
(528.31)

Well name with water level elevation (ft MSL)
Well name with water level elevation (ft MSL)
not used for contouring

Notes:
1. Water level contours for the floodplain area are presented
in IM Performance Monitoring Reports.
2. Extraction wells TW-3D ad PE-1 and pumping from lower
portion of the aquifer.
3. Gradients shown on this figure show transient conditions
in the aquifer at the time of measurements and may not
reflect the expected average groundwater flow directions.
4. Water Table data collected December 6, 2010.

Interpreted groundwater flow direction
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GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN
PG&E TOPOCK COMPRESSOR STATION,
NEEDLES, CALIFORNIA

Cr(VI) Concentrations  -  Second Quarter 2011   
Not detected at analytical reporting limit

Concentration between reporting limit and 32 µg/L

Concentration ≥  32 µg/L

 
6.48   Concentration of hexavalent chromium
           [Cr(VI)] in groundwater, micrograms per liter (µg/L) 
        
 

ND (0.2)    Cr(VI) not detected at listed reporting limit
             

Results shown are maximum concentrations
in primary and duplicate samples from wells
completed in Shallow zone of Alluvial Aquifer
and Bedrock.

32

Approximate outline of monitoring wells in Alluvial
Aquifer and Bedrock with Cr(VI) concentrations
≥ 32 µg/L based on Fourth Quarter 2010 and
Second Quarter 2011 groundwater sampling results. 

FIGURE 2-3a
Cr(VI) SAMPLING RESULTS, 
SHALLOW WELLS IN ALLUVIAL AQUIFER
AND BEDROCK, SECOND QUARTER 2011

Approximate bedrock contact at 455 feet above
mean sea level.
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FIGURE 2-3b
Cr(VI) SAMPLING RESULTS 
MID-DEPTH WELLS IN ALLUVIAL AQUIFER
AND BEDROCK, SECOND QUARTER 2011
GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN
PG&E TOPOCK COMPRESSOR STATION,
NEEDLES, CALIFORNIA

Cr(VI) Concentrations  -  Second Quarter 2011

Not detected at analytical reporting limit 

Concentration between reporting limit and 32 µg/L

Concentration ≥  32 µg/L

 
6.48   Concentration of hexavalent chromium
           [Cr(VI)] in groundwater, micrograms per liter (µg/L) 
        
 

ND (0.2)    Cr(VI) not detected at listed reporting limit

Results shown are maximum concentrations
in primary and duplicate samples from wells
completed in Mid-Depth zone of Alluvial Aquifer
and Bedrock. 

32

Approximate outline of monitoring wells in Alluvial
Aquifer and Bedrock with Cr(VI) concentrations
≥ 32 µg/L based on Fourth Quarter 2010 and Second
Quarter 2011 groundwater sampling results.
Approximate bedrock contact at 425 feet above
mean sea level.
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FIGURE 2-3c
Cr(VI) SAMPLING RESULTS, 
DEEP WELLS IN ALLUVIAL AQUIFER
AND BEDROCK, SECOND QUARTER 2011
GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN
PG&E TOPOCK COMPRESSOR STATION,
NEEDLES, CALIFORNIA

Cr(VI) Concentrations - Second Quarter 2011
Not detected at analytical reporting limit 

Concentration between reporting limit and 32 µg/L

Concentration ≥ 32 µg/L

 
6.48   Concentration of hexavalent chromium
           [Cr(VI)] in groundwater, micrograms per liter (µg/L) 
        
 

ND (0.2)    Cr(VI) not detected at listed reporting limit

Results shown are maximum concentrations
in primary and duplicate samples from wells
completed in Deep zone of Alluvial Aquifer
and Bedrock.

32

Approximate outline of monitoring wells in Alluvial
Aquifer and Bedrock with Cr(VI) concentrations
≥ 32 µg/L based on Fourth Quarter 2010 and
Second Quarter 2011 groundwater sampling resutls.
Approximate bedrock contact at 395 feet above
mean sea level.
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FIGURE 2-4
SELENIUM CONCENTRATIONS IN 
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FIGURE 2-5
MOLYBDENUM CONCENTRATIONS
IN GROUNDWATER, JULY 1997 - JUNE
2011
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FIGURE 2-6
NITRATE CONCENTRATIONS IN 
GROUNDWATER, JULY 1997 - JUNE
2011
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FIGURE 2-7
ARSENIC CONCENTRATIONS IN 
GROUNDWATER,  JULY 1997 - JUNE
2011
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FIGURE 2-8
MANGANESE CONCENTRATIONS IN 
GROUNDWATER, JULY 1997 - JUNE
2011
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FIGURE 2-9
IRON CONCENTRATIONS IN 
GROUNDWATER, JULY 1997 - JUNE
2011
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FIGURE 2-10
TDS CONCENTRATIONS IN 
GROUNDWATER, JULY 1997 - JUNE
2011
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FIGURE 2-11
SULFATE CONCENTRATIONS IN 
GROUNDWATER, JULY 1997 - JUNE
2011
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FIGURE 2-12
SURROUNDING PROPERTY MAP
GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN
PG&E TOPOCK COMPRESSOR STATION,
NEEDLES, CALIFORNIA

Note:
1. * = PG&E has a possessory interest on these parcels
    (650-161-11,650-161-12) for the operation of a
    compressor station and associated pipelines.
2. Existing monitoring and other wells are not shown.
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FIGURE 2-13
SITE TOPOGRAPHYApproximate extent of hexavalent chromium

[Cr(VI)] concentrations exceeding 32 micrograms
per liter (μg/L) at any depth in groundwater based
on second quarter 2011 sampling events.
Dashed where based on limited data.



Toa

Qa

Qa

Toa

Qrf

Qrf

Qa

Qa

Qrf

PG&E 
TOPOCK

COMPRESSOR
STATION

Tmc

TOPOCK,  AZ

TmcBNSF RAILROAD

Tb

Qrg
Qrf

Qrf

Tb

Chemehuevi Fault

Bat Cave Wash

COLORADO RIVER
Chemehuevi Mountains

East
Ravine

Note:
1. Generalized surface geologic map compiled from Metzger and Loeltz (1973),
    John (1987), Howard and others (1997), and PG&E technical reports.
2. This geologic map east of the Compressor Station was updated with mapping
    from the 2009 East Ravine investigation (CH2M HILL,2009).

D:\Projects\Topock\MapFiles\2011\CMS\BOD\GeologicMap

LEGEND
Qrf = Quaternary Colorado River and recent Floodplain Deposits
Qrg = Quaternary River Gravels
Qa = Quaternary Alluvium and surficial deposits, undifferentiated
Tb = Bouse Formation
Toa = Tertiary Alluvium (Fanglomerate of Metzer and Loeltz)
Tmc = Miocene Conglomerate (Bedrock)
pTbr = Pre-Tertiary Bedrock (Metadiorite, Gneiss, Granitic Rocks)

0 400 800200 Feet

Detachment Fault
barbs on downthrown side 
Detachment Fault concealed 
Remediation Wells (excludes monitoring wells)
Future Provisional Wells
Pipeline for Remedy

FIGURE 2-14
GEOLOGIC MAP
GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN
PG&E TOPOCK COMPRESSOR STATION,
NEEDLES, CALIFORNIA

Approximate extent of hexavalent chromium
[Cr(VI)] concentrations exceeding 32 micrograms
per liter (μg/L) at any depth in groundwater based
on second quarter 2011 sampling events.
Dashed where based on limited data.
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Notes:
1. AOC 13 is not depicted on this figure. It
    consists of the unpaved areas within the
    compressor station.
2. AOC 20 is not depicted on this figure. It
    consists of industrial floor drains within the
    compressor station.
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FIGURE 2-16
UNITED STATES ARMY CORPS OF
ENGINEERS JURISDICTIONAL
WATERS AND WETLANDS
GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN
PG&E TOPOCK COMPRESSOR STATION,
NEEDLES, CALIFORNIA

Source:
Biological Resources survey for the Area of Potential Effect (APE)
Topock Compressor Station (CH2M HILL 2005a) and the Programmatic
Biological Assessment for Pacific Gas and Electric Topock Compressor
Station Remedial and Investigative Actions (CH2M HILL 2007b).
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Approximate extent of hexavalent chromium
[Cr(VI)] concentrations exceeding 32 micrograms
per liter (μg/L) at any depth in groundwater based
on second quarter 2011 sampling events.
Dashed where based on limited data.
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FIGURE 2-17
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AND 20-FOOT SETBACK
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(EIR MITIGATION MEASURE AES-2A)
GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN
PG&E TOPOCK COMPRESSOR STATION,
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FIGURE 2-18
SURFACE WATER 
MONITORING LOCATIONS
GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN
PG&E TOPOCK COMPRESSOR STATION,
NEEDLES, CALIFORNIA
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FIGURE 2-19
VEGETATION COMMUNITIES
IN PROJECT AREA
NOVEMBER 2011
Groundwater Remedy Basis of Design Report
Preliminary (30%) Design
PG&E Topock Compressor Station,
Needles, California
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Vegetation Types
Refference:
1  Sawyer, J. O., T. Keeler-Wolf, and J. M. Evens. 2009.
     A manual of California vegetation, 2nd ed. California
     Native Plant Society, Sacramento, CA.
Aerial Image Source:
Toponex Inc. aerial flyover, conducted August 2011
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FIGURE 2-20
HABITATS OF SPECIAL STATUS WILDLIFE,
AQUATIC, AND AVIAN SPECIES
AUGUST 2011
Groundwater Remedy Basis of Design Report
Preliminary (30%) Design
PG&E Topock Compressor Station,
Needles, California
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FIGURE 3-1
GENERAL REMEDY SYSTEM
LAYOUT - CALIFORNIA PORTION
GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN
PG&E TOPOCK COMPRESSOR STATION,
NEEDLES, CALIFORNIA

Note:
1. Remedy structures are schematic representations. The number of buildings, building footprints
    and orientation are shown in engineering drawings (Appendix C).
2. Multiple wells could be installed at each of the identified locations depending upon actual well
    performance.
3. For details on remedy piping see engineering drawings (Appendix C).
4. Electrical connections and equipment not shown.
5. Potential infiltration gallery is pending completion of soil RFI/RI and CMS/FS. Potential use of
    Moabi Park Regional Sewage Pond for disposal of conditioned remedy produced water is
    not proposed at this time.
6. Existing monitoring and other wells are not shown.
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FIGURE 3-2
GENERAL REMEDY SYSTEM LAYOUT 
ARIZONA PORTION
GROUNDWATER REMEDY BASIS OF DESIGN REPORT
PRELIMINARY (30%) DESIGN
PG&E TOPOCK COMPRESSOR STATION,
NEEDLES, CALIFORNIA

Notes:
1. For details on remedy piping see engineering
    drawings (Appendix D).
2. Electrical connections and equipment not shown.
3. Existing/future monitoring wells are not shown.
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Southern California
PG&E
Privately Owned
San Bernadino County
San Bernadino County Leased
(managed by BLM)
MW-20 Bench Area

Remedy Features
Remediation Wells (Excludes Monitoring Wells)
Future Provisional Wells
Pipeline for remedy

FIGURE 5-1
AREA FOR CATEGORIES 1 AND 2
INSTITUTIONAL CONTROL
GROUNDWATER REMEDY BASIS OF DESIGN
REPORT, PRELIMINARY (30%) DESIGN
PG&E TOPOCK COMPRESSOR STATION,
NEEDLES, CALIFORNIA

Note:
1. * = PG&E has a possessory interest on these parcels
    (650-161-11,650-161-12) for the operation of a
    compressor station and associated pipelines.
2. Existing monitoring and other wells are not shown.
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Approximate extent of hexavalent chromium
[Cr(VI)] concentrations exceeding 32 micrograms
per liter (μg/L) at any depth in groundwater based
on second quarter 2011 sampling events.
Dashed where based on limited data.
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