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1.0 Introduction 

Pacific Gas and Electric Company (PG&E) is implementing Interim Measures (IM) to 
address chromium concentrations in groundwater at the Topock Compressor Station near 
Needles, California. The Topock Compressor Station is located in eastern San Bernardino 
County, 15 miles southeast of the city of Needles, California, as shown in Figure 1-1. (All 
figures are located at the end of the report.) This report presents the monitoring data from 
three key PG&E monitoring programs, which include: 

 Site-wide Groundwater Monitoring Program (GMP). 

 Site-wide Surface Water Monitoring Program (RMP). 

 Interim Measure Number 3 (IM-3) Performance Monitoring Program (PMP) (data and 
evaluations). 

The data presented for the GMP were collected from throughout the months of April 
through June 2011. The data for the RMP were collected from June 7 and 8, 2011. The data 
collected as part of the GMP and RMP are presented in Section 3.0. The data collected 
throughout the quarter as part of the PMP are presented in Section 4.0. This combined PMP 
and GMP (including RMP) reporting format was approved by the California Environmental 
Protection Agency, Department of Toxic Substances Control (DTSC) in May 2009 (DTSC, 
2009a). On July 23, 2010, DTSC approved a new sampling event timing and reporting 
schedule for the PMP, GMP, and RMP programs (DTSC, 2010a). In compliance with this 
approval, the second quarter 2011 monitoring report contains data from April through 
June 2011. 

1.1 Site-wide Groundwater and Surface Water Monitoring 
Program 

The Topock GMP and RMP were initiated as part of a Resource Conservation and Recovery 
Act (RCRA) and Comprehensive Environmental Response, Compensation and Liability Act 
facility investigation/remedial investigation groundwater investigation. These programs 
are being regulated under a Corrective Action Consent Agreement issued by the DTSC in 
1996 for the Topock site (United States Environmental Protection Agency ID 
No. CAT080011729). 

Groundwater monitoring data collected between July 1997 and October 2007 are presented 
in the Revised Final RCRA Facility Investigation and Remedial Investigation Report, Volume 2 – 
Hydrogeological Characterization and Results of Groundwater and Surface Water Investigation, 
Pacific Gas and Electric Company, Topock Compressor Station, Needles, California, dated 
February 11, 2009 (CH2M HILL, 2009a). Select groundwater and surface water monitoring 
data from November 2007 through September 2008 are presented in the Final RCRA Facility 
Investigation/Remedial Investigation Report, Volume 2 Addendum—Hydrogeologic 
Characterization and Results of Groundwater and Surface Water Investigation, Pacific Gas and 
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Electric Company, Topock Compressor Station, Needles, California, dated June 29, 2009 
(CH2M HILL, 2009b). 

For background (including well construction details) and descriptions of the current 
groundwater and surface water sampling, analyses, and monitoring programs, refer to 
PG&E’s Fourth Quarter 2010 and Annual Interim Measures Performance Monitoring and Site-
Wide Groundwater and Surface Water Monitoring Report, PG&E Topock Compressor Station, 
Needles, California, dated March 15, 2011 (CH2M HILL, 2011a). 

In compliance with the requirements for Groundwater and Surface Water Monitoring 
Program directive of April 2005 (DTSC, 2005a), this document presents the Second Quarter 
2011 GMP and RMP report for the IM monitoring activities from April 1, 2011 through June 
30, 2011. 

GMP and RMP Monitoring Networks 
Figure 1-2 shows the current locations and sampling frequencies of the monitoring wells in 
the GMP. The complete GMP includes 118 wells, which monitor the Alluvial Aquifer and 
the bedrock and consist of: 

 One hundred one (excluding packer wells) monitoring wells in California. 
 Eight monitoring wells in Arizona. 
 Two water supply wells. 
 Two active extraction wells. 
 Five test wells. 

Sampling frequencies for the GMP wells were updated beginning in First Quarter 2010 
following the DTSC directive dated March 3, 2010 (DTSC, 2010b). Figure 1-2 shows these 
updated frequencies. Sampling frequencies for the Arizona monitoring wells were updated 
following the April 23, 2010 approval from the Arizona Department of Environmental 
Quality (2010) and the April 28, 2010 directive from DTSC (DTSC, 2010c). 

Figure 1-3 shows the locations and sampling frequencies of the RMP. The RMP consists of: 

 Ten river channel surface water monitoring locations. 
 Four shoreline surface water monitoring locations. 
 Two other surface water monitoring locations. 

During the week of January 18, 2010, a series of storm events occurred that caused flooding 
of low-lying areas and damaged several wells in the GMP monitoring network, including 
the bedrock wells of the MW-58 cluster: MW-58-115 and MW-58-205. As a result of this 
cluster being inundated and filled with floodwater, the Flexible Liner Underground 
Technologies (FLUTe) well liner that allowed discrete sampling at the 115 foot 
belowground-surface (ft bgs) and 205 ft bgs depth intervals was damaged and subsequently 
removed from the borehole. The MW-58 bedrock well cluster was configured as an open 
rock borehole and temporarily re-designated as MW-58BR. In September 2010, at the 
direction of DTSC, a packer system was installed into the open borehole MW-58BR at 
approximately 115 ft bgs, dividing the open borehole into upper and lower intervals 
designated as MW-58BR-UPR and MW-58BR-LWR, respectively (CH2M HILL, 2010a). In 
January of 2011, the packer was moved to approximately 160 ft bgs, and the upper and 
lower intervals were designated as MW-58BR-UPR-160 and MW-58BR-LWR-160, 
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respectively. In February 2011 DTSC and the United Department of the Interior (DOI) 
approved an Addendum to the East Ravine Groundwater Investigation (CH2MHILL, 2010b; 
DTSC, 2011; DOI, 2011a). Monitoring continues at this well as part of the East Ravine 
Investigation as of June 2011. Results will be reported under separate cover in late 2011. 

On an August 5, 2010 conference call, DTSC directed PG&E to initiate monthly sampling at 
the MW-64 well cluster. Following the results from MW-58 packer samples, DTSC directed 
PG&E to remove the FLUTe liner creating depth-discrete sampling zones in the MW-64 
cluster (MW-64-150, MW-64-205, and MW-64-260). The FLUTe liner was removed during 
the week of December 6, 2010, and the open borehole was temporarily re-designated as 
MW-64BR. Following removal of the FLUTe system, the open borehole was developed, and 
a sample of the open borehole was collected on December 20, 2010. A packer system 
dividing the MW-64 borehole into two depth intervals similar to MW-58BR was installed in 
January 2011, as directed by DTSC (CH2M HILL, 2010c). This packer was set at about 150 ft 
bgs, and the upper and lower intervals were designated as MW-64BR-UPR-150 and 
MW-64BR-LWR-150, respectively. In February 2011 DTSC and DOI approved an 
Addendum to the East Ravine Groundwater Investigation (CH2MHILL, 2010b; DTSC, 2011; 
DOI, 2011a). Monitoring continues at this well as part of the East Ravine Investigation as of 
June 2011. Results will be reported under separate cover in late 2011. 

The two wells composing the MW-38 cluster, located in Bat Cave Wash adjacent to the 
Topock Compressor Station, were also damaged in the storm events during the week of 
January 18, 2010. Plans to repair monitoring well MW-38D and repair or replace monitoring 
well MW-38S provided in the technical memorandum entitled Final Revised Implementation 
Plan for Repair of Monitoring Wells MW-38S and MW-38D and Old Well/Pipe Reconnaissance 
(CH2M HILL, 2011b) were approved by DTSC and DOI on February 24 and 25, 2011, 
respectively (DTSC, 2011; DOI, 2011b). Repair/replacement of MW-38S and MW-38D is 
pending as of the time of submittal of this report. 

1.2 Interim Measure Performance Monitoring Program 
In compliance with the requirements for IM monitoring and reporting outlined in the DTSC 
IM performance directive of February 2005 and in subsequent directives from the DTSC in 
2007 (DTSC, 2005b, 2007a-c), this document presents the Second Quarter 2011 PMP 
evaluation report for the IM monitoring activities from April through June 2011. 

The Topock project IM consists of groundwater extraction for hydraulic control of the plume 
boundaries in the Colorado River floodplain and management of extracted groundwater. 
The groundwater extraction, treatment, and injection systems are collectively referred to as 
IM-3. The IM only monitors the Alluvial Aquifer. Currently, the IM-3 facilities include a 
groundwater extraction system (four extraction wells: TW-2D, TW-3D, TW-2S, and PE-1), 
conveyance piping, a groundwater treatment plant, and an injection well field for the 
discharge of the treated groundwater. At this time, extraction wells PE-1 and TW-3D 
operate full time. Figure 1-1 shows the location of the IM-3 extraction, conveyance, 
treatment, and injection facilities. 

In a letter dated February 14, 2005, DTSC established the criteria for evaluating the 
performance of the IM (DTSC, 2005c). As defined by DTSC, the performance standard for 
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this IM is to “establish and maintain a net landward hydraulic gradient, both horizontally 
and vertically, that ensures that hexavalent chromium [Cr(VI)] concentrations at or greater 
than 20 micrograms per liter [µg/L] in the floodplain are contained for removal and 
treatment” (DTSC, 2005b). A draft Performance Monitoring Plan for Interim Measures in the 
Floodplain Area, Pacific Gas and Electric Company, Topock Compressor Station, Needles, California 
(CH2M HILL, 2005) was submitted to DTSC on April 15, 2005 (herein referred to as the 
Performance Monitoring Plan). 

The February 2005 DTSC directive also defined the monitoring and reporting requirements 
for the IM (DTSC, 2005b-c). In October 2007, DTSC modified the reporting requirements for 
the PMP (DTSC, 2007a) to discontinue monthly performance monitoring reports (the 
quarterly and annual reporting requirements were unchanged). Additional updates and 
modifications to the PMP were approved by DTSC in letters dated October 12, 2007, July 14, 
2008, July 17, 2008 (DTSC, 2007a, 2008a-b), and July 23, 2010 (DTSC, 2010a). 

PMP Monitoring Networks 
Figure 1-4 shows the locations of wells used for IM extraction, performance monitoring, and 
hydraulic gradient measurements. With approval from DTSC, the list of wells included in 
the PMP was modified beginning August 1, 2008. The performance monitoring wells that 
were in service/active as of June 2011 are defined as: 

 Floodplain Wells (monitoring wells on the Colorado River floodplain). 

 Intermediate Wells (monitoring wells located immediately north, west, and southwest 
of the floodplain). 

 Interior Wells (monitoring wells located upgradient of IM pumping). 

 Extraction Wells (TW-2D, TW-3D, TW-2S, and PE-01). 

Three extraction wells (TW-2D, TW-3D, and TW-2S) are located on the MW-20 bench. In 
addition, extraction well PE-1 is located on the floodplain approximately 450 feet east of 
extraction well TW-3D, as shown in Figure 1-4. As stated earlier, extraction wells TW-3D 
and PE-1 operate full time. 

Groundwater monitoring wells installed on the Arizona side of the Colorado River are not 
formally part of the PMP, but some of these wells have been used to collect groundwater 
elevation data for evaluating the hydraulic gradient on the Arizona side of the river. 

The PMP monitors hydrogeologic conditions in the Alluvial Aquifer. The wells screened in 
the unconsolidated alluvial fan and fluvial deposits, which comprise the Alluvial Aquifer, 
have been separated into three depth intervals to present groundwater quality and 
groundwater level data. The depth intervals of the Alluvial Aquifer in the floodplain area—
designated upper (shallow wells), middle (mid-depth wells), and lower (deep wells)—are 
based on grouping the monitoring wells screened at common elevations. These divisions do 
not correspond to any lithostratigraphic layers within the aquifer. The Alluvial Aquifer is 
considered to be hydraulically undivided. The subdivision of the aquifer into three depth 
intervals is an appropriate construct for presenting and evaluating spatial and temporal 
distribution of groundwater quality data in the floodplain. The three-interval concept is also 
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useful for presenting and evaluating lateral gradients while minimizing effects of vertical 
gradients and observing the influence of pumping from partially penetrating wells. 
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2.0 Second Quarter 2011 Monitoring Activities 

This section provides a summary of the monitoring and sampling activities completed 
during Second Quarter 2011. 

2.1 Groundwater Monitoring Program 

2.1.1 Monthly 
The active IM extraction wells (PE-1 and TW-3D) were sampled for Cr(VI) and chromium 
during April, May, and June 2011. 

Open bedrock interval boreholes with packers installed (MW-58BR and MW-64BR) were 
sampled in April 2011 for Cr(VI), chromium, arsenic, and a larger suite of analytes 
according to their approved implementation plans (CH2M HILL, 2010a,c). After the 
April 2011 sampling, DTSC directed that monthly sampling of these wells be continued. 
Monitoring continues at these wells as part of the East Ravine Investigation as of June 2011. 
Results will be reported under separate cover in late 2011. 

2.1.2 Quarterly 
Following the July 23, 2010 sampling schedule approval (DTSC, 2010a), the second quarter 
2011 GMP quarterly groundwater monitoring event was conducted between April 28 
through May 6, 2011 and consisted of collecting samples from 70 groundwater monitoring 
wells. 

These wells were sampled for Cr(VI), chromium, field oxidation-reduction potential, 
laboratory specific conductance, and field pH. 

In addition, the following monitoring activities were conducted at selected GMP wells 
during the second quarter 2011 sampling event: 

 Two wells (MW-12 and MW-22) screened in alluvial sediments were sampled for 
California Code of Regulations Title 22 metals analyses, which includes arsenic. 

 Two wells (MW-16 and MW-17) were sampled for background metals, as recommended 
in the background study report (CH2M HILL, 2008). 

 Thirty-four GMP wells screened in fluvial sediments were sampled for arsenic, as 
directed by DTSC in its Corrective Measures Study review comment No. 186 (DTSC, 
2009b). 

 Arsenic was analyzed in groundwater samples from eight bedrock monitoring wells. 

 Samples were also collected from a subset of wells for contaminants of potential concern 
(COPCs), including molybdenum, nitrate, and selenium and potential in situ byproducts 
(manganese and arsenic). In an email dated March 3, 2010, DTSC directed monitoring of 
these COPCs and potential in situ byproducts, as well as fluoride. 
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2.2 Surface Water Monitoring Program 
Quarterly surface water sampling was conducted on June 7 through 8, 2011 from the 
complete RMP monitoring network. Samples were analyzed for Cr(VI), chromium, specific 
conductance, and pH. Samples were also analyzed for COPCs (molybdenum, nitrate, and 
selenium) and potential in situ byproducts (manganese, iron, and arsenic) and geochemical 
indicator parameters to develop baseline concentrations for remedy performance. 

2.3 Performance Monitoring Program 
PMP pressure transducers, which monitor the Alluvial Aquifer, are downloaded in the first 
week of every month (April, May, and June). The transducers in the key monitoring wells 
(MW-27-085, MW-31-135, MW-33-150, MW-34-100, and MW-45-095a; see Figure 1-4) are 
downloaded weekly. 
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3.0 Results for Site-Wide Groundwater 
Monitoring and Surface Water Sampling 

3.1 Groundwater Results for Cr(VI) and Chromium 
Table 3-1 presents the results for Cr(VI), chromium, field oxidation-reduction potential, 
laboratory specific conductance, and field pH in groundwater samples collected from 
April 2011 through June 2011. During Second Quarter 2011, the maximum detected Cr(VI) 
concentration was 12,100 µg/L at well MW-20-130. The laboratory reports for results from 
April through June 2011 are presented in Appendix A. 

Figures 3-1a through 3-1c present the Cr(VI) results for wells monitoring the shallow (upper 
depth interval), mid-depth (middle depth interval), and deep (lower depth interval) wells of 
the Alluvial Aquifer and bedrock, respectively, from Second Quarter 2011. Figures 3-1a 
through 3-1c also show the approximate outlines of Cr(VI) concentration contours greater 
than 32 µg/L for the Alluvial Aquifer and bedrock based on results from the more 
comprehensive groundwater sampling event conducted in December 2010 and the Second 
Quarter 2011 sampling event. The value of 32 µg/L is based on the calculated natural 
background upper tolerance limit for Cr (VI) in groundwater from the background study 
(CH2M HILL, 2009a). 

The areas where Cr(VI) concentrations are greater than 32 µg/L in the shallow, mid-depth, 
and deep intervals of the Alluvial Aquifer and East Ravine bedrock wells are generally 
similar to the previous quarterly monitoring events (CH2M HILL, 2009c-e, 2010d-e, 2011a). 

3.2 Other Groundwater Monitoring Results 

3.2.1 COPCs and In situ Byproducts 
Table 3-2 presents the COPC sampling results for groundwater monitoring wells in the 
second quarter sampling. During Second Quarter 2011, the maximum detected 
molybdenum concentration was 170 µg/L at well MW-46-175. The maximum nitrate result 
was collected from TW-01 at 24.0 mg/L. The maximum selenium result was collected from 
MW-60-125 at 34.0 µg/L. The maximum detected manganese result was collected from MW-
22 at 2300 µg/L. Fluoride was only collected from MW-10 with a result of 7.7 mg/L. Arsenic 
results are discussed in Section 3.2.3. 

3.2.2 Title 22 Metals 
Table 3-3 presents the Title 22 metals results for the GMP monitoring well MW-12 and 
MW-22 sampled during Second Quarter 2011. In addition to chromium, the trace metals 
detected in MW-12 during the second quarter 2011 groundwater sampling event were 
arsenic, barium, molybdenum, selenium, and vanadium. The trace metals detected at 
MW-22 during the second quarter 2011 groundwater sampling event were arsenic, barium, 
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and molybdenum. The dissolved concentrations of the trace metals detected during the 
second quarter 2011 event—other than chromium and arsenic—are below the respective 
federal and California maximum contaminant level drinking water standards. 

3.2.3 Arsenic Sampling in Monitoring Wells 
Thirty-four Alluvial Aquifer wells were sampled for arsenic in the second quarter 2011 
event. These results are presented in Table B-1 in Appendix B. Seven of the monitoring well 
samples had arsenic concentrations greater than the California maximum contaminant level 
of 10 µg/L (MW-12, MW-22, MW-32-35, MW-33-40, MW-36-90, MW-42-55, and MW-43-25). 
The maximum concentration was detected in MW-12 at 49.0 µg/L. The arsenic 
concentrations are within the previously observed ranges for each well. 

Eight bedrock wells were sampled for arsenic in the second quarter 2011 event. These 
results are presented in Table B-1 in Appendix B. Two of the bedrock monitoring well 
samples had arsenic concentrations greater that the California maximum contaminant level 
of 10 µg/L (MW-57-185 at 12.0 µg/L and MW-62-110 at 14.0 µg/L). 

3.2.4 Sample Results for Packer Wells 
In January 2011, at the direction of DTSC, the packer system installed into the open borehole 
MW-58BR was moved to 160 ft bgs, dividing the open borehole into upper and lower 
intervals designated as MW-58BR-UPR-160 and MW-58BR-LWR-160, respectively. In 
January 2011, a packer system was also installed into the open borehole MW-64BR at about 
150 ft bgs, dividing the open borehole into upper and lower intervals designated as 
MW-64BR-UPR-150 and MW-64BR-LWR-150. 

The packer-equipped boreholes MW-58BR and MW-64BR were sampled for arsenic during 
April 2011. These results are presented in Tables B-1 and B-2 in Appendix B. No results 
exceeded the California maximum contaminant level of 10 µg/L. Results for additional 
analytes in Second Quarter 2011 are presented in Table B-2 in Appendix B. 

3.2.5 Background Study Metals 
Table B-3 in Appendix B presents the background metals sampling results for Second 
Quarter 2011 sampling from monitoring wells MW-16 and MW-17, as recommended in the 
background study report (CH2M HILL, 2008a). 

In addition to chromium, the background metals detected in MW-16 during the second 
quarter 2011 groundwater sampling event were arsenic, barium, boron, calcium, iron, 
magnesium, molybdenum, selenium, and vanadium. The dissolved concentrations of the 
trace metals detected during the second quarter 2011 event—other than arsenic—are below 
the respective federal and California maximum contaminant level drinking water standards. 

In addition to chromium, the background metals detected in MW-17 during the second 
quarter 2011 groundwater sampling event were arsenic, barium, boron, calcium, 
magnesium, molybdenum, selenium, vanadium and zinc. The dissolved concentrations of 
the trace metals detected during the second quarter 2011 event are below the respective 
federal and California maximum contaminant level drinking water standards. 



3.0 RESULTS FOR SITE-WIDE GROUNDWATER MONITORING AND SURFACE WATER SAMPLING 

BAO\112270004   
  3-3 

3.3 Surface Water Results for Cr(VI) and Chromium 
Table 3-4 presents results of Cr(VI), chromium, specific conductance, and lab pH from the 
surface water sampling event conducted in June 2011. Cr(VI) was not detected above the 
reporting limit at any in-channel, shoreline, or other surface water monitoring locations 
during Second Quarter 2011. Chromium was not detected above the reporting limit at any 
in-channel, shoreline, or other surface water monitoring locations during Second Quarter 
2011, with the exception of R-63 which showed a total chromium concentration of 1.2 µg/L.   
Note that a sample from R-63 collected at the same time as the total chromium sample was 
non-detect for hexavalent chromium, at a reporting limit of 0.2 µg/L. Table 3-5 presents the 
COPCs (molybdenum, nitrate, and selenium) and, potential in situ byproducts (manganese, 
iron, and arsenic), and other geochemical indicator parameters. 
 

3.4 Data Validation and Completeness 
Laboratory analytical data from the second quarter 2011 GMP sampling event were 
reviewed by project chemists to assess data quality and to identify deviations from 
analytical requirements. In addition to the typical metals, anions, total organic carbon, etc. 
that are typically analyzed for in the Topock monitoring wells, volatile organic compounds 
analysis by method SW8260B was also requested at MW-58BR and MW-64BR subsequent to 
removal of the FLUTe liners.  

The following bullets summarize the notable analytical qualifications in the data reported 
this quarter: 

 MW-53D had a hexavalent chromium [Cr(VI)] detection of 6.6 µg/L (E218.6), 
however the dissolved chromium [Cr(T)] was non-detect at 1 µg/L (SW6020A).  The 
fact that Cr(T) was non-detect suggests an issue with the Cr(VI) analysis, since it is 
theoretically impossible to have Cr(VI) greater than Cr(T).  

A negative ORP (around -150 mV) and the presence of dissolved Mn and Fe (from 
4Q 2010 and/or 2Q 2011 samples) are not consistent with the presence of Cr(VI) at 
this well. Also, specific conductance at this well ranges from 25,000 to 32,000 uS/cm; 
indicating high dissolved solid concentrations. The Cr(VI) methods using 
chromatography (i.e. E218.6, SW7199) are sensitive to interference from chloride or 
sulfate anions at high concentrations.    

The MW-53D sample was re-analyzed by the lab for both Cr(T) and Cr(VI). Three 
Cr(T) results were non-detect (including a SW6020A analysis of the Cr(VI) 
container); but both Cr(VI) results were 6.6 µg/L, after repeating the analyses at 25x 
dilution. Even at a 25X dilution, interference was evident in the chromatogram. A 
notation that dilution was necessary to overcome analytical interference is seen in 
historical non-detect results at this well with Cr(VI) reporting limits ranging from 1 
to 5.2 µg/L (at 5 – 25x dilution). The Cr(VI) detect result was qualified and flagged 
“J”. 

 Eight of the method SW8260B VOCs (2-butanone, 1,2,4-trimethylbenzene, 2,2-
dichloropropane, acetone, acrolein, acrylonitrile, styrene, and toluene) had matrix 
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spike recoveries that were outside the control limits, and the associated samples 
were qualified and flagged “J” (detect results) and “UJ” (non-detect results). Three 
Continuing Calibration Verification samples were outside the control limits for 
2,2-dichloropropane (SW8260B); three non-detect sample results were qualified and 
flagged “UJ.” 

 Five sample results for chromium, arsenic, and manganese (E200.8) had internal 
standards outside the control limits and were qualified and flagged “J” (detect 
results) and “UJ” (non-detect results). 

 Three field duplicate pairs had relative percent differences greater than the upper 
control limit for chromium, molybdenum, and manganese (SW6020A); the detect 
results were qualified and flagged “J.” 

 MW-53D also exhibited a matrix issue for arsenic (SW6020A) where a 25x dilution 
was required to achieve satisfactory internal standard recovery (Note: the arsenic 
analysis was performed by a different laboratory then the chromium analysis).The 
sample result was qualified and flagged “J.” 

 One laboratory control sample’s recovery for arsenic (SW6020A) was greater than 
the upper control limit, and the 11 associated detect sample results were qualified 
and flagged “J.” 

 Based on the March 2007 United States Environmental Protection Agency ruling, pH 
has a 15-minute holding time. As a result, pH (SM4500-HB) samples analyzed in a 
certified lab require qualification. Therefore, all of the pH results for the River 
Monitoring Program samples were qualified as estimated and flagged “J.” 

No other significant analytical deficiencies were identified in the second quarter 2011 GMP 
data. Additional details are provided in the data validation reports, which are kept in the 
project file and are available upon request. 
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4.0 IM Performance Monitoring Program 
Evaluation 

4.1 Water Quality Results for PMP Floodplain Wells 
Table C-1 in Appendix C presents the results of the general chemistry and stable isotope 
analyses for 15 PMP monitoring wells and two river stations during sampling events from 
March 2005 through June 2011. In July 2008, DTSC approved modifications to the PMP IM 
chemical performance monitoring program (DTSC, 2008b). With those modifications, there 
are now 10 monitoring wells and one river station sampled for IM chemical performance 
monitoring. Figure 1-4 shows the locations of the monitoring wells sampled for the 
performance monitoring parameters. Water samples from the selected performance 
monitoring locations are analyzed for general chemistry parameters, including total 
dissolved solids (TDS), chloride, sulfate, nitrate, bromide, calcium, potassium, magnesium, 
sodium, boron, alkalinity, deuterium, and oxygen-18 to monitor the effects of IM pumping 
on groundwater chemistry. 

4.2 Cr(VI) Distribution and Trends in PMP Wells 
The April through June 2011 distribution of Cr(VI) in the upper (shallow wells), middle 
(mid-depth wells), and lower (deep wells) intervals of the Alluvial Aquifer is shown in plan 
view and cross-section on Figure 4-11. Figure 4-2 presents the April through June 2011 
Cr(VI) results for cross-section B, oriented parallel to the Colorado River. The location of 
cross-section B is shown on Figure 1-4. The Cr(VI) concentration contours shown for the 
Alluvial Aquifer on these figures are based on results from the more comprehensive 
groundwater sampling conducted in December 2010 and the second quarter 2011 sampling 
event. 

Figure 4-3 presents Cr(VI) concentration trend graphs for selected deep monitoring wells in 
the floodplain area through June 2011. Sampling results are plotted for wells MW-34-100, 
MW-36-90, MW-36-100, MW-44-115, MW-44-125, and MW-46-175. The locations of the deep 
wells selected for performance evaluation are shown on Figure 1-4. Appendix C includes 
Cr(VI) concentration trend graphs for selected monitoring well clusters through June 2011. 

Wells showing marked decreases in concentration are generally in the floodplain area where 
IM pumping is removing chromium in groundwater. Wells with historic detections near or 
at reporting limits remained at these levels during the second quarter 2011 period. A review 
of Figure 4-3 and Appendix C indicates that Cr(VI) concentrations have remained steady or 

                                                      
1 In Figures 4-1 and 4-2, the Cr(VI) concentrations are color-coded based on the groundwater background Cr(VI) 
concentration, which is 32 µg/L (CH2M HILL, 2009a). The 20 µg/L and 50 µg/L Cr(VI) concentration contours presented in 
Figures 4-1 and 4-2 are shown in accordance with DTSC’s 2005 IM directive and are not based on the background Cr(VI) 
concentration for groundwater. 
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have decreased in many wells since IM and PE-1 pumping began in 2004 and 2005, 
respectively. 

Key trends for PMP groundwater monitoring wells sampled during the Second Quarter 
2011 include: 

 Concentrations at the MW-20 cluster (located near the TW-3D pumping well) indicate 
steady concentrations at MW-20-070 (since 2007), decreasing concentrations at 
MW-20-100 (since May 2007), and variable concentrations at MW-20-130, as shown in 
Figure C-3 in Appendix C. 

 Mid-depth and deep MW-33 cluster Cr(VI) concentrations have shown stable to slightly 
increasing trends since 2005, while shallow well MW-33-40 has remained below or near 
the reporting limit since 2004 as presented in Figure C-5 in Appendix C. 

 Concentrations at MW-34-100 have been variable, but generally declining, since June 
2006. The sample result for April 2011 (16.1 µg/L) was the lowest concentration reported 
at this well to date, as shown on Figure 4-3. Superimposed on this primary overall 
downward trend in Cr(VI) concentration, MW-34-100 also shows a secondary seasonal 
effect in concentration related to high (spring/summer) and low (winter) Colorado 
River levels.  The transitions between high and low river stages are believed to result in 
relatively small changes in the direction of the flow paths around MW-34-100 (both 
horizontally and/or vertically).  Such changes in flowpaths could result in seasonal 
variations in the concentrations observed in MW34-100 as groundwater is pulled from 
areas of higher concentrations and/or lower ORP. The secondary trend of seasonal 
fluctuation in Cr(VI) is also seen in other monitoring wells near MW-34-100: 
superimposed on the overall deceasing trends at MW-44-125 and MW-44-115, and on a 
stable Cr(VI) trend at MW-46-175.  River levels are discussed in Section 4.6.   

 Concentrations in well MW-50-095 have declined since June 2007, and the lowest 
concentration reported to date was reported in December 2010, as shown in Figure C-12 
in Appendix C. 

4.3 PMP Contingency Plan Cr(VI) Monitoring 
The Topock Interim Measures Contingency Plan (IMCP) was developed to detect and 
control any possible migration of the Cr(VI) plume toward the Colorado River. Currently, 
the IMCP consists of 24 wells (CH2M HILL, 2005, 2006; PG&E, 2007, 2008). Appendix C 
includes Cr(VI) concentration trend graphs for the IMCP wells. The IMCP well Cr(VI) 
results in Second Quarter 2011 were all below their assigned trigger levels. 

4.4 Extraction Systems Operations 
Pumping data for the IM-3 groundwater extraction system for the second quarter reporting 
period of April 1, 2011 through June 30, 2011 are presented in Table 4-1. From April 1, 2011 
through June 30, 2011, the volume of groundwater extracted and treated by the IM-3 system 
was 16,334,980 gallons. This resulted in removal of an estimated 116.6 pounds (52.9 
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kilograms) of chromium from the aquifer during the period from April 1, 2011 through June 
30, 2011. 

During Second Quarter 2011, extraction wells TW-3D and PE-1 operated at a combined 
pumping rate of 124.6 gallons per minute (gpm), including periods of planned and 
unplanned downtime. The average monthly pumping rates were 116.0 gpm (April 2011), 
133.3 gpm (May 2011), and 124.4 (June 2011) during the reporting period. Extraction wells 
TW-2S and TW-2D were not operated during Second Quarter 2011. The operational run-
time percentage for the IM extraction system was 92.8 percent during this reporting period. 
The operations log for the extraction system during Second Quarter 2011, including planned 
and unplanned downtime, is included in Appendix D. 

The concentrate (i.e., saline water) from the reverse osmosis system was shipped offsite as a 
RCRA non-hazardous waste and was transported to Liquid Environmental Solutions in 
Phoenix, Arizona for treatment and disposal. Six containers of solids from the IM-3 facility 
were disposed of at the Kettleman Hills Chemical Waste Management facility during 
Second Quarter 2011. Daily IM-3 inspections included general facility inspections, flow 
measurements, and site security monitoring. Daily logs with documentation of inspections 
are maintained onsite. 

During the second quarter 2011 reporting period, Cr(VI) concentrations in TW-3D have 
remained stable, ranging from a maximum value of 1,130 g/L in April 2011 to a minimum 
value of 1,030 g/L in June 2011, as shown in Table 4-2. TDS concentrations in TW-3D for 
this period have remained relatively stable, averaging about 5,100 milligrams per liter, as 
shown in Table 4-2. 

The Cr(VI) concentrations in the extracted groundwater at well PE-1, located on the 
floodplain, have ranged from to 9.5 to 10.5 µg/L during the reporting period, as shown in 
Table 4-2. TDS concentrations in PE-1 for this period have also remained stable, averaging 
about 3,100 milligrams per liter. 

4.5 Hydraulic Gradient and River Levels during Quarterly 
Period 

During the reporting period, water levels were recorded at intervals of 30 minutes with 
pressure transducers in 53 wells in the Alluvial Aquifer and two river monitoring stations 
(I-3 and RRB). The data are typically continuous, with only short interruptions for sampling 
or maintenance. The locations of the wells monitored are shown in Figure 1-4. 

Daily average groundwater and river elevations calculated from the pressure transducer 
data for the second quarter 2011 reporting period are summarized in Table E-1 in 
Appendix E. Groundwater elevations (or hydraulic heads) are adjusted for temperature and 
salinity differences between wells (i.e., adjusted to a common freshwater equivalent), as 
described in the Performance Monitoring Plan. Groundwater elevation hydrographs for the 
PMP wells during the second quarter 2011 reporting period are included in Appendix E. 
The elevation of the Colorado River measured at the I-3 gauge station (location shown in 
Figure 1-4) is also shown on the hydrographs in Appendix E. 
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Average Second Quarter 2011 groundwater elevations for the shallow, mid-depth, and deep 
wells are presented and contoured in plan view in Figures 4-4a through 4-4c. Average 
groundwater elevations for wells on floodplain cross-section A are presented and contoured 
in Figure 4-5. Several monitoring wells are significantly deeper than other wells in the lower 
depth interval. Due to vertical gradients present at the Topock site, water levels in deeper 
wells tend to be higher than water levels in shallower wells. Consequently, some of the 
wells with screen intervals significantly deeper than most of the lower-interval wells exhibit 
water levels that are not contoured in the plan view in Figure 4-4c. 

For the second quarter 2011 reporting period, a full set of transducer data was recorded in 
wells located on the Arizona side of the Colorado River. The quarterly average groundwater 
elevations for wells MW-55-120, MW-54-85, MW-54-140, and MW-54-195 are presented on 
Figure 4-4c and are used for contouring, where appropriate. With the exception of well 
MW-55-45, all of the wells in the MW-54 and MW-55 clusters are screened in the deep 
interval of the Alluvial Aquifer. Well MW-55-45 is screened over the boundary between the 
shallow and middle intervals. 

Deep zone water levels shown in Figure 4-4c indicate that potentiometric levels in 
monitoring wells in Arizona are higher than those in wells across the river on the California 
floodplain. This means that the hydraulic gradient on the Arizona side of the river is 
directed to the west and, as a result, groundwater flow would also be towards the west in 
that area. This is consistent with the site conceptual model and with the current numerical 
groundwater flow model (CH2M HILL, 2009a, 2009f). 

Hydraulic gradients were measured during the second quarter 2011 reporting period for 
well pairs selected for performance monitoring of the two pumping centers (TW-3D and 
PE-1). The following well pairs were approved by DTSC on October 12, 2007 (DTSC, 2007a) 
to define the gradients induced while pumping from two locations: 

 MW-31-135 and MW-33-150 (northern gradient pair) 
 MW-45-95 and MW-34-100 (central gradient pair) 
 MW-45-95 and MW-27-85 (southern gradient pair) 

Table 4-3 presents the average monthly hydraulic gradients that were measured between 
the gradient well pairs in Second Quarter 2011. Figure 4-6 presents graphs of the hydraulic 
gradients, monthly average pumping rates, and river levels for the quarterly period. Strong 
landward gradients were measured each month. The overall average gradients for all well 
pairs ranged from 0.0042 to 0.0052 feet per foot (ft/ft). This is 4.2 to 5.2 times greater than 
the required gradient of 0.001 ft/ft. The gradient for the northern well pair ranged from 2.0 
to 2.2 times the target gradient of 0.001 ft/ft. For the central well pair, the average landward 
gradient ranged from 7.7 to 10.1 times the target gradient. The southern well pair gradients 
averaged 2.9 to 3.5 times the target gradient for the second quarter 2011 reporting period. 

4.6 Projected River Levels during Next Quarter 
Colorado River stage near the Topock Compressor Station is measured at the I-3 location 
and is directly influenced by releases from Davis Dam and, to a lesser degree, from Lake 
Havasu elevations, both of which are controlled by the United States Bureau of Reclamation 
(BOR). Total releases from Davis Dam follow a predictable annual cycle, with largest 



4.0 IM PERFORMANCE MONITORING PROGRAM EVALUATION 

BAO\112270004   
  4-5 

monthly releases typically in spring and early summer and smallest monthly releases in late 
fall/winter (November and December). Superimposed on this annual cycle is a diurnal 
cycle determined primarily by daily fluctuations in electric power demand. Releases within 
a given 24-hour period often fluctuate over a wider range of flows than that of monthly 
average flows over an entire year. 

Figure 4-7 shows river stage measured at I-3 superimposed on the projected I-3 river levels. 
Projected river levels for future months are based on the BOR projections of Davis Dam 
discharge and Lake Havasu levels from the month preceding. For example, the projected 
river level for July 2011 is based on the June 2011 BOR data of Davis Dam release and Lake 
Havasu level not the actual release and level values. The variability between measured and 
projected river levels is due to the difference between measured and actual Davis Dam 
release and Lake Havasu levels. The more recent data plotted in Figure 4-7 are summarized 
in Table 4-4. The future projections shown in Figure 4-7 are based on BOR long-range 
projections of Davis Dam releases and Lake Havasu levels from June 2011. There is more 
uncertainty in these projections at longer times in the future since water demand is based on 
various elements including climatic factors. 

Current BOR projections, presented in Table 4-4, show that the average projected Davis 
Dam release for July 2011 (15,500 cubic feet per second) will be less than the actual release in 
June 2011 (16,024 cubic feet per second). Based on July 2011 BOR predictions, it is 
anticipated that the Colorado River level at the I-3 gage location in July 2011 will be 
approximately 0.45 foot lower compared to the actual levels in June 2011. Current 
projections show that the water levels will decrease during the next quarterly reporting 
period (July through October 2011), as shown in Figure 4-7. 

4.7 Quarterly PMP Evaluation Summary 
The groundwater elevation and hydraulic gradient data from April 2011 through June 2011 
performance monitoring indicate that the minimum landward gradient target of 0.001 ft/ft 
was exceeded each month during the quarterly reporting period. The overall average 
landward gradients during the second quarter 2011 were 4.2 to 5.2 times the required 
minimum magnitude. The current gradient well pairs are adequate to define the capture of 
the hexavalent chromium plume while pumping from extraction wells TW-3D and PE-1. 
Based on the hydraulic and monitoring data and evaluation presented in this report, the IM 
performance standard has been met for the second quarter 2011 reporting period. 

A total of 16,334,980 gallons of groundwater was extracted between April and June 2011 by 
the IM-3 treatment facility. The average pumping rate for the IM extraction system during 
Second Quarter 2011, including system downtime, was 124.6 gpm. An estimated 116.6 
pounds (52.9 kilograms) of chromium were removed and treated during Second Quarter 
2011. 

A review of the groundwater gradient maps for Second Quarter 2011 (Figures 4-4a to 4-4c) 
shows that floodplain PMP monitoring wells where Cr(VI) was detected at greater than 
20 g/L are within the IM capture zone of the pumping well(s) during the reporting period. 
That is, the inferred groundwater flow lines from floodplain PMP wells with Cr(VI) greater 
than 20 g/L are oriented towards the TW-3D and PE-1 extraction wells. 
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The wells that are monitored in the IM pumping area (e.g., MW-36-100, MW-39-70, 
MW-39-80, and MW-39-100) generally continue to show overall declining Cr(VI) 
concentrations relative to prior monitoring results, as shown in Figure 4-3 and Appendix C. 
Presentation and evaluation of the Cr(VI) trends observed in the performance monitoring 
area during the second quarter 2011 reporting period are discussed in Section 4.2. 
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5.0 Upcoming Operation and Monitoring 
Events 

Reporting of the IM extraction and monitoring activities will continue as described in the 
PMP and under direction from DTSC. All monitoring results, operations, and performance 
monitoring data will be reported in the third quarter 2011 monitoring report, which will be 
submitted by November 30, 2011. 

5.1 Groundwater Monitoring Program 

5.1.1 Quarterly Monitoring 
As described in the July 23, 2010 DTSC sampling schedule approval (DTSC, 2010a), the third 
quarter monitoring event will occur September 26 through October 7, 2011. This sampling 
event will include approximately 30 GMP wells. 

5.1.2 Monthly Monitoring 
Monthly sampling of the two active extraction wells (TW-3D and PE-1) will continue to be 
performed during the first two weeks of each month. 

5.2 Surface Water Monitoring Program 
The third quarter 2011 surface water monitoring event will be conducted at locations in the 
RMP monitoring network and is scheduled to occur on October 11 and 12, 2011. Results will 
be reported in the third quarter 2011 quarterly monitoring report. 

5.3 Performance Monitoring Program 

5.3.1 Extraction 
Per DTSC direction, PG&E will continue to operate wells TW-3D and PE-1 at a target 
combined pumping rate of 135 gpm during Third Quarter 2011, except for periods when 
planned and unplanned downtime occurs. Extracted groundwater treated at the IM-3 
facility will be discharged into the IM-3 injection wells in accordance with Waste Discharge 
Requirements Order No. R7-2006-0060. Saline water and solids generated as byproducts of 
the treatment process will continue to be transported for offsite disposal. 

PG&E will balance the pumping rates between wells TW-3D and PE-1 to maintain the target 
pumping rate and to maintain the DTSC-specified hydraulic gradients across the Alluvial 
Aquifer. Well TW-2D will serve as a backup to extraction wells TW-3D and PE-1. 
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5.3.2 Transducer Download 
Downloads of the transducers in the key gradient control wells (MW-27-085, MW-31-135, 
MW-33-135, MW-34-100, and MW-45-095) will continue to be conducted weekly during the 
third quarter 2011 reporting period. Downloads of the remainder of the transducers will 
occur during the first week of each month during the third quarter 2011 reporting period. 
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FIGURE E-1K
MW-36 CLUSTER HYDROGRAPHS
SECOND QUARTER 2011 INTERIM MEASURES PERFORMANCE MONITORING 
AND SITE-WIDE GROUNDWATER AND SURFACE WATER MONITORING REPORT
PG&E TOPOCK COMPRESSOR STATION, NEEDLES, CALIFORNIA
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Data subject to review.

FIGURE E-1L
MW-39 CLUSTER HYDROGRAPHS
SECOND QUARTER 2011 INTERIM MEASURES PERFORMANCE MONITORING 
AND SITE-WIDE GROUNDWATER AND SURFACE WATER MONITORING REPORT
PG&E TOPOCK COMPRESSOR STATION, NEEDLES, CALIFORNIA
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Data subject to review.

FIGURE E-1M
MW-42 CLUSTER HYDROGRAPHS
SECOND QUARTER 2011 INTERIM MEASURES PERFORMANCE MONITORING 
AND SITE-WIDE GROUNDWATER AND SURFACE WATER MONITORING REPORT
PG&E TOPOCK COMPRESSOR STATION, NEEDLES, CALIFORNIA
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Data subject to review.

FIGURE E-1N
MW-43 CLUSTER HYDROGRAPHS
SECOND QUARTER 2011 INTERIM MEASURES PERFORMANCE MONITORING 
AND SITE-WIDE GROUNDWATER AND SURFACE WATER MONITORING REPORT
PG&E TOPOCK COMPRESSOR STATION, NEEDLES, CALIFORNIA
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FIGURE E-1O
MW-44 CLUSTER HYDROGRAPHS
SECOND QUARTER 2011 INTERIM MEASURES PERFORMANCE MONITORING 
AND SITE-WIDE GROUNDWATER AND SURFACE WATER MONITORING REPORT
PG&E TOPOCK COMPRESSOR STATION, NEEDLES, CALIFORNIA
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Notes: 
Data subject to review.

FIGURE E-1P
MW-45-95a HYDROGRAPH
SECOND QUARTER 2011 INTERIM MEASURES PERFORMANCE MONITORING 
AND SITE-WIDE GROUNDWATER AND SURFACE WATER MONITORING REPORT
PG&E TOPOCK COMPRESSOR STATION, NEEDLES, CALIFORNIA
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Notes: 
Data subject to review.

FIGURE E-1Q
MW-46 HYDROGRAPH
SECOND QUARTER 2011 INTERIM MEASURES PERFORMANCE MONITORING 
AND SITE-WIDE GROUNDWATER AND SURFACE WATER MONITORING REPORT
PG&E TOPOCK COMPRESSOR STATION, NEEDLES, CALIFORNIA
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FIGURE E-1V
INSITU PILOT STUDY WELL HYDROGRAPHS
SECOND QUARTER 2011 INTERIM MEASURES PERFORMANCE MONITORING 
AND SITE-WIDE GROUNDWATER AND SURFACE WATER MONITORING REPORT
PG&E TOPOCK COMPRESSOR STATION, NEEDLES, CALIFORNIA
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