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

 Site‐wide Groundwater Monitoring Program (GMP) 

 Site‐wide Surface Water Monitoring Program (RMP) 

 Interim Measures No. 3 (IM‐3) Performance Monitoring Program (PMP) 

This report presents the monitoring data from PG&E’s GMP, RMP, and PMP collected from November 1, 
2014, through December 31, 2014 (hereafter referred to as Fourth Quarter 2014). In addition, this report 
serves as an annual report and provides a summary of groundwater and surface water monitoring results for 
samples collected from January 1, 2014 through December 31, 2014 (hereafter referred to as the annual 
reporting period) under the Topock GMP and RMP. The data collected as part of the GMP and RMP are 
presented in Section 3.0. The data collected for the current quarter (November through December) as part 
of the PMP are presented in Section 4.0. An evaluation of data collected under the PMP for the annual 
reporting period are presented in Section 5.0. Further. Section 6.0 provides upcoming monitoring events. 
Section 7.0 of this report provides recommended changes to future monitoring activities for the GMP and 
PMP. Section 8.0 presents a list of references used while preparing this report.  

This combined GMP (including RMP) and PMP 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). Table 1‐1 presents the current sampling and reporting schedule 
(tables are located at the end of this report). 

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 [USEPA] ID No. CAT080011729). 

Groundwater monitoring data collected between July 1997 and October 2007 are presented and 
summarized in the Revised Final RCRA Facility Investigation/Remedial Investigation Report, Volume 2–
Hydrogeologic 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 Electric Company, Topock Compressor Station, Needles, California, dated June 29, 2009 
(CH2M HILL, 2009b). 

In compliance with the requirements for Groundwater and Surface Water Monitoring Program directive of 
April 2005 (DTSC, 2005a), this document presents the Fourth Quarter 2014 and annual GMP and RMP report 
for the IM monitoring activities from November 1, 2014 through December 31, 2014. 
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1.1.1 Groundwater Monitoring Program and Surface Water Monitoring 
Program Networks 

Figure 1‐2 shows the current locations and sampling frequencies of the monitoring wells in the GMP. 
Table A‐1 in Appendix A summarizes the well construction and sampling methods for wells in the GMP and 
other monitoring wells at the site. The complete GMP includes over 100 wells that monitor groundwater in 
the Alluvial Aquifer and the bedrock and consist of the following: 

 One hundred twenty‐nine monitoring wells in California (including two normally dry wells) 

 Eight monitoring wells in Arizona 

 Two water supply wells 

 Two active IM‐3 extraction wells 

 Five test wells 

Sampling frequencies for the GMP wells were updated beginning in Third Quarter 2014, following the DTSC 
direction given June 27, 2014 (DTSC, 2014). Figure 1‐2 shows the sampling frequencies, with the sampling 
purge method indicated by the font of the well identification labels. These changes include sampling all 
three Arizona monitoring well locations semiannually, at DTSC’s direction; previously one location was 
sampled annually since 2010. Sampling frequencies for the Arizona monitoring wells were previously 
updated following the April 23, 2010 approval from the Arizona Department of Environmental Quality 
(Arizona Department of Environmental Quality, 2010) and the April 28, 2010 directive from DTSC (DTSC, 
2010b). Modifications to GMP analytical plans are included in this report; DTSC requested an updated 
sampling plan for non‐chromium water quality analyses with the June 27, 2014 response to sampling 
program modifications. 

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

 Ten river channel surface water monitoring locations 

 Four shoreline surface water monitoring locations 

 Two other surface water monitoring locations 

1.1.2 Changes to the Groundwater Monitoring Sampling Method in 2014 
On June 27, 2014, the DTSC approved PG&E’s request to switch from the traditionally used three‐volume 
purge sampling method at Topock to using a micropurge (or minimal drawdown) sampling method (DTSC, 
2014). Approval was limited to wells screened in alluvial/fluvial sediments with saturated screen lengths of 
20 feet or less. Sample collection using the micropurge method at wells meeting the above criteria was 
initiated during the Third Quarter 2014 sampling event and continued through the annual sampling event in 
Fourth Quarter 2014. As presented in this report, the sample results from the new micropurge sampling 
method are generally comparable to the previously used three‐volume purge sampling method with a few 
exceptions, as expected. Because there are only one or two sample results available using the micropurge 
method for comparison to the previous three‐volume sampling method, a detailed comparison of the two 
methods cannot be completed at this time. Additional samples will be needed to assess whether there are 
significant differences in sample results using the new micropurge method compared to the previous three‐
volume purge method. 

1.1.3 Additional Baseline Data Collection in Support of Future Groundwater 
Remedy 

Additional samples, not requested by DTSC, were again collected from select surface and groundwater 
sample locations as part of the baseline sampling in support of the groundwater remedy. Samples were 
analyzed for the following analytes: chloride, sulfate, bromide, calcium, magnesium, potassium, sodium, 
boron, alkalinity, total dissolved solids (TDS), and stable isotopes oxygen 18 (δ18O) and deuterium (δ2H). 



1.0 INTRODUCTION 

EN0310151059BAO 1-3 

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 Fourth Quarter 2014 PMP evaluation for the IM monitoring activities from 
November 1, 2014 through December 31, 2014. 

The Topock project IM consists of groundwater extraction for hydraulic control of the chromium 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. 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. 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 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, 2005c). A draft Performance Monitoring Plan for Interim Measures in the 
Floodplain Area, Pacific Gas and Electric Company, Topock Compressor Station, Needles, California 
(CH2M HILL, 2005a) was submitted to DTSC on April 15, 2005 (herein referred to as the PMP). 

The February 2005 DTSC directive also defined the monitoring and reporting requirements for the IM (DTSC, 
2005b). 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); July 23, 2010, and June 27, 2014 
(DTSC, 2007a, 2008a‐b, 2010a, 2014). 

1.2.1 Performance Monitoring Program 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 during this 
reporting period 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) 

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. 

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

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 floodplain aquifer is considered to be hydraulically undivided. The subdivision of the aquifer 
into three depth intervals is an appropriate construct for presenting and evaluating groundwater quality 



1.0 INTRODUCTION 

1-4 EN0310151059BAO 

data in the floodplain. The three‐interval concept is also 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 Fourth Quarter 2014 Monitoring Activities 
This section provides a summary of the monitoring and sampling activities completed during Fourth Quarter 
2014. 

2.1 Groundwater Monitoring Program 
2.1.1 Monthly 
Groundwater was sampled from the active IM extraction wells (PE‐1 and TW‐3D) in November and 
December 2014 and was analyzed for Cr(VI), chromium, TDS, and pH.  

2.1.2 Quarterly/Annually 
The Fourth Quarter 2014 GMP groundwater monitoring event was primarily conducted between 
November 3, 2014 and December 23, 2014, with two wells (TW‐2S and PGE‐8) sampled in January 2015 due 
to field logistical issues, and consisted of sampling: 

 One hundred thirty‐nine groundwater monitoring wells 

 Two active IM extraction wells 

Samples from these wells were submitted for laboratory analysis of Cr(VI), chromium, and specific 
conductance. Additional field‐measured parameters consisted of oxidation‐reduction potential (ORP) and 
pH. 

In addition, groundwater samples were collected at selected GMP wells during the Fourth Quarter 2014 
sampling event for analysis of: 

 California Code of Regulations Title 22 metals analyses, which includes arsenic at six alluvial wells 
(MW‐10, MW‐12, MW‐26, MW‐44‐115, MW‐50‐200, and MW‐51). 

 Arsenic from a subset of wells screened in fluvial sediments, as directed by DTSC in the Corrective 
Measures Study review comment No. 186 (DTSC, 2009b). 

 Arsenic from bedrock monitoring wells. 

 Contaminants of potential concern (COPCs), including molybdenum, nitrate/nitrite as nitrogen (referred 
to as nitrate hereafter), selenium, and potential in situ byproducts (manganese, iron, and arsenic) from a 
subset of wells (DTSC, 2010c, 2011, 2014). 

 As part of baseline sampling in support of the groundwater remedy, select monitoring wells were 
analyzed for additional non‐routine parameters during the Fourth Quarter 2014 monitoring event. 
Sample analysis included chloride, sulfate, bromide, calcium, magnesium, potassium, sodium, boron, 
alkalinity, TDS, and stable isotopes δ18O and δ2H. 

2.1.3 Well Maintenance 
PG&E performs quarterly inspections and takes corrective actions as necessary to ensure that the 
monitoring wells are in good working condition (DTSC, 2013; CH2M HILL, 2005a‐b). Table A‐2 in Appendix A 
summarizes the quarterly inspection log, field observations, and mitigation actions, if any, for well 
maintenance. 

2.1.4 Well Sampling Method Trial at Well Clusters MW-38 and MW-40  
In conformance with the June 27, 2014 direction email from DTSC, PG&E conducted trial sampling at 
MW‐38S, MW‐38D, MW‐40S, and MW‐40D. At MW‐38S and MW‐38D both micropurge and three volume 
purge samples are being collected for comparison. At MW‐40S and MW‐40D, both HydraSleeve and three‐
volume purge samples are being collected for comparison. 
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2.2 Surface Water Monitoring Program 
Quarterly surface water sampling was conducted on November 19 and 20, 2014 from the RMP monitoring 
network. Samples were analyzed for Cr(VI), chromium, specific conductance, and pH. Samples were also 
analyzed for COPCs (molybdenum, nitrate, and selenium); in situ byproducts (manganese, iron, and arsenic); 
and geochemical indicator parameters (barium and total suspended solids) to develop baseline 
concentrations for future remedy performance evaluations. 

2.3 Performance Monitoring Program 
Groundwater samples for the PMP were collected during the GMP sampling event. In addition, PMP 
pressure transducers, which monitor hydraulic gradients of the Alluvial Aquifer, were downloaded in the 
first week of every month (November and December). The transducers in the key monitoring wells (MW‐27‐
085, MW‐31‐125, MW‐33‐150, MW‐34‐100, and MW‐45‐095a; Figure 1‐4) are also downloaded via a cellular 
telemetry system. 
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3.0 Results for Site-wide Groundwater Monitoring 
and Surface Water Sampling 

This section presents the analytical results for groundwater and surface water monitoring conducted during 
Fourth Quarter 2014. In addition, this section summarizes the site‐wide groundwater and surface water 
sample results for the 2014 annual reporting period.  

As presented in Section 1.2, the groundwater sampling well purging method was switched from the three‐
volume method to the micropurge sampling method at six wells in Third Quarter 2014. In Fourth Quarter 

2014, 98 wells (excluding slant wells and open boreholes1) were sampled using the micropurge sampling 
method. Sample results from purging with the traditional three‐volume purge method are indicated in 
Tables 3‐1 and 3‐2a with a “3V” in the sample method column, and sample results from purging with the 
new micropurge method are indicated with a “MP” in the sample method column. There are insufficient 
data (two samples or fewer) to evaluate whether there are any significant differences between these two 
purge methods at this time. However, these initial micropurge results generally appear to be comparable to 
the sample results obtained from the previous three‐volume purge sampling method; therefore, only limited 
discussion of the results for both methods are discussed in the chromium results section. A more thorough 
evaluation of the comparability of samples obtained using these two sampling methods will be conducted in 
the 2015 annual report. 

3.1 Groundwater Results for Cr(VI) and Chromium 
3.1.1 Fourth Quarter Groundwater Results for Cr(VI) and Chromium 
Table 3‐1 presents the September 2013 through December 2014 groundwater sample results, including 
Cr(VI), chromium, specific conductance, field‐measured ORP, and field‐measured pH. During Fourth Quarter 
2014, the maximum detected Cr(VI) concentration was 30,000 micrograms per liter (µg/L) at well MW‐68‐
180. The laboratory reports for samples analyzed during Fourth Quarter 2014 are provided in Appendix B.  

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 the Fourth Quarter 2014 sampling event. 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. The value of 32 µg/L is based on the calculated natural background upper tolerance limit (UTL) for 
Cr(VI) in groundwater from the background study (CH2M HILL, 2009a). 

3.1.2 Annual Evaluation of Groundwater Results for Cr(VI) and Chromium 
Table 3‐1 presents the results for Cr(VI), chromium, specific conductance, field‐measured ORP, and field‐
measured pH in groundwater samples collected from September 2013 to December 2014. Cr(VI) 
concentration trend graphs for GMP monitoring wells are presented in Appendix C, Figures C‐1 through 
C‐19. Sample results for three‐volume and micropurge sampling methods are shown with different symbols 
on the trend graphs for visual comparison. This section presents observed results for wells that are not 
evaluated for the PMP. 

As noted previously, micropurge sample collection was initiated in Third Quarter 2014 and continued 
through Fourth Quarter 2014. There are insufficient data (two samples or fewer) to estimate differences 
between the two sampling methods at this time. As a preliminary screening tool for comparing the recent 
micropurge results to previous three‐volume purge results, the relative percent difference (RPD) was 

                                                            
1 The following wells were previously being sampled via micropurge methods: slant wells MW-52S, MW-52M, MW-52D, 
MW-53M, MW-53D, MW-56S, MW-56M, MW-56D, since installation; and bedrock wells MW-58BR, and MW-64BR as 
approved by DTSC in 2014. This total also does not include the trial micropurge samples collected from MW-38S and 
MW-38D.  
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calculated using the Fourth Quarter 2014 sample results and the previous minimum and maximum results 
reported for these wells using the three‐volume purge sampling method. Samples with an RPD of more than 
20 percent from the previous minimum or maximum Cr(VI) result are discussed below. The Topock Quality 
Assurance Project Plan uses a similar criterion of 20‐percent RPD for evaluating the agreement of laboratory 
results from field duplicate samples (CH2M HILL, 2012a). The trends of Fourth Quarter 2014 wells with 
sample results showing RPD changes of more than 20 percent from historical data were further evaluated to 
assess whether these changes may be due to changing sampling methods or whether there are other 
possible explanations. The results of the 20‐percent RPD analysis are summarized as follows: 

 Results for all wells, including those sampled using micropurge sampling methods, were below or within 
20 percent of their maximum historical value, with the exception of three wells (MW‐42‐30, MW‐42‐55, 
and MW‐49‐135) with low concentrations ranging from 0.35 to 2.3 µg/L.  

 The micropurge‐sampled monitoring wells reporting the lowest Cr(VI) concentrations in their history in 
December 2014 were MW‐10, MW‐24B, MW‐25, MW‐37D, and MW‐67‐260. The concentrations in 
these wells were at least 20 percent lower than the previous historical low for each well. 

The concentrations at MW‐10 (Figure C‐1), MW‐25 (Figure C‐3), and MW‐37D (Figure C‐8) were trending 
downwards before micropurge sample collection in Fourth Quarter 2014, so the sample method may not be 
the primary reason the low results were reported for these locations. MW‐24B is located in the vicinity of 
the upland in situ pilot test where MW‐24A showed complete Cr(VI) treatment, so it is likely that treated 
groundwater has moved to the vicinity of this well (ARCADIS, 2014). Concentrations at MW‐67‐260 were 
previously steady at approximately 2,000 µg/L since sample collection began in June 2011 using three‐
volume purge methods (Figure C‐16). The December 2014 result of 740 µg/L is the lowest Cr(VI) result to 
date for this well.  

Other micropurge‐sampled wells showing noticeably low Cr(VI) results in Fourth Quarter 2014 that were 
within 20 percent of historical ranges include MW‐33‐150 (Figure C‐5) and MW‐35‐135 (Figure C‐6). 
Additional data will need to be collected to evaluate whether these results are related to using the 
micropurge sampling method. 

A review of the GMP Cr(VI) concentration trend plots (Figures C‐1 through C‐19 and Table 3‐1) reveals the 
following observed Cr(VI) trends since IM groundwater extraction began in 2004: 

 Concentrations have been declining at MW‐14 since 2010.  

 Concentrations have been stable since 2010 at MW‐18 (following a decline between 2007 and 2010).  

 Concentrations at the shallow alluvial well MW‐25 have steadily decreased, with the lowest 
concentration to date reported in December 2014 (Figure C‐3). 

 Concentrations at MW‐26 and the MW‐31 cluster initially decreased but generally have been stable 
since 2009.  

 Overall concentrations have decreased in MW‐37D (Figure C‐8). 

 Concentrations are stabilizing in MW‐40D since fourth quarter 2010 (after an upward trend from 2004 
through 2010) (Figure C‐9). 

 Concentrations in well MW‐50‐095 continue to slowly decline. 

 Concentrations in well MW‐50‐200 are generally decreasing since reaching a maximum concentration of 
over 12,000 µg/L in 2007. 

 Concentrations at bedrock well MW‐62‐110 have been fluctuating but overall are increasing 
(Figure C‐14). 

 Concentrations at the MW‐65 cluster have been stable or decreasing since 2013 (Figure C‐15). 
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 Cr(VI) concentrations at MW‐66‐165 and MW‐66BR‐270 have been stable since well cluster installation 
in 2011, while concentrations at MW‐66‐230 increased between 2011 and 2013 and have been 
fluctuating since that time (Figure C‐16). 

 Concentrations at the MW‐67 cluster increased in 2011 during initial sampling events but generally have 
been stable since January 2012 (Figure C‐16). The December 2014 concentration in MW‐67‐260 was the 
lowest concentration to date for this well cluster. 

 Concentrations at MW‐68‐180 fluctuate seasonally, (high in fall/winter and low in spring) and have 
recently been the highest of any well at the site (Figure C‐16).  

 Concentrations at MW‐68‐240 have been generally stable since 2012 (Figure C‐16). Concentrations at 
MW‐68BR‐280 have been nondetect since the well was installed. 

 Concentrations at bedrock well MW‐69‐195 were increasing from 2011 through early 2013 but have 
generally been stable since 2013 (Figure C‐17). 

 Concentrations at bedrock wells MW‐70‐105 and MW‐70‐225 were fluctuating but stable since 2013. 

 Analytical results for seven of the eight Arizona wells were nondetect for Cr(VI) and chromium, with low 
concentrations reported for MW‐55‐120 at 7.5 µg/L and 7.2 µg/L, respectively. The MW‐55‐120 results 
are consistent with regional background concentrations for the Arizona wells in this area. Naturally 
occurring chromium concentrations as high as 19.2 µg/L have been reported for the HNWR‐1 supply 
well on the Arizona side of the Colorado River (CH2M HILL, 2014a), and in the vicinity of MW‐55‐120; 
naturally occurring chromium concentrations over 14 µg/L have been reported for well Topock‐2 
(CH2M HILL, 2008). The current chromium concentration at MW‐55‐120 (7.2 µg/L) is well below the 
federal drinking water standard (maximum contaminant level [MCL]) of 100 µg/L and Arizona's Aquifer 
Water Quality Standard of 50 µg/L. Chromium concentrations at MW‐55‐120 slowly increased from 
September 2008 (1.17 µg/L) through November 2013 (7.39 µg/L), but it appears that concentrations are 
beginning to stabilize in recent monitoring events. From December 2009 through December 2014, 
chromium concentrations ranged from 6.09 µg/L to 7.59 µg/L. A possible explanation for the apparent 
increasing chromium and Cr(VI) trends at MW‐55‐120 is that geochemical conditions near the well 
screen have slowly returned to equilibrium conditions with the aquifer since initial well installation 
disturbance.  

 The Park Moabi water production wells, Park Moabi‐3 and Park Moabi‐4, had detections of 9.2 and 
18.0 µg/L for Cr(VI) and 8.6 and 16.0 µg/L for chromium, respectively, in December 2014. Although the 
Cr(VI) detection for Park Moabi‐4 was above the California MCL of 10 µg/L, it is well below the regional 
background concentration of 32 µg/L and is consistent with previous results. The chromium detections 
were also well below the California drinking water standard of 50 µg/L for chromium (California Code of 
Regulations Title 22, Division 4, Chapter 15) and consistent with regional background concentrations and 
previous results. The chromium results are from filtered analyses, and an unfiltered sample set will be 
collected from PM‐03 and PM‐04 and reported with the First Quarter 2015 GMP.  The wellheads at PM‐
03 and PM‐04 were modified in December 2014 to accommodate the Park’s addition of a chlorination 
system.  Water from a new sample tap was highly oxidized and no sample was analyzed since that tap 
was downstream of the new chlorination system.  At the December 23 sampling visit, a second sample 
tap at each well was verified to be upstream of the chlorine addition and used for sampling, however 
the sample collected was submitted for Method SW6020a instead of EPA 200.8 (unfiltered drinking 
water analysis). 

3.2 Other Groundwater Monitoring Results 
Table 3‐2a presents the COPCs (molybdenum, nitrate, and selenium), in situ byproducts (arsenic and 
manganese), and other analytes sampling results for groundwater monitoring well samples collected in 
2014. The Fourth Quarter 2014 data presented in Table 3‐2a are summarized in Table 3‐2b. 
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3.2.1 Contaminants of Potential Concern and In Situ Byproducts 
Figures 3‐2a through 3‐2e present the molybdenum, nitrate (as N), selenium, arsenic, and manganese 
results for Fourth Quarter 2014, respectively. Results were compared to the background UTLs calculated and 
reported in the Revised Final RCRA Facility Investigation/ Remedial Investigation Report, Volume 2 
(CH2M HILL, 2009a), and MCLs where available. Background UTLs were only calculated for regional alluvial 
wells during the background study, so these background UTLs may not be appropriate for bedrock wells. 
Concentration trend graphs for molybdenum, nitrate (as N), and selenium are presented in Appendix C. The 
sample results for three‐volume and micropurge sampling methods are differentiated on these trend graphs 
for comparison but are not discussed in the following subsections. 

Molybdenum. The concentrations and distribution of dissolved molybdenum for Fourth Quarter 2014 are 
shown on Figure 3‐2a. Results for 43 of the 110 wells sampled for molybdenum were above the calculated 
background UTL for molybdenum (36.3 µg/L). Molybdenum has no California or federal MCL. The maximum 
molybdenum result was collected from MW‐33‐040 with a result of 370 µg/L, which is above the typical 
range of molybdenum for this well.  

Nitrate as Nitrogen. Nitrate samples were analyzed using USEPA Method 353.2, except for TW‐3D and PE‐1, 
which were analyzed using USEPA Method 300.0. USEPA Method 353.2 reports a combination of nitrate and 
nitrite as Nitrogen. The contribution of nitrite to the reported result of nitrate plus nitrite as Nitrogen is 
expected to be negligible; therefore, sample results for USEPA Method 353.2 are expected to be essentially 
the same as previous samples analyzed using USEPA Method 300.0 and reported as nitrate as Nitrogen. The 
concentrations and distribution of nitrate as Nitrogen for Fourth Quarter 2014 are shown on Figure 3‐2b.  

Results for 19 of the 86 wells sampled were above the calculated background UTL of 5.03 milligrams per liter 
(mg/L) for nitrate. Results for 12 of these 19 wells exceeded the MCL of 10.0 µg/L. The maximum 
concentration of nitrate was 51 mg/L at MW‐67‐185. .  

Selenium. The concentrations and distribution of selenium for Fourth Quarter 2014 are shown on Figure 
3‐2c. Results for 18 of 110 wells sampled were above the calculated background UTL for selenium of 
10.3 µg/L, including six nondetections with reporting limits above 10.3. Three wells (MW‐26, MW‐67‐185, 
and MW‐67‐225) exceeded the MCL of 50 µg/L for selenium. The maximum result was from MW‐67‐185, at 
250 µg/L.  

In Situ Byproducts. The distribution of arsenic from Fourth Quarter 2014 is shown on Figure 3‐2d and is 
discussed further in Section 3.2.2. The distribution of manganese from Fourth Quarter 2014 is shown on 
Figure 3‐2e. 

Results for in situ byproduct sampling and geochemical indicator parameters are presented in Tables 3‐2a‐b 
and in Table D‐1 in Appendix D. An evaluation of in situ byproduct sample results for floodplain wells with 
additional geochemical parameters collected for PMP performance monitoring is presented in Section 5.3.2.  

3.2.2 Arsenic Sampling in Monitoring Wells 
Eighty‐three fluvial/alluvial and 23 bedrock wells were sampled for arsenic in Fourth Quarter 2014. The 
results are summarized in Table 3‐2b and depicted on Figure 3‐2d. Highlights of these results are: 

 Ten of the 83 fluvial/alluvial samples had arsenic concentrations greater than the California MCL of 
10 µg/L. The maximum concentration was detected in MW‐12 at 40.0 µg/L. 

 Three of the 23 bedrock samples had arsenic concentrations slightly above the California MCL of 
10 µg/L: MW‐57‐185 at 12.0 µg/L, MW‐72‐80 at 12.0, and MW‐72BR‐200 at 16.0 µg/L.  

3.2.3 Title 22 Metals 
Table 3‐3 presents the Title 22 metals results for the GMP monitoring wells (MW‐10, MW‐12, MW‐22, 
MW‐26, MW‐44‐115, MW‐50‐200, and MW‐51) sampled during Fourth Quarter 2014 or previous 2014 
monitoring events. The concentrations of Title 22 metals detected in these monitoring wells remained 
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generally stable overall during the 2014 monitoring period. The dissolved concentrations of the trace metals 
detected—other than chromium, arsenic, and selenium—are below the respective federal and California 
MCL drinking water standards. 

3.2.4 Laboratory Specific Conductance Results 
In conformance with DTSC’s directive in 2007 (DTSC, 2007c), PG&E has continued to collect samples for 
laboratory analysis of specific conductance. Laboratory specific conductance results for the 2014 reporting 
period are presented in Table 3‐1. The salient trend in specific conductance results is a correlation of lower 
specific conductance over time at floodplain wells that also show an increasing river water isotopic 
signature. This is interpreted to indicate that IM‐3 pumping is drawing river water into the floodplain 
groundwater (see Section 5.3.2). For wells adjacent to the Colorado River, a greater influence of river water 
can be seen during the summer months when there are high river levels. 

3.2.5 Water Level Monitoring 
Table D‐2 in Appendix D presents the manual water level measurements collected during the 2014 reporting 
period. Table D‐2 also lists salinity data for the wells where water levels were measured. Groundwater 
salinity during Fourth Quarter 2014 ranged from 0.06 percent (MW‐27‐20 and MW‐27‐60) to 3.0 percent 
(well MW‐32‐020)—a range that is consistent with results of prior monitoring. Due to the variation in 
groundwater salinity at the site, the groundwater elevations measured in the monitoring wells have been 
adjusted (normalized) to an equivalent freshwater head (Fetter, 1994). 

Beginning in June 2005, at DTSC’s direction (DTSC, 2005c), a site‐wide water level data set has been 
collected quarterly as part of the GMP to prepare a groundwater elevation contour map for the shallow 
zone (upper‐depth interval) of the Alluvial Aquifer. That requirement was changed to annually in the 
September 28, 2007, letter from DTSC (DTSC, 2007c). 

Figure 3‐3 presents the groundwater elevation contours for the shallow‐depth interval of the Alluvial 
Aquifer. A site‐wide water level survey was conducted on November 3, 2014, involving the manual collection 
of groundwater level data at 26 shallow wells within approximately a 1‐hour period. Because groundwater 
levels at the site fluctuate continuously in response to changes in the river stage, these groundwater 
elevation contours reflect transient conditions at the time of measurement and may not be representative 
of the average groundwater flow directions. 

3.2.6 Field Parameter Data 
A field water‐quality meter and flow‐through cell were used to measure parameters during well purging and 
groundwater sampling (CH2M HILL, 2005b). Water quality field measurements were also recorded during 
surface water sampling. Table D‐3 summarizes the field water quality data collected (specific conductance, 
temperature, pH, ORP, and dissolved oxygen) from January 2014 through December 2014. 

3.2.7 Additional Water Quality Characterization 
Additional analytes including selected anions, cations, and dissolved metals, and δ 18O and δ2H, were 
collected from selected wells to assist in future remedy performance evaluation. These data are presented 
in Table D‐4. 

3.2.8 Trial Results at MW-38 Cluster and MW-40 Cluster 
As stated previously, in conformance with the June 27, 2014 direction email from DTSC, PG&E conducted 
trial sampling at MW‐38S, MW‐38D, MW‐40S, and MW‐40D. At MW‐38S and MW‐38D, both micropurge 
and three‐volume purge samples were collected for comparison. At MW‐40S and MW‐40D, both 
HydraSleeve and three‐volume purge samples were collected for comparison. These data are presented in 
Table D‐5 and are discussed in Section 7. The comparison study is expected to continue through 2015 to 
develop enough data points to make recommendations for the preferred sampling method(s) at these wells. 
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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 Fourth Quarter 
2014 surface water monitoring event and the 2014 reporting period. During the 2014 reporting period, 
Cr(VI) and chromium were not detected above reporting limits at in‐channel, shoreline, or other surface 
water monitoring locations. Table 3‐5 presents results for the COPCs (molybdenum, nitrate as Nitrogen, and 
selenium), in situ byproducts (manganese, iron, and arsenic), and other geochemical indicator parameters. 

3.4 Data Validation and Completeness 
Laboratory (lab) analytical data from the Fourth Quarter 2014 sampling events were reviewed by project 
chemists to assess data quality and to identify deviations from analytical requirements.  

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

 Forty‐two Cr(VI) (USEPA Method 218.6) results exhibited a matrix interference issue that required a 
dilution to achieve satisfactory matrix spike recovery, resulting in an elevated reporting limit. No flags 
were applied. 

 Eight samples were associated with matrix spike recoveries that were outside the control limits and 
were qualified: MW‐12 for dissolved iron, dissolved copper, and dissolved manganese; MW‐20‐130 (and 
the associated field duplicate) for dissolved manganese; MW‐34‐100 (and the associated field duplicate) 
for dissolved manganese and for Nitrate/Nitrite; MW‐51 for dissolved iron; R63 for total iron; and TW‐
03D for dissolved manganese. (Iron and sodium were analyzed by USEPA Method SW6010B; copper and 
manganese were analyzed by USEPA Methods SW6020A and EPA200.8; and Nitrate/Nitrite were 
analyzed by Standard Methods SM4500‐NO3F). The associated sample results were qualified as 
estimated and flagged “J”.  

 The serial dilution for sample MW‐68‐240 for dissolved sodium had recoveries outside the control limits. 
The associated sample result was qualified as estimated and flagged “J”. 

 Two field duplicate pairs had a RPD greater than the upper control limit of 20 percent for dissolved 
manganese (Method USEPA 6020), and one field duplicate pair had a RPD greater than the upper 
control limit for Cr(VI) (Method USEPA 218.6). The results were qualified as estimated and flagged “J”.  

 Based on the March 2007 USEPA ruling and reaffirmed in the May 2012 USEPA ruling, pH has a 15‐
minute holding time. As a result, all samples analyzed in a certified lab by Method SM4500‐HB (pH) are 
analyzed outside the USEPA‐recommended holding time. Therefore, the pH results for the Fourth 
Quarter 2014 sampling events analyzed in a certified lab were qualified as estimated and flagged “J”.  

 One alkalinity (Method SM2320B) sample was analyzed outside the USEPA‐recommended holding time; 
the results were qualified and flagged “J”.  

 One sample of a field duplicate pair for alkalinity (Method SM2320B) did not match historical data 
(nondetect at a laboratory reporting limit of 5 mg/L compared to a historical value of approximately 35 
mg/L) and had a RPD greater than the upper control limit (139 percent compared to 20 percent). The 
nondetect may have been caused by a lab or field error but was not identified in time to re‐analyze. The 
result was qualified as rejected and flagged “R”.  

No other significant analytical deficiencies were identified in the Fourth Quarter 2014 data. Additional 
details are provided in the data validation reports, which are kept in the project file and are available upon 
request. 

In addition, PG&E identified no “suspect” detections of Cr(VI) in surface water samples or any other 
“suspect” samples requiring reanalysis at the laboratory; therefore, in conformance with the agencies’ 
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April 4, 2014 direction letter, no notifications were made to DTSC and the United States Department of the 
Interior. 

3.5 Summary of 2014 Grounding Monitoring Program and 
Surface Water Monitoring Program Results 

During 2014, quarterly (including semiannual and biennial events, hereafter referred as “quarterly”) events 
occurred in February‐March, April‐May, September‐October, and November‐December, with selected 
samples collected outside of these periods due to field logistical issues. Quarterly events in April‐May and 
September‐October were timed to occur before and after Southwestern willow flycatcher nesting season to 
minimize biological impacts to potential nesting habitat from the field activities during these larger‐scale 
sampling events. 

Key observations and data trends for this quarter and previous periods include the following: 

 Chromium concentrations in many GMP monitoring wells near the floodplain and active extraction wells 
are stable or declining, with fluctuating concentrations present at some locations. 

 Concentrations in several of the East Ravine/Topock Compressor Station wells are generally fluctuating 
or stable with a few exceptions. Concentrations at bedrock well MW‐62‐110 have been fluctuating but 
overall are increasing. Concentrations at MW‐68‐180 fluctuate seasonally, (high in fall/winter and low in 
spring) and have recently been the highest of any well at the site (Figure C‐16).  

 During the 2014 reporting period, Cr(VI) and chromium were not detected above reporting limits at any 
in‐channel, shoreline, or other surface water monitoring locations. 

 The COPCs carried forward from the RCRA Facility Investigation Volume 2, Addendum and Corrective 
Measures Study/Feasibility Study (molybdenum, selenium, and nitrate) continue to be detected in a 
subset of monitoring wells above their background UTLs (CH2M HILL, 2009a‐c). 

 Arsenic concentrations in 13 of the 106 fluvial/alluvial and bedrock well samples exceeded the California 
MCL (10 µg/L). 
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4.0 Fourth Quarter Interim Measures 
Performance Monitoring Program Evaluation 

This section presents the quarterly PMP evaluation summary. 

4.1 Water Quality Results for Performance Monitoring 
Program Floodplain Wells 

Table F‐1 in Appendix F presents the results of general chemistry and stable isotope analyses for 15 PMP 
monitoring wells and two river stations during sampling events from March 2005 through December 2014. 
In July 2008, DTSC approved modifications to the PMP general chemistry and stable isotope monitoring 
program (DTSC, 2008b). With those modifications, nine monitoring wells and one river station are now 
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 TDS, chloride, sulfate, nitrate, 
bromide, calcium, potassium, magnesium, sodium, boron, alkalinity, δ2H, and δ 18O to monitor the effects of 
IM pumping on groundwater chemistry. Section 5.3.2.2 of this report provides an evaluation of the general 
chemistry groundwater data for the floodplain area. 

4.2 Cr(VI) Distribution and Trends in Performance 
Monitoring Program Wells 

The Fourth Quarter 2014 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 view on 

Figure 4‐1.2 Figure 4‐2 presents the Fourth Quarter 2014 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. 

Appendix C includes Cr(VI) concentration trend graphs for selected monitoring well clusters through 
December 2014. Sample results for the 2014 reporting period are presented in Table 3‐1. An evaluation of 
chromium trends in PMP wells is presented in the annual performance evaluation in Section 5.3. 

4.3 Performance Monitoring Program 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. 
Appendix C includes Cr(VI) concentration trend graphs for the IMCP wells. The IMCP well Cr(VI) results in the 
fourth quarter and throughout 2014 were all below their trigger levels. 

4.4 Extraction Systems Operations 
Pumping data for the IM‐3 groundwater extraction system for the Fourth Quarter 2014 reporting period of 
November 1 through December 31 are presented in Table 4‐1. From November 1, 2014 through December 
31, 2014, the volume of groundwater extracted and treated by the IM‐3 system was 11,653,156 gallons. An 

                                                            
2 On 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 
on 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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estimated 85.5 pounds (38.8 kilograms) of chromium were removed from the aquifer between 

October 1, 2014 and December 31, 2014.3 

During Fourth Quarter 2014, extraction wells TW‐3D and PE‐1 operated at a combined pumping rate of 
132.7 gallons per minute (gpm), including periods of planned and unplanned downtime. The average 
monthly pumping rates were 132.1 gpm (November 2014) and 133.2 gpm (December 2014) during the 
reporting period. Extraction well TW‐2D was operated briefly during December 2014. The operational run‐
time percentage for the IM extraction system was 98.1 percent during this reporting period. The operations 
log for the extraction system during Fourth Quarter 2014, including planned and unplanned downtime, is 
included in Appendix G. 

The concentrate (that is, saline water) from the reverse osmosis system was shipped offsite as a 
nonhazardous waste and was transported to Liquid Environmental Solutions in Phoenix, Arizona for 
treatment and disposal. Four containers of solids from the IM‐3 facility were disposed of at the U.S. Ecology 
Chemical Waste Management facility in Beatty, Nevada during Fourth Quarter 2014. Daily IM‐3 inspections 
included general facility inspections, flow measurements, and site security monitoring. Daily logs with 
documentation of inspections are maintained onsite. 

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 56 wells (excluding five Arizona locations) 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 on Figure 1‐4. 

Daily average groundwater and river elevations calculated from the pressure transducer data for the Fourth 
Quarter 2014 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 (that is, adjusted to a 
common freshwater equivalent), as described in the PMP. Groundwater elevation hydrographs for the PMP 
wells during the Fourth Quarter 2014 reporting period are included in Appendix E. The elevation of the 
Colorado River measured at the I‐3 gauge station (location shown on Figure 1‐4) is also shown on the 
hydrographs in Appendix E. 

Average Fourth Quarter 2014 groundwater elevations for the shallow, mid‐depth, and deep wells are 
presented and contoured in plan view on Figures 4‐3a through 4‐3c. Average groundwater elevations for 
wells on floodplain Cross‐section A are presented and contoured on Figure 4‐4. 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 wells with screen intervals significantly deeper than most of the lower‐interval wells 
exhibit water levels that are not contoured in the plan view on Figure 4‐3c. 

For the Fourth Quarter 2014 reporting period, transducer data were 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 4‐3c, if available, and are used for 
contouring, where appropriate. With the exception of well MW‐55‐45, 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. 

                                                            
3 On July 23, 2010, DTSC approved a revised reporting schedule for this report that included a revised IM-3 sample 
collection period from October 1, 2014 through December 31, 2014; this IM-3 sample collection period is in line with 
previous reports prior to combining the GMP with the PMP reports. The PMP/GMP reporting schedule uses July through 
October as third quarter and November through December as fourth quarter due to sampling event timing; these 
reporting periods differ from IM-3. 
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Deep‐zone water levels shown on Figure 4‐3c 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 toward the west in that area. This is consistent with the site conceptual model and with the 
current numerical groundwater flow model. 

Hydraulic gradients were measured during the Fourth Quarter 2014 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 4‐2 presents the average monthly hydraulic gradients that were measured between the gradient well 
pairs in November and December 2014. Strong landward gradients were measured each month. The overall 
average gradients for all well pairs ranged from 0.0055 to 0.0056 foot per foot (ft/ft). This is 5.5 to 5.6 times 
greater than the required gradient of 0.001 ft/ft. The gradient for the northern well pair ranged from 2.0 to 
2.1 times the target gradient of 0.001 ft/ft. For the central well pair, the average landward gradient ranged 
from 10.4 to 10.6 times the target gradient. The southern well pair gradients ranged from 4.0 to 4.1 times 
the target gradient. Graphs of the hydraulic gradients, monthly average pumping rates, and river levels for 
the quarterly period are presented in the annual performance evaluation in Section 5.2. 

4.6 Projected River Levels during Next Quarter 
The 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 (USBR). Total releases from Davis Dam follow a 
predictable annual cycle, with largest 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 4‐5 shows the river stage measured at I‐3 superimposed on the projected I‐3 river levels. Projected 
river levels for future months are based on the USBR projections of Davis Dam discharge and Lake Havasu 
levels from the month preceding. For example, the projected river level for January 2015 is based on the 
December 2014 USBR projections 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 on Figure 4‐5 
are summarized in Table 4‐3. The future projections shown on Figure 4‐5 are based on USBR long‐range 
projections of Davis Dam releases and Lake Havasu levels from December 2014. There is more uncertainty in 
these projections at longer times in the future because water demand is based on various elements 
including climatic factors. 

Current USBR projections, presented in Table 4‐3, show that the average Davis Dam release for January 2015 
(10,600 cubic feet per second) will be more than the actual release in December 2014 (7,235 cubic feet per 
second). Based on January 2015 USBR projections, it is anticipated that the Colorado River level at the I‐3 
gage location in January 2015 will be approximately 1.4 foot higher compared to the actual levels in 
December 2014. Current projections show that the water levels will increase through the next quarterly 
reporting period (January through March), further increasing to the maximum levels of the year in April 
2015, as shown on Figure 4‐5. 
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4.7 Quarterly Performance Monitoring Program Evaluation 
Summary 

The groundwater elevation and hydraulic gradient data from November and December 2014 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 Fourth Quarter 2014 
were 5.5 to 5.6 times the required minimum magnitude, as shown in Table 4‐2. The current gradient well 
pairs are adequate to define the capture of the Cr(VI) 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 Fourth Quarter 2014 reporting period. 

A total of 11,653,156 gallons of groundwater was extracted from November through December 2014 by the 
IM‐3 treatment facility. The average pumping rate for the IM extraction system during Fourth Quarter 2014, 
including system downtime, was 132.7 gpm. An estimated 85.5 pounds (38.8 kilograms) of chromium were 
removed from groundwater during the period October 1 through December 31, 2014, as presented in 
Table 4‐1. 

The wells that are monitored to detect trends in Cr(VI) in the IM pumping area (for example, MW‐36‐100, 
MW‐39‐100, MW‐44‐115, MW‐44‐125, and MW‐46‐175) generally continue to show overall stable or 
declining Cr(VI) concentrations relative to prior monitoring results, as shown in Appendix C. Presentation 
and evaluation of the Cr(VI) trends observed in the performance monitoring area during the Fourth Quarter 
2014 reporting period are discussed in Section 5.3. 
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5.0 Annual Performance Monitoring Program 
Evaluation 

The section presents the annual PMP evaluation summary. 

5.1 Extraction System Operations for Annual Reporting 
Period 

5.1.1 Extraction Facilities and Operations 
Pumping data for the IM‐3 groundwater extraction system for the 2014 annual reporting period are 
presented in Table 5‐1. Extraction wells TW‐3D and PE‐1 operated throughout the annual reporting period 
at the target pumping rate of 135 gpm, excluding periods of planned and unplanned downtime. During the 
annual reporting period, extraction well TW‐2D was operated only for short‐term support of the extraction 
system, for operations and maintenance, or for periodic groundwater sampling. Extraction well TW‐2S was 
not operated during the 2014 reporting period; the Fourth Quarter 2014 sample was collected in January 
2015 due to field logistical issues.  

An estimated total of 67,598,015 gallons of groundwater were extracted from January 2014 through 
December 2014. Approximately 349 pounds (159 kilograms) of chromium were removed from the aquifer 
and treated at the IM‐3 treatment plant over the 2014 annual reporting period, as shown in Table 4‐1. The 
total mass of chromium removed by the IM‐2 and IM‐3 extraction systems during IM pumping from March 
2004 through December 31, 2014, is approximately 8,150 pounds (3,700 kilograms). The average annual 
pumping rate during the 2014 reporting period was 128.6 gpm, with pumping mainly from extraction wells 
TW‐3D and PE‐1. 

Figure 5‐1 summarizes the monthly pumping rates, cumulative volumes extracted, and the percentage of 
time that the extraction system was in operation during the 2014 reporting period. This figure shows that 
pumping rates were relatively consistent month to month, with IM‐3 running at close to maximum capacity. 
The consistent high pumping rates are corroborated by the high percentage of uptime for the IM extraction 
and treatment facilities throughout the year. The decrease in uptime during April 2014 was due to the 
planned annual treatment plant maintenance event. The decrease in August 2014 was due to the planned 
semiannual treatment plant maintenance. 

5.1.2 Extracted Groundwater Quality and Trends 
Extraction well TW‐3D was brought online in late December 2005, and groundwater extraction at well PE‐1 
on the floodplain began on January 25, 2006; since this time, both wells have been operating continuously 
for the IM. Table 5‐2 presents the analytical results for Cr(VI), chromium, TDS and field pH for extraction 
wells TW‐3D and PE‐1 during the 2014 reporting period. 

The Cr(VI) and TDS concentration trends for TW‐3D and PE‐1 are plotted on Figure 5‐2. During the 2014 
reporting period, Cr(VI) concentrations in TW‐3D decreased during the early months of the year (January 
through May) and then remained stable from June through December. During the reporting period, 
concentrations ranged from a maximum value of 905 µg/L in January 2014 to a minimum value of 601 µg/L 
in May 2014. TDS concentrations were stable. 

The Cr(VI) concentrations in the extracted groundwater at well PE‐1, located on the floodplain, ranged from 
5.6 to 3.6 µg/L during the 2014 reporting period, as shown on Figure 5‐2. TDS concentrations were stable. 
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5.2 Capture Zone Analysis for Annual Reporting Period 
5.2.1 Monthly Average Gradients 
Table 5‐3 presents the hydraulic gradients measured between the selected gradient control well pairs during 
the period January 2014 through December 2014. The overall average gradient for well pairs exceeded the 
target landward gradient for each month in the reporting period. In addition, the IM target landward 
gradient criterion of 0.001 ft/ft was met each month at individual gradient control well pairs during the 
annual reporting period. While exceeding the performance standard each month the gradient was 
calculated, the northern well pair (MW‐31‐135/ MW‐33‐150) generally had the lowest measured gradients 
because it is not aligned along the gradient generated by pumping. The gradient measurements at the 
northern well pair underestimate the true gradient. 

Figure 5‐3 summarizes the overall average monthly hydraulic gradient, individual well pair gradients, and the 
river stage and average pumping rates during the 2014 reporting period. During the annual reporting period, 
the average daily river levels ranged from a high of 457.9 feet above mean sea level (March 2014) to a low 
of 452.25 feet above mean sea level (December 2014) (Table E‐2). Strong overall average landward 
gradients were measured each month, even during the lower river stages observed in January and 
December 2014. 

5.2.2 Annual Average Gradients 
Groundwater contour maps presenting the annual average groundwater elevation data in the upper, mid‐
depth, and lower aquifer intervals are shown on Figures 5‐4a through 5‐4c for the 2014 reporting period. 
The Fourth Quarter 2014 Cr(VI) contours are also shown on the annual average gradient maps. The annual 
average groundwater elevation data are presented in floodplain Cross‐section A on Figure 5‐5. Table E‐2 
presents a listing of the annual average, minimum, and maximum groundwater elevations for the wells used 
for the 2014 performance monitoring evaluation. 

The net annual landward gradients illustrated on the aquifer interval maps (Figures 5‐4a through 5‐4c) show 
that the gradients are landward and are comparable to the gradient maps prepared using previous 
monitoring data (CH2M HILL, 2012b‐e, 2013a‐d, 2014b‐e). 

5.2.3 Analysis and Evaluation of Capture Zone 
The methodology and results of the capture zone evaluations for 2014 are summarized in the following 
subsections. 

5.2.3.1 Well Group Gradient Averaging 
The temporal variation in magnitude and direction of horizontal hydraulic gradients in the lower‐depth 
aquifer interval was assessed using quarterly average water levels and triangulation with linear 
interpretation for two well groupings (MW‐31‐135/ MW‐33‐150/ MW‐34‐100 and MW‐45‐95/ MW‐34‐100/ 
MW‐27‐85) in the IM performance area. Figure 5‐6 shows the two well groupings and the calculated average 
gradients for all four quarterly monitoring periods in 2014. 

This analysis shows that strong landward gradients were achieved during the 2014 monitoring period and 
that there was minimal variation in the magnitude and direction of the landward gradients during each 
quarter. These gradients are not the same as those calculated between the gradient control well pairs 
(Table 5‐3) because they are calculated net gradients within the plane formed by each three‐well group. 
Stronger landward gradients were calculated using the three‐well method than those measured for the 
northern well pair MW‐31‐135/MW‐33‐150 (Table 5‐3) due to a more optimally aligned gradient direction. 

5.2.3.2 Particle Track Analysis 
Particle tracking was conducted in 2006 to calculate the direction and distance that groundwater would 
likely flow using selected starting points in the floodplain under the dual well (TW‐3D and PE‐1) IM pumping 
system. At the time, TW‐3D and PE‐1 were pumping a combined annual average rate of 131.8 gpm. The 
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2006 annual IM performance evaluation report (CH2M HILL, 2007) contains the particle tracking figure and 
the methods, input parameters, and data used for this analysis. 

A particle tracking analysis using 2014 data was not performed because the pumping locations have not 
changed, the combined pumping rates for 2014 are estimated to be essentially the same (128.6 gpm) as 
2006, the river elevations were similar, and the gradients for the lower interval were comparable for the 
2006 and 2014 annual periods.  

5.3 Evaluation of Groundwater Quality Trend 
5.3.1 Cr(VI) Distribution and Trends 
Figure 4‐1 presents the Fourth Quarter 2014 Cr(VI) concentration results in floodplain wells in the upper, 
mid‐depth, and lower intervals of the Alluvial Aquifer. The Cr(VI) contours presented on this figure 
incorporate data from the most comprehensive sampling event of the year. 

Figure 5‐7 presents Cr(VI) concentration trend graphs for selected deep monitoring wells in the floodplain 
area through December 2014. Cr(VI) 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), molybdenum, nitrate, and selenium 
concentration trend graphs for selected monitoring well clusters through December 2014. Sample results for 
September 2013 through the 2014 reporting period are presented in Table 3‐1. 

Wells showing marked decreases in concentration are generally in the floodplain area where IM pumping is 
removing chromium in groundwater. Wells with historical detections near or at reporting limits remained at 
these levels during the fourth quarter 2014 period. A review of Figure 5‐7 and Appendix C indicates that 
Cr(VI) concentrations have remained steady or have decreased in many wells since IM and PE‐1 pumping 
began in 2004 and 2005, respectively. 

Key Cr(VI) concentration trends for the PMP wells sampled during the 2014 reporting period include: 

 Concentrations at the MW‐20 cluster (located near the TW‐3D pumping well) indicate generally 
decreasing concentrations at the shallow well MW‐20‐070 (since 2011), decreasing concentrations at 
MW‐20‐100 (since May 2007), and variable concentrations at MW‐20‐130 (Figure C‐3). 

 As shown on Figure 5‐7 and Figure C‐6, well MW‐34‐100 has shown a seasonally fluctuating trend in 
Cr(VI) concentration over the past 6 to 7 years. However, since June 2006, concentrations at this well 
have shown a general downward trend. Landward gradients have been present at this location since IM 
pumping began; therefore, the seasonal fluctuations in concentration observed at MW‐34‐100 do not 
indicate movement of the plume toward the river. 

 Deep well MW‐36‐100 Cr(VI) concentrations initially increased upon the startup of PE‐01 pumping, 

began to decrease in 2007 and have remained less than 100 g/L since late 2008, as shown on 
Figures 5‐7 and C‐7. 

 Deep well MW‐39‐100 concentrations steadily declined since the start of IM pumping (Figure C‐8). 

 Deep well MW‐44‐115 has shown a downward trend since July 2006, as presented on Figures 5‐7 and 
C‐10. Well MW‐44‐125 has also shown an overall downward trend since November 2008, as presented 
on Figures 5‐7 and C‐10. 

 Concentrations in deep well MW‐46‐175 have shown a seasonally fluctuating, but overall downward, 
trend since 2007, as presented on Figures 5‐7 and C‐11. The lowest concentration to date at this well 
was reported for September 2014. 

 Well TW‐04, a deeper well, has shown a declining trend since March 2007, as presented on Figure C‐19. 
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5.3.2 Groundwater Geochemistry in Interim Measures Extraction Area 
5.3.2.1 Oxidation-reduction Potential Evaluation 
Figure 5‐8 shows the concentrations and distributions of Cr(VI), ORP, nitrate as Nitrogen, manganese, iron, 
and arsenic from the Fourth Quarter 2014 sampling event. Arsenic and manganese samples were collected 
to establish baseline conditions of in situ byproducts that may be produced when the groundwater remedy 
is implemented. Figure 5‐9 shows these same results on Cross‐section A, which runs west‐to‐east along the 
floodplain. The distribution of these redox indicator parameters shown on Figures 5‐8 and 5‐9 is generally 
consistent to previous years. Reducing conditions are prevalent in wells completed near the Colorado 
River—where there is a higher level of organic material in the fluvial sediments—than wells located further 
from the Colorado River that are completed in alluvial sediments with a lower organic carbon content. 

5.3.2.2 General Chemistry Evaluation 
Table F‐1 in Appendix F 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 December 2014. 
In July 2008, DTSC approved modifications to the PMP IM chemical PMP (DTSC, 2008b). With those 
modifications, nine monitoring wells and one river station are now sampled for IM chemical performance 
monitoring. 

Fifteen floodplain wells were sampled for chemical performance monitoring parameters over the period of 
March 2005 through January 2014. The majority of the field parameters in groundwater samples from these 
wells remained stable through the reporting period, as illustrated in Table 3‐1 and Table D‐4. Shallow‐depth 
wells exhibit both increases and decreases in some of these same parameters over the reporting period, but 
in these cases, it is interpreted as natural variation because some values were similar to those measured in 
previous years. 

5.3.2.3 Stable Isotope Evaluation 
Analysis of the stable isotopes of oxygen (δ 18O) and deuterium (δ 2H) provide a method of tracking the 
mixing occurring in floodplain groundwater as a result of IM extraction. 

Figure 5‐10 shows the results of (δ 18O) and (δ 2H) in floodplain wells using data collected during the annual 
reporting period. The points that plot to the upper right in this plot are considered heavier in isotopic 
signature (that is, enriched in heavy isotopes), while the points that plot to the lower left are considered 
lighter in isotopic signature. In this plot, the lighter signatures are found in the river signature and some 
offsite fluvial wells samples, whereas the heaviest signatures are found in selected floodplain wells, which 
likely contain higher percentages of water that has flowed from the upland areas or has been affected by 
evaporation in the cooling towers. 

The effects of IM pumping on the isotopic signature of floodplain wells have been presented in previous 
reports (CH2M HILL, 2014b). The percent river water signature was calculated by using composite statistics 
for (δ 2H) isotope data from site river water samples (light fraction) and groundwater samples with greater 
than 3,000 µg/L Cr(VI) (heavy fraction; termed “industrial water”). As previously reported, it is evident that 
the isotopic signature in most industrial signature wells has progressed toward river water signature since 
IM pumping began. This is a result of the continuous landward gradient created by IM pumping and the 
resultant mixing of industrial water with river‐influenced groundwater. These changes are most likely due to 
lateral and downward movement of shallow floodplain water, which has an isotopic signature similar to 
river water. 
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5.4 Conclusions and Status of Interim Measures 
Operations 

5.4.1 Performance Evaluation 
As of March 2014, the IM has operated full time for 11 years and has been successful in meeting the IM 
objectives and performance criteria. This section summarizes the conclusions of IM operations and 
performance monitoring for the 2014 reporting period. 

5.4.1.1 Attainment of Performance Standard 
Throughout 2014, the IM extraction system (combined wells TW‐3D and PE‐1) operated at the target 
pumping rate of 135 gpm, excluding periods of planned and unplanned downtime. The operational run‐time 
percentage for the extraction system was 95.6 percent during the 2014 reporting period. The average 
pumping rate for the IM extraction system, including downtime, during the annual period was 128.6 gpm. 
The results and conclusions of the 2014 performance evaluation include: 

 A total of 67,598,015 gallons of groundwater was extracted and treated at the IM‐3 system during the 
annual reporting period. The IM system removed approximately 349 pounds (159 kilograms) of 
chromium from the aquifer during the annual reporting period. 

 The IM pumping rate was sufficient to exceed the minimum overall average landward gradient 
throughout the 2014 annual reporting period. The strong landward gradients were maintained even 
during the period of lower river stages in January 2014 and December 2014. 

 The current gradient well pairs are adequate to define the capture of the plume while pumping from 
extraction wells TW‐3D and PE‐1, although the northern pair particularly underestimates the gradient 
because it is aligned at an angle to the true gradient. 

 The annual average hydraulic gradient monitoring data showed that floodplain monitoring wells where 

Cr(VI) was detected at greater than 20 g/L were within the capture zone of the IM extraction system 
during the 2014 reporting period. 

5.4.1.2 Cr(VI) Distribution and Trends 
The key conclusions on Cr(VI) distribution and trends observed in the IM performance monitoring area 
during 2014 include: 

 Overall, the groundwater Cr(VI) concentrations in the floodplain are stable or decreasing. The ongoing 
monitoring has shown marked decreases in Cr(VI) concentration in the floodplain areas where IM 
pumping exerts a strong influence on hydraulic gradients (for example, well clusters MW‐36, MW‐39, 
and MW‐44). 

 MW‐34‐100 has shown a seasonally fluctuating trend in Cr(VI) concentration over the past 6 to 7 years. 
However, since June 2006 concentrations at this well have shown a general downward trend. Landward 
gradients have been present at this location since IM pumping began; therefore, the seasonal 
fluctuations in concentration observed at MW‐34‐100 do not indicate any movement of the plume 
toward the river. 

 The groundwater ORP and stable isotope data continue to confirm that continued IM extraction is 
drawing more oxidizing river‐influenced groundwater into the performance monitoring area. 

5.4.2 Status of Operations and Monitoring 
Per DTSC direction, PG&E will continue to operate both TW‐3D and PE‐1 at a target combined pumping rate 
of 135 gpm, except for periods of planned and unplanned downtime. Treated groundwater will be 
discharged into the IM‐3 injection wells in accordance with compliance requirements of the waste discharge 
applicable, relevant, and appropriate requirements, as documented in Attachment A to the Letter 
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Agreement issued July 26, 2011 (California Regional Water Quality Control Board, 2011). Saline water 
generated as a byproduct of the reverse osmosis process will continue to be transported offsite for 
treatment and disposal. 

PG&E will balance the pumping rates between TW‐3D and PE‐1 to maintain the target pumping rate and 
maintain appropriate hydraulic gradients across the Alluvial Aquifer. If, at any time, hydraulic data indicate 
that PE‐1 pumping has the potential to draw higher concentrations of chromium away from the capture 
zone of TW‐3D, PG&E will request authorization from DTSC to increase the pumping rate at TW‐3D and 
decrease the rate at PE‐1. TW‐2D will continue to serve as a backup extraction well to TW‐3D and PE‐1. 

Current USBR projections show that the river levels will increase during the next quarterly reporting period 
(January through March 2015) through April and decline from April into the winter. By April 2015, the 
average monthly river elevations are projected to reach their maximum level of the year. The lowest river 
levels during the upcoming IM operations year are expected to occur in December 2015. 
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6.0 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. Monitoring results, operations, and performance monitoring data will be reported in 
the First Quarter 2015 quarterly monitoring report, which will be submitted by April 30, 2015. 

6.1 Groundwater Monitoring Program 
6.1.1 Quarterly Monitoring 
As described in the July 23, 2010, DTSC sampling schedule approval (DTSC, 2010a), the first quarter 
monitoring event occurred February 9 through February 19, 2015. This sampling event was conducted at 
19 wells. 

6.1.2 Monthly Monitoring 
Monthly sampling of the two active extraction wells (TW‐3D and PE‐1) will continue to be performed during 
the first 2 weeks of each month. Results will be reported in the First Quarter 2015 monitoring report. 

6.2 Surface Water Monitoring Program 
The RMP low river event occurred January 14 and 15, 2015. The First Quarter 2015 surface water monitoring 
event was conducted February 24 and 25, 2015, at locations in the RMP monitoring network. Results will be 
reported in the First Quarter 2015 quarterly monitoring report. 

6.3 Performance Monitoring Program 
6.3.1 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 First Quarter 2015, 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 compliance requirements of the waste discharge applicable, relevant, and appropriate 
requirements. 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. 

6.3.2 Transducer Download 
Downloads of the transducers in the key gradient control wells (MW‐27‐085, MW‐31‐135, MW‐33‐150, 
MW‐34‐100, and MW‐45‐095), and the MW‐33 cluster will continue to be conducted via telemetry during 
First Quarter 2015. Downloads of the remainder of the transducers will occur during the first week of each 
month during First Quarter 2015. 
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7.0 Recommendations 
This section presents the recommended modifications to the PMP and GMP. 

7.1 Recommended Modifications to the Performance 
Monitoring Program 

Chromium sample results for all wells have generally remained below their respective trigger levels since 
they were established in August 2006 and approved in July 2008 (CH2M HILL, 2006; DTSC, 2008b). Most 
wells greater than the IM performance standard of 20 µg/L for Cr(VI) show stable or decreasing trends (see 
Appendix C); therefore, no change in trigger levels is recommended at this time.  

7.2 Recommended Modifications to Groundwater 
Monitoring Program Sampling Frequency and 
Analytical List  

The following two sections clarify the sampling frequency at one well location and present a modified plan 
for non‐chromium metals and water quality sampling. 

7.2.1 Groundwater Monitoring Program Sampling Frequency Modifications 
On June 27, 2014, the DTSC approved the revised GMP sampling frequencies recommended in the 2013 
Annual Report with some modifications (DTSC, 2014). The approved sampling frequencies are shown in 
Table 7‐1 with this report.  

One clarification to the GMP sampling frequency is requested with this report for monitoring well MW‐45‐
95a. Because of the proximity of this well to extraction well PE‐1, which has a similar screen interval and is 
sampled monthly, no further GMP sampling from MW‐45‐95a is proposed. 

7.2.2 Groundwater Monitoring Program Analytical Plan Modifications 
With approval of sampling frequency modification on June 27, 2014, the DTSC also requested a revised 
sampling plan for non‐chromium metals and water quality analyses. Table 7‐1 shows the approved purge 
methods and sampling frequencies for several DTSC‐approved sampling programs, as well as proposed 
sampling plans for other non‐chromium analyses including the following columns from left to right:    

 The “DTSC‐approved purge method” shows the purge method approved in June 2014, consisting of 
either micropurge (limited drawdown) or three‐volume purge. Additionally, some extraction or supply 
wells are sampled from taps and HydraSleeve samples are being collected from the MW‐40 well location 
as described below. 

 The “DTSC‐approved Sampling Frequency” column shows the sampling frequency for analyses of Cr(VI), 
chromium, and specific conductivity approved in June 2014. 

 Wells in the IMCP group are subject to notification requirements based on Cr(VI) trigger levels. The 2014 
results for these wells are below trigger levels, and no changes are proposed. 

 The IMCP monitoring program is shown next. There were originally 15 wells in the program before it 
was modified to include only 10 monitoring wells. The table notes list the analytes in this program, 
which include general chemistry and stable isotope analyses. No reductions to this monitoring program 
are proposed; however, analysis for ammonia will be added to this suite to aid geochemical evaluation 
of redox conditions, separate from IMCP requirements.  

 The next two columns show sampling programs for COPCs (molybdenum, selenium and nitrate, with 
fluoride added at several floodplain wells) and for in situ reductive remediation byproducts (arsenic and 
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manganese). This monitoring program is proposed to continue as shown through 2015 for evaluation in 
the 2015 annual report.  

The remaining columns of Table 7‐1 show proposed modifications to the analytical program, proposed to 
begin with the annual sampling event in Fourth Quarter 2015: 

 The analytical list for water quality monitoring is similar to the list for the previous IMCP, with the 
exception of stable isotopes, the cation boron, and the anion nitrate. This monitoring plan is proposed 
for annual or biennial sampling as noted, with ammonia added to aid in redox geochemical evaluation. 
This sampling list will be reevaluated based on 2015 results in the next annual report.  

 Stable isotope analyses are used to measure the relative signatures of river water in groundwater and 
industrial water (containing chromium) in groundwater. Additional sampling locations are included 
beyond those required under the IMCP. The isotopic signature measured across the floodplain is 
stabilizing or equilibrating to the IM pumping over time, as discussed in Section 5.3.2.3, so the number 
and frequency of wells selected for stable isotope analyses beyond the IMCP will be reevaluated in each 
annual report. 

 The proposed plan for Title 22 (T22) metals sampling is shown in the last column with angled headers. 
Title 22 metals were sampled at a set of 12 wells historically before a smaller set was sampled through 
2013 after the DTSC approval of sampling modifications. A set of 26 monitoring wells is proposed for T22 
sampling in the Fourth Quarter 2015 annual and biennial GMP sampling event. The wells listed fall into 
two groups:  

- Wells historically sampled for T22 or background study metals lists have one round of sampling 
proposed to update past trends and evaluate recommendations for continued sampling. 

- Wells newly proposed for T22 sampling are selected to provide areal coverage in the East Ravine 
area, compressor station area, or northern floodplain where historical T22 sampling was not 
performed, such as added well locations MW‐35, MW‐59, MW‐67, MW‐72 and MW‐74, or to fill 
gaps in historical T22 metals sampling, such as at MW‐14. 

The upcoming semiannual Second Quarter 2015 GMP sampling event will continue to collect the chromium, 
IMCP, COPC, and byproduct analytical suites at the well locations shown in Table 7‐1. Sampling for the 
proposed water quality, additional stable isotope, and T22 metals locations shown in Table 7‐1 would begin 
with the Fourth Quarter 2015 annual/biennial GMP event, after DTSC review and approval of these plans. 

7.3 Initial Results for Implementation of Alternative 
Groundwater Sampling Methods 

The following sections discuss the sampling method trials at well clusters MW‐38 and MW‐40 and the initial 
micropurge results and recommendations for the program. 

7.3.1 Field Groundwater Sampling Method Trial at MW-38 and MW-40 Well 
Clusters 

As summarized in Table D‐5, a groundwater sampling comparison study was initiated at MW‐38S and MW‐
38D in the Fourth Quarter of 2014 collecting samples using the traditional three‐volume purge sampling 
method and micropurge sample collection methods. This was done following the DTSC request made as a 
comment in the June 27, 2014 approval letter for sampling methods and frequency modifications. Wells 
MW‐38S and MW‐38D were repaired and redeveloped in 2013 to resume sampling, after being damaged by 
flood flow in Bat Cave Wash (CH2M HILL, 2011). The Fourth Quarter 2014 results for both sampling methods 
were comparable at each of these wells. 

Similarly, a groundwater sampling comparison study was initiated at MW‐40S and MW‐40D in the Fourth 
Quarter of 2014 collecting samples using the micropurge sampling method and Hydrasleeve grab sample 
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collection method (Table D‐5). This was done following DTSC’s request, in a June 27, 2014 approval letter, to 
test grab sampling at these wells in the I‐40 highway median. Results for both methods were comparable at 
the MW‐40S well and also comparable to previous samples collected using the three‐volume purge method 
(Table 3‐1). At MW‐40D, the Cr(VI) result for micropurge (160 µg/L) was more than double the result for the 
Hydrasleeve grab sample (73 µg/L). However, the micropurge result was comparable to previous results 
using the three‐volume purge method (Table 3‐1). Additional samples will be needed for evaluation of the 
grab sampling trial beyond these preliminary observations. 

7.3.2 Initial Results for Site-wide Micropurge Groundwater Sampling Method 
During the Fourth Quarter 2014 groundwater sampling event, 98 monitoring wells were sampled using the 
micropurge sampling method (excluding wells listed in Section 3.0). The sample results for the 98 wells were 
generally comparable to results previously reported using the three‐volume purge method, with a few 
exceptions listed below. Note that the exceptions may not be related to the sample method but may be due 
to other natural factors. Monitoring wells sampled using micropurge sampling methods that reported the 
lowest Cr(VI) concentrations to date were MW‐10, MW‐24B, MW‐25, MW‐37D, and MW‐67‐260. The 
concentrations in these wells were at least 20 percent lower than the previous historical low for each well 
and are summarized below: 

 The concentrations at MW‐10 (Figure C‐1), MW‐25 (Figure C‐3), and MW‐37D (Figure C‐8) were trending 
downwards before micropurge sample collection in Fourth Quarter 2014 so the sample method may not 
be the primary reason for the low results reported at these locations.  

 MW‐24B is located in the vicinity of the upland in‐situ pilot test so it is likely that treated groundwater 
has moved to the vicinity of this well.  

 Concentrations at MW‐67‐260 were previously steady at approximately 2,000 µg/L since sample 
collection began in June 2011 using three‐volume purge methods (Figure C‐16). The December 2014 
result of 740 µg/L using the micropurge sampling represents a significant decrease.  

Other wells sampled using micropurge methods showing noticeably low Cr(VI) results in Fourth Quarter 
2014 that were within 20 percent of historical ranges include MW‐33‐150 (Figure C‐5) and MW‐35‐135 
(Figure C‐6). Additional data will need to be collected to evaluate if these results are related to using the 
micropurge sampling method. 

There are insufficient data (generally only one to two samples) to evaluate whether there are significant 
changes due to the first site‐wide implementation of micropurge sample collection methods. It is 
recommended that additional micropurge data be collected to allow for meaningful comparisons between 
the micropurge and three‐volume purge sampling methods. 

7.3.3 Sampling Method Trial Recommendations 
It is recommended that the sampling trial at MW‐38S, MW‐38D, MW‐40S, and MW‐40D be continued 
through 2015. Collection of micropurge and Hydrasleeve samples from MW‐40S at the same semiannual 
frequency as MW‐40D (more frequently than the approved annual frequency for MW‐40S) during 2015 will 
help to obtain three data points for the 2015 annual reporting period so that a recommendation for a single 
future sample collection method can be made at each well.  

It is recommended that sample collection using the micropurge sampling method at the approved 
monitoring locations continue to be conducted in 2015. A preliminary evaluation of the micropurge data and 
a comparison to previous three‐volume purge results will be presented in the 2015 annual report. 
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Table 1-1 

Topock Monitoring Reporting Schedule  
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and 
Site-wide Groundwater and Surface Water Monitoring Report, 
PG&E Topock Compressor Station, Needles, California 

Program First Quarter 
Second 
Quarter Third Quarter Fourth Quarter 

Groundwater Monitoring Program January - March April - June July - October November - December 

Surface Water Monitoring Program January - March April - June July - October November - December 

Performance Monitoring Program January - March April - June July - October November - December 

IM-3 Monitoring (Chromium removed) January - February March - May June - September October - December 
 



PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

09-Dec-13 240 236 31 2,600 MW-9 7.5 SA 3V

02-Dec-14 210 210 -68 2,700 7.4 MP

12-Dec-13 380 367 -26 2,500 MW-10 7.5 SA 3V

14-May-14 260 250 57 2,400 7.2 3V

14-May-14 260 260 FD2,400 FD FD3V

02-Dec-14 200 220 -66 2,400 7.4 MP

02-Dec-14 130 120 -5 2,100 MW-11 7.2 SA MP

02-Dec-14 130 120 FD2,100 FD FDMP

25-Sep-13 2,260 2,590 200 6,700 MW-12 8.1 SA 3V

10-Dec-13 2,440 2,350 -18 7,000 8.2 3V

25-Feb-14 2,560 2,480 84 7,000 8.0 3V

01-May-14 2,400 2,200 -19 6,000 8.1 3V

15-Dec-14 2,300 2,300 -59 7,100 7.6 MP

13-Nov-13 19.4 16.9 140 2,000 MW-13 7.5 SA 3V

13-Nov-14 21.0 21.0 30 2,000 7.3 MP

19-Dec-13 17.2 17.3 5.0 1,700 MW-14 7.5 SA 3V

12-Nov-14 15.0 16.0 12 1,900 7.5 MP

11-Nov-13 10.7 10.3 280 1,400 MW-15 7.7 SA 3V

11-Nov-14 13.0 13.0 28 1,700 7.4 MP

06-Nov-13 8.5 8.3 150 920 MW-16 8.1 SA 3V

22-Apr-14 9.9 9.7 44 --- 7.6 3V

11-Nov-13 11.8 11.6 260 1,200 MW-17 8.0 SA 3V

23-Apr-14 12.0 12.0 36 --- 7.9 3V

11-Nov-13 18.6 17.5 230 1,200 MW-18 7.6 SA 3V

13-Nov-14 21.0 21.0 24 1,300 7.5 MP

05-Dec-13 522 487 190 2,100 MW-19 7.6 SA 3V

28-Apr-14 550 520 77 --- 7.3 3V

10-Dec-14 630 680 -78 2,300 7.6 MP

11-Dec-13 2,140 2,520 16 1,900 MW-20-70 7.6 SA 3V

07-May-14 2,200 2,400 -7 1,600 7.5 3V

15-Dec-14 2,000 2,100 -86 1,900 7.7 MP

11-Dec-13 2,140 2,080 23 2,500 MW-20-100 7.2 MA 3V

07-May-14 2,900 2,900 -40 2,400 7.2 3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

15-Dec-14 1,900 1,900 -83 2,600 MW-20-100 7.5 MA MP

17-Dec-13 9,370 9,620 -64 11,000 MW-20-130 7.4 DA 3V

17-Dec-13 9,370 10,700 FD11,000 FD FD3V

12-May-14 9,100 9,000 -85 9,900 7.5 3V

15-Dec-14 6,600 6,600 -150 11,000 7.5 MP

15-Dec-14 6,500 6,300 FD11,000 FD FDMP

10-Sep-13 ND (1.0) 1.5 120 10,000 MW-21 7.1 SA 3V

05-Nov-13 1.5 2.8 190 8,900 5.7 3V

19-Feb-14 2.6 3.5 8.0 --- 7.1 3V

22-Apr-14 1.9 1.8 -190 8,300 7.2 3V

11-Nov-14 2.4 2.7 -13 9,300 7.1 MP

14-Nov-13 ND (1.0) ND (1.0) -36 20,000 MW-22 6.6 SA 3V

30-Apr-14 ND (1.0) ND (1.0) -160 --- 6.8 3V

18-Dec-14 ND (1.0) ND (5.0) -42 27,000 6.6 MP

17-Sep-13 36.9 38.4 120 15,000 MW-23-060 9.4 BR 3V

11-Nov-13 35.9 34.9 160 15,000 9.3 3V

13-Feb-14 34.9 38.0 70 --- 9.4 3V

22-Apr-14 39.0 34.0 21 --- 9.2 3V

10-Nov-14 38.0 32.0 -62 15,000 9.2 3V

17-Sep-13 13.7 14.3 140 15,000 MW-23-080 9.9 BR 3V

11-Nov-13 11.0 11.2 81 15,000 10.2 3V

13-Feb-14 8.4 9.0 16 --- 10.2 3V

22-Apr-14 15.0 13.0 -60 --- 10.1 3V

10-Nov-14 5.3 5.2 -220 15,000 10.0 3V

04-Nov-14 ND (0.20) ND (5.0) -200 1,800 MW-24A 8.1 SA MP

18-Dec-14 ND (1.0) 5.4 -250 18,000 MW-24B 8.3 DA MP

10-Sep-13 ND (1.0) ND (1.0) -180 14,000 MW-24BR 8.1 BR 3V

03-Dec-13 ND (0.20) ND (1.0) -230 14,000 8.0 3V

20-Feb-14 ND (1.0) ND (1.0) -250 --- 8.0 3V

29-Apr-14 ND (1.0) ND (1.0) -250 --- 8.0 3V

04-Dec-14 ND (1.0) ND (1.0) -190 14,000 7.9 3V

09-Dec-13 191 188 -4 1,600 MW-25 7.4 SA 3V

02-Dec-14 140 130 -42 1,600 7.4 MP

04-Dec-13 1,970 2,000 45 3,800 MW-26 7.3 SA 3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

05-May-14 2,200 2,200 -8 3,600 MW-26 7.3 SA 3V

15-Dec-14 2,400 2,300 -60 4,300 7.4 MP

15-Dec-14 2,200 2,300 FD4,300 FD FDMP

04-Nov-13 ND (0.20) ND (1.0) 19 900 MW-27-20 7.4 SA 3V

14-Apr-14 ND (0.20) ND (1.0) 4.0 1,000 7.5 3V

04-Nov-14 ND (0.20) ND (1.0) -21 890 7.5 MP

02-Oct-13 ND (0.20) ND (1.0) -86 760 MW-27-60 7.4 MA 3V

04-Nov-13 ND (0.20) ND (1.0) -78 950 7.6 3V

10-Feb-14 ND (0.20) ND (1.0) -180 860 7.6 3V

14-Apr-14 ND (0.20) ND (1.0) -190 920 7.6 3V

14-Apr-14 ND (0.20) ND (1.0) FD900 FD FD3V

04-Nov-14 ND (0.20) ND (1.0) -120 970 7.6 MP

04-Nov-14 ND (0.20) ND (1.0) FD980 FD FDMP

02-Oct-13 ND (1.0) ND (1.0) -38 9,000 MW-27-85 7.2 DA 3V

04-Nov-13 ND (0.20) ND (1.0) -16 9,800 7.3 3V

10-Feb-14 ND (1.0) ND (1.0) -280 9,600 7.3 3V

14-Apr-14 ND (1.0) ND (1.0) -230 11,000 7.3 3V

04-Nov-14 ND (0.20) ND (1.0) -25 8,500 7.4 MP

05-Nov-13 ND (0.20) ND (1.0) 200 6,700 MW-28-25 7.2 SA 3V

15-Apr-14 ND (0.20) ND (1.0) -240 910 7.3 3V

11-Nov-14 ND (0.20) ND (1.0) 110 1,000 7.1 MP

11-Sep-13 ND (0.20) ND (1.0) -56 6,600 MW-28-90 7.1 DA 3V

05-Nov-13 ND (0.20) ND (1.0) 190 6,700 7.3 3V

12-Feb-14 ND (0.20) ND (1.0) -54 7,000 7.3 3V

15-Apr-14 ND (0.20) ND (1.0) -220 6,700 7.2 3V

15-Apr-14 ND (0.20) ND (1.0) FD6,600 FD FD3V

11-Nov-14 ND (0.20) ND (1.0) -28 6,200 7.1 MP

05-Nov-13 ND (0.20) ND (1.0) -74 1,800 JMW-29 7.2 SA 3V

05-Nov-13 ND (0.20) ND (1.0) FD2,300 JFD FD3V

16-Apr-14 ND (0.20) ND (1.0) -170 2,300 7.3 3V

10-Nov-14 ND (0.20) ND (1.0) -110 2,100 7.3 MP

04-Nov-13 ND (0.20) ND (1.0) -190 5,300 MW-30-30 7.8 SA 3V

14-Apr-14 0.21 ND (1.0) -260 6,800 7.8 3V

10-Nov-14 0.21 ND (1.0) -120 10,000 7.6 MP
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

04-Nov-13 ND (0.20) ND (1.0) -120 1,100 MW-30-50 7.6 MA 3V

10-Nov-14 ND (0.20) ND (1.0) 7.3 1,000 7.6 MP

10-Nov-14 ND (0.20) ND (1.0) FD1,000 FD FDMP

03-Dec-13 422 383 20 3,100 MW-31-60 7.5 SA 3V

12-May-14 270 270 -30 --- 7.5 3V

03-Dec-14 600 660 -10 2,700 7.7 MP

07-Nov-13 11.5 11.3 -110 12,000 MW-31-135 7.7 DA 3V

05-Nov-14 12.0 12.0 -200 10,000 7.8 MP

16-Dec-13 ND (1.0) ND (1.0) -100 40,000 MW-32-20 6.7 SA 3V

11-Nov-14 ND (1.0) ND (5.0) -94 37,000 6.8 MP

11-Nov-14 ND (1.0) ND (5.0) FD37,000 FD FDMP

06-Nov-13 ND (1.0) ND (1.0) -79 12,000 MW-32-35 7.2 SA 3V

16-Apr-14 ND (1.0) ND (1.0) -190 --- 7.1 3V

11-Nov-14 ND (1.0) ND (1.0) -110 11,000 7.1 MP

16-Sep-13 ND (1.0) ND (1.0) 180 10,000 MW-33-40 7.7 SA 3V

03-Dec-13 ND (1.0) ND (1.0) 110 9,600 7.9 3V

12-Feb-14 0.28 ND (1.0) 120 7,100 8.0 3V

17-Apr-14 ND (0.20) ND (1.0) -170 5,600 8.1 3V

11-Nov-14 ND (1.0) ND (1.0) 100 14,000 7.6 MP

16-Sep-13 13.6 13.6 230 8,800 MW-33-90 7.4 MA 3V

03-Dec-13 13.1 12.6 120 9,600 7.4 3V

12-Feb-14 13.3 15.5 140 9,900 7.4 3V

21-Apr-14 11.0 10.0 -230 8,800 7.2 3V

21-Apr-14 12.0 J 9.8 J FD8,700 FD FD3V

12-Nov-14 7.9 7.7 140 9,300 7.4 MP

16-Sep-13 10.6 10.9 160 15,000 MW-33-150 7.4 DA 3V

03-Dec-13 10.7 11.0 140 16,000 7.5 3V

12-Feb-14 9.7 10.6 170 16,000 7.5 3V

12-Feb-14 9.4 10.8 FD16,000 FD FD3V

17-Apr-14 12.0 J 9.6 J -290 14,000 7.5 3V

12-Nov-14 0.86 ND (1.0) 110 14,000 7.4 MP

12-Sep-13 12.5 13.0 110 17,000 MW-33-210 7.3 DA 3V

03-Dec-13 12.5 13.2 140 18,000 7.4 3V

03-Dec-13 12.9 13.0 FD18,000 FD FD3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

12-Feb-14 11.6 13.5 130 18,000 MW-33-210 7.4 DA 3V

21-Apr-14 10.0 8.4 -300 17,000 7.3 3V

12-Nov-14 13.0 12.0 140 18,000 7.4 MP

20-Nov-13 ND (0.20) ND (1.0) -65 780 MW-34-55 7.7 MA 3V

06-Nov-14 ND (0.20) ND (1.0) -35 840 7.6 MP

02-Oct-13 ND (1.0) ND (1.0) -37 6,600 MW-34-80 7.4 DA 3V

20-Nov-13 ND (1.0) ND (1.0) 14 7,300 7.4 3V

20-Nov-13 ND (1.0) ND (1.0) FD7,300 FD FD3V

10-Feb-14 ND (0.20) ND (1.0) -290 --- 7.4 3V

17-Apr-14 ND (0.20) ND (1.0) -280 --- 7.3 3V

06-Nov-14 ND (0.20) ND (1.0) -4 5,900 7.3 MP

02-Oct-13 82.6 79.5 80 15,000 MW-34-100 7.6 DA 3V

02-Oct-13 81.5 84.5 FD15,000 FD FD3V

20-Nov-13 143 136 -120 18,000 7.7 3V

20-Nov-13 137 141 FD18,000 FD FD3V

16-Dec-13 246 268 -130 --- 7.6 3V

22-Jan-14 263 270 -220 --- 6.8 3V

10-Feb-14 159 170 -160 --- 7.7 3V

17-Apr-14 3.0 3.5 -220 --- 7.5 3V

02-Oct-14 100 89.0 -230 --- 7.4 MP

01-Dec-14 220 230 -62 17,000 7.6 MP

01-Dec-14 230 220 FD17,000 FD FDMP

10-Sep-13 21.9 21.2 200 7,000 MW-35-60 7.2 SA 3V

12-Nov-13 20.5 17.2 -11 6,600 7.4 3V

17-Feb-14 21.1 21.8 98 6,200 6.9 3V

17-Feb-14 21.4 20.4 FD6,400 FD FD3V

24-Apr-14 25.0 24.0 0.0 5,600 7.4 3V

24-Apr-14 25.0 22.0 FD5,700 FD FD3V

13-Nov-14 21.0 20.0 -97 6,700 7.3 MP

12-Nov-13 29.9 27.5 58 9,200 MW-35-135 7.8 DA 3V

24-Apr-14 29.0 25.0 -86 --- 7.5 3V

13-Nov-14 30.0 28.0 -200 10,000 7.6 MP

11-Nov-13 ND (0.20) ND (1.0) -150 5,500 MW-36-20 7.7 SA 3V

11-Nov-13 ND (0.20) ND (1.0) FD5,400 FD FD3V

15-Dec-14 ND (0.20) ND (1.0) -130 11,000 7.5 MP
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

11-Nov-13 ND (0.20) ND (1.0) -280 1,300 MW-36-40 7.8 SA 3V

15-Dec-14 0.34 ND (1.0) -110 1,200 7.9 MP

11-Nov-13 ND (0.20) ND (1.0) -57 920 MW-36-50 7.3 MA 3V

15-Dec-14 ND (0.20) ND (1.0) -35 1,200 7.7 MP

11-Nov-13 ND (0.20) ND (1.0) -17 930 MW-36-70 7.9 MA 3V

15-Dec-14 ND (0.20) ND (1.0) -24 1,000 7.8 MP

11-Nov-13 ND (0.20) ND (1.0) -90 1,000 MW-36-90 8.3 DA 3V

17-Apr-14 ND (0.20) ND (1.0) -310 --- 8.2 3V

15-Dec-14 ND (0.20) ND (1.0) 16 1,200 8.5 MP

16-Dec-13 53.8 59.5 -140 7,800 MW-36-100 7.2 DA 3V

17-Apr-14 48.0 47.0 -360 7,000 7.3 3V

13-Nov-14 65.0 62.0 -20 7,400 7.2 MP

06-Nov-13 9.8 9.3 140 5,000 MW-37S 7.7 MA 3V

12-Nov-14 11.0 11.0 -88 5,500 7.6 MP

02-Dec-13 12.0 13.0 -180 13,000 MW-37D 7.7 DA 3V

10-Apr-14 110 99.0 -190 15,000 7.6 3V

02-Dec-14 8.0 7.5 -190 14,000 7.6 MP

24-Sep-13 3.2 6.8 -170 1,700 MW-38S 7.6 SA 3V

03-Dec-13 0.59 2.4 -240 --- 7.9 3V

14-May-14 1.5 2.1 -260 --- 7.6 3V

22-Sep-14 ND (0.20) ND (1.0) ------ 7.9 3V

05-Nov-14 ND (0.20) ND (1.0) -260 1,500 7.8 3V

17-Sep-13 7.5 8.1 -79 20,000 MW-38D 8.1 DA 3V

13-Nov-13 9.1 10.2 19 --- 8.1 3V

14-May-14 17.0 14.0 -310 --- 8.0 3V

05-Nov-14 17.0 15.0 -260 20,000 8.3 3V

12-Nov-13 ND (0.20) ND (1.0) -150 1,100 MW-39-40 8.0 SA 3V

16-Dec-14 ND (0.20) ND (1.0) -130 1,400 8.0 MP

12-Nov-13 ND (0.20) ND (1.0) -34 1,100 MW-39-50 7.8 MA 3V

16-Dec-14 ND (0.20) ND (1.0) 8.9 1,300 7.8 MP

12-Nov-13 ND (0.20) ND (1.0) 30 1,500 MW-39-60 7.9 MA 3V

16-Dec-14 ND (0.20) ND (1.0) 39 1,500 8.0 MP

16-Dec-14 ND (0.20) ND (1.0) FD1,500 FD FDMP
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

12-Nov-13 ND (0.20) ND (1.0) 200 1,800 MW-39-70 7.6 MA 3V

16-Dec-14 ND (0.20) ND (1.0) 25 2,200 7.9 MP

12-Nov-13 ND (0.20) ND (1.0) 27 5,600 MW-39-80 7.3 DA 3V

16-Dec-14 ND (0.20) ND (1.0) 44 4,400 7.7 MP

04-Dec-13 52.2 53.9 110 14,000 MW-39-100 6.7 DA 3V

04-Dec-13 52.2 51.4 FD14,000 FD FD3V

01-Dec-14 57.0 49.0 -310 15,000 6.7 MP

11-Nov-13 8.2 8.1 270 1,300 MW-40S 7.7 SA 3V

04-Dec-14 7.6 7.1 -37 2,100 7.2 MP

02-Dec-13 153 148 240 14,000 MW-40D 7.4 DA 3V

24-Apr-14 130 110 -13 13,000 7.4 3V

04-Dec-14 160 140 -89 13,000 7.5 MP

04-Nov-13 17.4 15.3 180 4,900 MW-41S 7.9 SA 3V

04-Nov-14 17.0 17.0 -110 4,900 7.6 MP

04-Nov-13 9.7 9.6 210 14,000 MW-41M 7.7 DA 3V

04-Nov-14 9.5 8.8 -110 13,000 7.0 MP

04-Nov-14 9.5 9.0 FD13,000 FD FDMP

04-Nov-13 3.8 4.3 250 20,000 MW-41D 7.6 DA 3V

10-Apr-14 2.6 2.4 -210 --- 7.6 3V

17-Dec-14 ND (1.0) 1.0 -94 22,000 7.3 MP

05-Nov-13 ND (0.20) ND (1.0) -160 2,600 MW-42-30 7.8 SA 3V

05-Nov-14 0.54 ND (1.0) -170 2,400 8.0 MP

11-Sep-13 ND (0.20) 2.8 -110 1,700 MW-42-55 8.0 MA 3V

05-Nov-13 ND (0.20) 2.3 -150 2,600 7.9 3V

11-Feb-14 ND (0.20) 2.3 -290 --- 8.1 3V

14-Apr-14 0.23 1.6 -210 --- 8.0 3V

06-Nov-14 0.35 2.8 -71 1,200 8.2 MP

11-Sep-13 ND (0.20) ND (1.0) -28 6,800 MW-42-65 7.2 MA 3V

05-Nov-13 ND (0.20) ND (1.0) -34 7,100 7.3 3V

11-Feb-14 ND (0.20) ND (1.0) -350 --- 7.3 3V

14-Apr-14 ND (0.20) ND (1.0) -220 --- 7.3 3V

06-Nov-14 ND (0.20) ND (1.0) 22 6,000 7.4 MP

06-Nov-13 ND (0.20) ND (1.0) -120 1,100 MW-43-25 7.3 SA 3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

15-Apr-14 ND (0.20) ND (1.0) -170 ---MW-43-25 7.2 SA 3V

05-Nov-14 ND (0.20) ND (1.0) -140 1,400 7.3 MP

06-Nov-13 ND (1.0) ND (1.0) -110 9,700 MW-43-75 7.1 DA 3V

05-Nov-14 ND (0.20) ND (1.0) -87 9,200 7.1 MP

06-Nov-13 ND (0.20) ND (1.0) -80 16,000 MW-43-90 6.9 DA 3V

15-Apr-14 ND (1.0) ND (1.0) -160 --- 6.9 3V

05-Nov-14 ND (1.0) ND (1.0) -40 15,000 6.9 MP

02-Dec-13 ND (0.20) ND (1.0) -97 2,000 MW-44-70 7.7 MA 3V

16-Apr-14 ND (0.20) ND (1.0) -290 --- 7.4 3V

11-Nov-14 ND (0.20) ND (1.0) 29 2,000 7.6 MP

12-Sep-13 47.1 46.0 190 10,000 MW-44-115 7.4 DA 3V

02-Dec-13 39.5 43.1 -190 10,000 8.0 3V

11-Feb-14 41.6 42.9 -370 11,000 7.9 3V

16-Apr-14 40.0 37.0 -300 11,000 7.8 3V

23-Sep-14 37.0 32.0 ------ 8.0 MP

23-Sep-14 37.0 31.0 FD---FD FDMP

12-Nov-14 32.0 30.0 52 11,000 7.9 MP

12-Sep-13 ND (1.0) 4.9 -160 8,600 MW-44-125 7.6 DA 3V

12-Sep-13 ND (0.20) 4.7 FD8,600 FD FD3V

02-Dec-13 ND (0.20) 4.1 -160 10,000 7.7 3V

02-Dec-13 ND (0.20) 4.8 FD11,000 FD FD3V

11-Feb-14 ND (1.0) 5.5 -150 11,000 7.8 3V

11-Feb-14 ND (1.0) 5.6 FD11,000 FD FD3V

16-Apr-14 ND (0.20) 5.5 -230 9,200 7.5 3V

16-Apr-14 ND (0.20) 5.1 FD9,200 FD FD3V

12-Nov-14 4.0 J 5.9 -51 8,100 7.5 MP

12-Nov-14 2.9 J 4.8 FD8,400 FD FDMP

02-Dec-13 13.7 14.2 -58 8,400 MW-45-095a 7.6 DA 3V

11-Sep-13 29.5 29.6 130 17,000 MW-46-175 8.0 DA 3V

20-Nov-13 34.2 33.8 220 19,000 8.4 3V

16-Dec-13 50.0 52.5 -180 --- 8.3 3V

22-Jan-14 46.3 46.1 -150 --- 7.8 3V

11-Feb-14 35.6 38.0 -400 18,000 8.3 3V

11-Feb-14 35.4 39.7 FD18,000 FD FD3V

15-Apr-14 21.0 19.0 -330 19,000 8.2 3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

23-Sep-14 14.0 13.0 -300 ---MW-46-175 8.4 DA MP

13-Nov-14 23.0 25.0 65 19,000 8.2 MP

20-Nov-13 6.0 5.1 210 23,000 MW-46-205 8.4 DA 3V

15-Apr-14 5.5 4.8 -420 --- 8.3 3V

13-Nov-14 1.5 1.9 130 2,200 8.1 MP

12-Nov-13 17.2 16.4 160 4,500 MW-47-55 7.6 SA 3V

23-Apr-14 16.0 14.0 -11 --- 7.4 3V

11-Nov-14 16.0 16.0 -74 4,600 7.5 MP

12-Nov-13 17.4 14.3 170 12,000 MW-47-115 7.6 DA 3V

23-Apr-14 23.0 20.0 -180 --- 7.5 3V

23-Apr-14 24.0 20.0 FD---FD FD3V

11-Nov-14 19.0 17.0 -290 13,000 7.3 MP

11-Sep-13 ND (1.0) ND (1.0) 24 16,000 MW-48 7.4 BR 3V

06-Nov-13 ND (1.0) ND (1.0) 140 17,000 7.8 3V

20-Feb-14 ND (1.0) ND (1.0) 130 --- 7.5 3V

23-Apr-14 ND (1.0) ND (1.0) -200 --- 6.6 3V

06-Nov-14 ND (1.0) ND (1.0) -83 16,000 7.0 3V

06-Nov-13 1.3 2.0 24 12,000 MW-49-135 7.6 DA 3V

22-Dec-14 2.3 2.0 -230 14,000 7.7 MP

06-Nov-13 2.0 2.9 100 24,000 MW-49-275 7.8 DA 3V

17-Dec-14 ND (1.0) 1.2 -150 27,000 8.0 MP

07-Nov-13 ND (0.20) ND (1.0) -150 40,000 MW-49-365 7.8 DA 3V

17-Dec-14 ND (1.0) ND (5.0) -190 39,000 7.8 MP

17-Dec-14 ND (1.0) ND (5.0) FD39,000 FD FDMP

06-Nov-13 12.3 11.5 140 4,800 MW-50-095 7.9 MA 3V

23-Apr-14 13.0 12.0 -10 --- 7.7 3V

11-Nov-14 13.0 12.0 -73 4,900 7.5 MP

26-Sep-13 7,060 6,760 160 19,000 MW-50-200 7.6 DA 3V

17-Dec-13 6,600 7,110 -32 20,000 7.6 3V

26-Feb-14 7,010 6,940 -70 --- 7.3 3V

12-May-14 7,400 7,200 -7 --- 7.7 3V

16-Dec-14 4,800 5,200 -7 21,000 7.7 MP

11-Dec-13 4,520 J 4,550 13 9,800 MW-51 7.4 MA 3V

12-May-14 4,800 4,700 -50 9,900 7.5 3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

15-Dec-14 4,400 4,800 -130 12,000 MW-51 7.5 MA MP

13-Nov-13 ND (0.20) ND (1.0) -100 7,800 MW-52S 6.8 MA MP

30-Apr-14 ND (0.20) ND (1.0) -200 --- 6.8 MP

17-Dec-14 ND (1.0) ND (1.0) -88 9,100 6.8 MP

13-Nov-13 ND (1.0) ND (1.0) -140 15,000 MW-52M 7.5 DA MP

13-Nov-13 ND (1.0) ND (1.0) FD13,000 FD FDMP

30-Apr-14 ND (1.0) ND (1.0) -280 --- 7.4 MP

17-Dec-14 ND (1.0) ND (1.0) -120 16,000 7.5 MP

13-Nov-13 ND (1.0) ND (1.0) -150 20,000 MW-52D 7.6 DA MP

30-Apr-14 ND (1.0) ND (1.0) -260 --- 7.7 MP

17-Dec-14 ND (1.0) ND (1.0) -150 22,000 7.9 MP

13-Nov-13 ND (1.0) ND (1.0) -190 16,000 MW-53M 8.0 DA MP

30-Apr-14 ND (1.0) ND (1.0) -240 --- 7.9 MP

17-Dec-14 ND (1.0) ND (1.0) -160 20,000 8.0 MP

13-Nov-13 ND (1.0) ND (1.0) -180 22,000 MW-53D 8.1 DA MP

30-Apr-14 ND (1.0) ND (1.0) -260 --- 8.2 MP

17-Dec-14 ND (1.0) ND (5.0) -150 27,000 8.2 MP

21-Nov-13 ND (1.0) ND (1.0) 12 9,750 MW-54-85 7.6 DA 3V

09-Apr-14 ND (1.0) J ND (1.0) -220 9,230 J 7.6 3V

18-Nov-14 ND (0.20) ND (1.0) -220 10,600 7.3 MP

18-Nov-14 ND (0.20) ND (1.0) FD10,500 FD FDMP

21-Nov-13 ND (1.0) ND (1.0) 15 12,100 MW-54-140 7.7 DA 3V

09-Apr-14 ND (1.0) J ND (1.0) -230 12,300 J 7.7 3V

09-Apr-14 ND (1.0) J ND (1.0) FD12,200 JFD FD3V

18-Nov-14 ND (0.20) ND (1.0) -240 12,900 7.7 MP

21-Nov-13 ND (1.0) ND (1.0) -110 18,000 MW-54-195 8.1 DA 3V

09-Apr-14 ND (1.0) J ND (1.0) -240 18,300 J 8.0 3V

18-Nov-14 ND (2.0) ND (1.0) -290 19,500 7.9 MP

21-Nov-13 ND (0.20) ND (1.0) 30 1,450 MW-55-45 7.8 MA 3V

18-Nov-14 ND (1.0) ND (1.0) -270 1,470 7.4 MP

21-Nov-13 7.2 7.6 -2 8,220 MW-55-120 7.9 DA 3V

21-Nov-13 7.3 7.6 FD8,280 FD FD3V

18-Nov-14 7.5 7.2 -87 8,930 7.7 MP
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

14-Nov-13 ND (0.20) 2.6 -110 6,160 MW-56S 7.0 SA MP

10-Apr-14 ND (1.0) J 5.3 -230 6,390 J 7.0 MP

18-Dec-14 ND (0.20) ND (1.0) -72 7,080 7.0 MP

14-Nov-13 ND (1.0) ND (1.0) -110 18,700 MW-56M 7.3 DA MP

10-Apr-14 ND (1.0) J 1.8 -250 14,400 J 7.3 MP

18-Dec-14 ND (1.0) ND (5.0) -90 14,100 7.2 MP

14-Nov-13 ND (1.0) 1.6 J -130 13,700 MW-56D 7.7 DA MP

10-Apr-14 ND (1.0) J ND (1.0) -260 19,800 J 7.7 MP

18-Dec-14 ND (1.0) ND (5.0) -140 2,040 7.6 MP

23-Sep-13 554 561 210 2,000 MW-57-070 7.2 BR 3V

12-Dec-13 461 512 -36 2,200 7.2 3V

24-Feb-14 394 409 61 --- 7.2 3V

28-Apr-14 430 460 86 --- 7.0 3V

10-Dec-14 530 520 -30 2,700 7.0 3V

10-Sep-13 10.1 10.1 150 18,000 MW-57-185 8.0 BR 3V

07-Nov-13 9.5 9.4 -300 19,000 8.3 3V

07-Nov-13 9.7 9.4 FD19,000 FD FD3V

13-Feb-14 9.2 10.5 11 18,000 8.8 3V

22-Apr-14 8.8 7.8 -81 17,000 8.8 3V

10-Nov-14 9.5 8.9 -220 17,000 9.2 3V

19-Sep-13 0.73 ND (1.0) 110 8,400 MW-58BR 7.6 BR MP

17-Dec-13 1.1 1.5 -170 8,600 7.5 MP

25-Feb-14 2.3 3.1 -160 --- 7.5 MP

06-May-14 0.87 ND (1.0) -270 --- 7.6 MP

24-Sep-14 2.1 2.2 ------ 7.5 MP

09-Dec-14 3.6 3.0 -180 8,800 7.6 MP

25-Sep-13 4,180 4,120 320 9,800 MW-59-100 6.8 SA 3V

10-Dec-13 3,860 3,960 28 9,100 6.9 3V

25-Feb-14 3,740 3,780 36 9,900 6.4 3V

07-May-14 4,000 4,000 -10 9,600 7.0 3V

15-Dec-14 4,100 4,100 -30 11,000 7.1 MP

15-Dec-14 4,200 3,900 FD11,000 FD FDMP

24-Sep-13 1,120 1,050 110 8,600 MW-60-125 7.3 BR 3V

24-Sep-13 1,100 1,020 FD8,400 FD FD3V

04-Dec-13 1,100 1,070 34 8,100 7.3 3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

25-Feb-14 1,030 1,070 51 9,100 MW-60-125 7.4 BR 3V

01-May-14 1,200 1,100 -42 7,700 7.5 3V

10-Dec-14 950 980 -130 8,900 7.4 3V

17-Sep-13 ND (1.0) 2.6 -140 16,000 MW-60BR-245 8.3 BR 3V

04-Dec-13 ND (1.0) ND (1.0) -220 16,000 8.1 3V

19-Feb-14 ND (1.0) 2.0 -260 17,000 8.1 3V

29-Apr-14 ND (1.0) 1.2 -76 16,000 8.1 3V

25-Sep-14 1.5 3.0 ------ 8.4 3V

04-Dec-14 ND (1.0) ND (1.0) -240 16,000 7.8 3V

23-Sep-13 576 616 60 14,000 MW-61-110 7.4 BR 3V

05-Dec-13 565 563 76 14,000 7.4 3V

05-Dec-13 601 581 FD15,000 FD FD3V

19-Feb-14 588 619 -76 15,000 7.2 3V

29-Apr-14 470 460 -160 15,000 7.5 3V

10-Dec-14 570 540 -120 16,000 7.1 3V

23-Sep-13 500 518 180 5,800 MW-62-065 7.4 BR 3V

11-Dec-13 471 476 -6 5,800 7.4 3V

20-Feb-14 469 474 63 --- 7.3 3V

29-Apr-14 550 550 -1 --- 7.4 3V

23-Sep-14 540 500 ------ 7.4 3V

09-Dec-14 530 500 -110 6,000 7.4 3V

18-Sep-13 808 857 220 8,100 MW-62-110 7.3 BR 3V

13-Nov-13 910 1,040 190 7,600 7.5 3V

19-Feb-14 976 927 110 8,600 7.6 3V

07-May-14 910 940 30 8,000 7.1 3V

23-Sep-14 1,000 1,000 ------ 7.5 3V

09-Dec-14 1,200 1,200 -50 8,500 6.9 3V

18-Sep-13 ND (1.0) ND (1.0) -3 16,000 MW-62-190 7.6 BR 3V

13-Nov-13 ND (1.0) ND (1.0) 0.0 15,000 7.7 3V

19-Feb-14 ND (1.0) ND (1.0) -82 17,000 7.1 3V

07-May-14 ND (1.0) ND (1.0) -65 16,000 7.2 3V

09-Dec-14 ND (1.0) ND (1.0) -59 17,000 6.7 MP

09-Sep-13 1.9 1.8 110 7,000 MW-63-065 7.2 BR 3V

04-Dec-13 1.6 1.9 120 6,800 7.1 3V

12-Feb-14 1.2 1.5 130 6,700 7.2 3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

09-Apr-14 1.4 1.1 -1 6,600 MW-63-065 7.1 BR 3V

22-Sep-14 1.6 1.4 ------ 7.2 3V

05-Nov-14 1.6 1.6 -21 6,400 7.0 3V

17-Sep-13 ND (1.0) ND (1.0) 40 13,000 MW-64BR 7.4 BR MP

16-Dec-13 ND (1.0) ND (1.0) 18 13,000 7.4 MP

26-Feb-14 ND (1.0) ND (1.0) 16 --- 7.4 MP

06-May-14 ND (1.0) ND (1.0) -200 --- 7.5 MP

30-Sep-14 ND (1.0) ND (1.0) -190 --- 7.3 MP

08-Dec-14 ND (1.0) ND (1.0) -140 14,000 7.3 MP

19-Sep-13 113 115 270 3,800 MW-65-160 7.3 SA 3V

02-Dec-13 96.8 102 240 3,700 7.5 3V

19-Feb-14 125 126 11 4,000 7.0 3V

24-Apr-14 110 95.0 -17 3,600 7.1 3V

25-Sep-14 90.0 83.0 ------ 7.3 MP

03-Dec-14 97.0 92.0 -82 3,400 7.2 MP

23-Sep-13 583 613 150 9,800 MW-65-225 7.2 DA 3V

23-Sep-13 579 580 FD9,600 FD FD3V

02-Dec-13 551 580 -59 10,000 7.2 3V

19-Feb-14 513 529 -59 11,000 7.1 3V

29-Apr-14 460 450 -57 12,000 7.3 3V

25-Sep-14 130 110 ------ 7.5 MP

03-Dec-14 120 130 -60 15,000 7.4 MP

23-Sep-13 631 694 200 4,200 MW-66-165 7.3 SA 3V

03-Dec-13 595 622 8.0 4,200 7.2 3V

19-Feb-14 594 638 70 4,400 7.0 3V

01-May-14 750 720 110 3,800 7.2 3V

01-May-14 720 750 FD3,800 FD FD3V

10-Dec-14 590 580 -73 4,400 7.2 MP

25-Sep-13 5,120 6,030 300 17,000 MW-66-230 7.9 DA 3V

12-Dec-13 6,630 J 6,850 -33 19,000 7.1 3V

26-Feb-14 5,730 6,570 67 20,000 7.6 3V

07-May-14 6,700 6,700 -130 17,000 8.0 3V

22-Dec-14 5,500 6,400 -81 19,000 7.6 MP

23-Sep-13 ND (1.0) ND (1.0) -230 16,000 MW-66BR-270 9.6 BR 3V

17-Dec-13 ND (1.0) ND (1.0) 56 18,000 9.9 3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

26-Feb-14 ND (1.0) ND (1.0) -120 18,000 MW-66BR-270 9.7 BR 3V

13-May-14 ND (1.0) ND (1.0) -350 15,000 9.6 3V

16-Dec-14 ND (1.0) ND (5.0) -380 18,000 8.8 3V

25-Sep-13 2,280 2,220 200 5,000 MW-67-185 7.2 SA 3V

04-Dec-13 2,180 2,260 17 5,100 7.2 3V

24-Feb-14 1,960 2,150 150 5,600 7.2 3V

05-May-14 2,300 2,500 -32 5,000 7.2 3V

11-Dec-14 1,900 1,600 -48 6,200 7.1 MP

25-Sep-13 3,100 2,920 310 6,800 MW-67-225 7.5 MA 3V

09-Dec-13 3,070 3,010 43 7,000 7.4 3V

24-Feb-14 2,890 3,120 120 7,500 7.3 3V

06-May-14 3,200 3,300 -81 6,300 7.4 3V

11-Dec-14 3,200 3,200 -130 7,300 7.6 MP

25-Sep-13 2,040 1,980 120 16,000 MW-67-260 8.1 DA 3V

25-Sep-13 2,050 1,920 FD16,000 FD FD3V

09-Dec-13 1,980 1,820 -97 17,000 8.0 3V

24-Feb-14 1,940 2,010 -90 18,000 7.9 3V

05-May-14 2,000 1,900 -250 15,000 8.5 3V

11-Dec-14 740 680 -200 18,000 8.4 MP

26-Sep-13 19,200 20,700 200 3,800 MW-68-180 7.2 SA 3V

12-Dec-13 21,100 25,600 32 4,200 7.4 3V

12-Dec-13 20,900 23,900 FD4,200 FD FD3V

27-Feb-14 22,900 23,800 28 4,300 7.3 3V

12-May-14 10,000 11,000 34 3,000 7.3 3V

30-Sep-14 27,000 28,000 5.0 --- 7.3 MP

09-Dec-14 30,000 31,000 -58 4,300 7.6 MP

24-Sep-13 2,120 1,920 160 15,000 MW-68-240 7.4 DA 3V

04-Dec-13 1,960 2,110 -79 15,000 7.3 3V

25-Feb-14 2,020 2,050 -40 17,000 7.1 3V

06-May-14 2,200 2,100 -190 14,000 7.3 3V

06-May-14 2,200 2,100 FD14,000 FD FD3V

18-Dec-14 2,100 2,200 -81 16,000 7.1 MP

18-Sep-13 ND (1.0) ND (1.0) -79 19,000 MW-68BR-280 8.4 BR 3V

18-Dec-13 ND (1.0) ND (1.0) -170 20,000 8.6 3V

27-Feb-14 ND (1.0) ND (1.0) -120 22,000 8.5 3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

13-May-14 ND (1.0) ND (1.0) -200 19,000 MW-68BR-280 8.3 BR 3V

18-Dec-14 ND (1.0) ND (5.0) -200 21,000 8.7 3V

24-Sep-13 938 963 120 3,500 MW-69-195 7.1 BR 3V

03-Dec-13 932 952 -25 3,500 6.9 3V

19-Feb-14 893 905 67 3,500 7.2 3V

01-May-14 1,000 1,000 53 3,100 7.1 3V

25-Sep-14 860 950 ------ 7.3 3V

25-Sep-14 930 990 FD---FD FD3V

11-Dec-14 950 970 0.0 3,600 7.1 3V

23-Sep-13 122 123 35 3,300 MW-70-105 7.8 BR 3V

04-Dec-13 163 164 11 3,400 7.8 3V

17-Feb-14 145 136 -180 3,500 7.9 3V

28-Apr-14 75.0 70.0 -130 3,200 7.8 3V

02-Dec-14 130 120 -240 3,400 7.7 3V

24-Sep-13 2,170 2,040 100 13,000 MW-70BR-225 7.4 BR 3V

10-Dec-13 1,950 1,910 -9 13,000 7.3 3V

25-Feb-14 1,900 2,080 -90 14,000 7.1 3V

05-May-14 2,400 2,500 -160 12,000 7.3 3V

16-Dec-14 1,900 2,200 -190 14,000 7.4 3V

10-Sep-13 ND (1.0) ND (1.0) 120 7,900 MW-71-035 7.3 SA 3V

11-Dec-13 0.47 ND (1.0) 98 8,000 7.3 3V

18-Feb-14 0.32 ND (1.0) -28 8,400 8.7 3V

24-Apr-14 1.0 1.0 20 7,700 7.3 3V

06-Nov-14 1.2 15.0 -69 14,000 6.7 MP

19-Sep-13 139 141 110 15,000 MW-72-080 7.8 BR 3V

19-Sep-13 138 140 FD15,000 FD FD3V

04-Dec-13 137 136 110 15,000 7.7 3V

18-Feb-14 121 125 14 16,000 7.7 3V

24-Apr-14 100 82.0 -12 16,000 7.5 3V

22-Sep-14 140 120 ------ 7.7 3V

01-Dec-14 130 110 -280 16,000 7.6 3V

19-Sep-13 5.7 6.2 -11 15,000 MW-72BR-200 8.2 BR 3V

05-Nov-13 5.4 5.6 19 16,000 8.3 3V

05-Nov-13 5.6 5.8 FD16,000 FD FD3V

17-Feb-14 7.1 7.5 -95 15,000 8.2 3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

17-Feb-14 7.1 7.0 FD15,000 FDMW-72BR-200 FDBR 3V

21-Apr-14 6.2 J 4.7 J 26 14,000 8.4 3V

24-Sep-14 5.4 4.5 ------ 8.3 3V

17-Nov-14 5.8 6.0 -300 16,000 8.2 3V

11-Sep-13 31.6 30.9 300 9,700 MW-73-080 7.2 BR 3V

05-Dec-13 32.3 34.9 120 10,000 7.4 3V

18-Feb-14 48.5 49.2 4.0 11,000 7.2 3V

29-Apr-14 53.0 48.0 89 11,000 7.1 3V

23-Sep-14 27.0 23.0 100 --- 7.1 3V

02-Dec-14 41.0 37.0 11 10,000 6.6 3V

18-Sep-13 ND (0.20) ND (1.0) 19 780 MW-74-240 8.9 BR 3V

05-Dec-13 ND (0.20) ND (1.0) -44 710 8.8 3V

26-Feb-14 ND (0.20) ND (1.0) -81 880 8.6 3V

01-May-14 ND (0.20) ND (1.0) -160 800 8.1 3V

11-Dec-14 ND (0.20) ND (1.0) -190 990 8.3 3V

13-Nov-13 22.3 22.5 160 1,400 OW-3S 7.7 SA 3V

12-Nov-14 23.0 23.0 18 1,400 7.7 3V

12-Nov-14 23.0 24.0 FD1,400 FD FD3V

13-Nov-13 15.0 14.0 130 5,400 OW-3M 7.9 MA MP

12-Nov-14 16.0 15.0 -110 5,700 7.7 MP

05-Nov-13 8.6 8.3 49 9,000 OW-3D 7.9 DA MP

12-Nov-14 11.0 10.0 -140 8,800 7.7 MP

03-Sep-13 5.1 5.4 ---4,330 PE-1 ---DA 3V

01-Oct-13 5.2 5.1 ---4,160 ---3V

05-Nov-13 5.2 J 5.0 ---4,160 J ---3V

03-Dec-13 5.5 6.0 ---3,950 ---3V

07-Jan-14 5.5 5.6 ---3,960 ---3V

04-Feb-14 5.6 6.0 ---3,820 ---3V

04-Mar-14 4.8 4.8 ---3,680 ---3V

08-Apr-14 4.0 4.2 ---4,150 ---3V

06-May-14 3.9 4.3 ---4,540 ---3V

03-Jun-14 3.7 4.1 ---4,480 ---3V

01-Jul-14 3.6 3.7 ---4,420 ---3V

05-Aug-14 3.7 3.9 ---4,320 ---3V

02-Sep-14 3.8 4.0 ---4,260 ---3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

07-Oct-14 3.7 4.2 ---4,160 PE-1 ---DA 3V

04-Nov-14 4.0 4.7 ---4,230 ---3V

02-Dec-14 4.2 4.9 ---4,230 ---3V

10-Dec-13 ND (1.0) ND (1.0) -170 16,000 PGE-7BR 7.1 BR 3V

04-Dec-14 ND (1.0) ND (1.0) -190 17,000 6.9 3V

18-Dec-13 ND (1.0) ND (1.0) -300 18,000 PGE-8 8.1 BRa 3V

07-Jan-15 ND (1.0) ND (1.0) -420 17,000 8.2 3V

19-Dec-13 4.1 7.9 UF -61 1,200 Park Moabi-3 7.7 MA 3V

23-Dec-14 9.2 8.6 -38 1,500 7.4 3V

19-Dec-13 12.6 18.0 UF -64 2,000 Park Moabi-4 7.5 MA 3V

23-Dec-14 18.0 16.0 -39 2,000 7.5 3V

26-Sep-13 2,770 2,600 160 6,900 TW-1 7.1 SA-MA-DA 3V

17-Dec-13 2,770 2,880 -91 7,300 7.2 3V

20-Feb-14 2,500 2,620 72 7,200 7.1 3V

13-May-14 2,800 2,700 -140 6,000 7.3 3V

22-Dec-14 2,100 2,200 -120 7,200 7.3 3V

19-Dec-13 545 492 -40 5,400 TW-2S 7.7 SA-MAa 3V

13-Jan-15 590 570 -42 2,100 7.5 3V

19-Dec-13 162 156 -38 8,000 TW-2D 7.3 DA 3V

15-Dec-14 48.0 44.0 99 7,300 7.6 3V

15-Dec-14 47.0 43.0 FD7,300 FD FD3V

03-Sep-13 728 832 ---7,770 TW-3D ---DA 3V

01-Oct-13 846 720 ---7,620 ---3V

05-Nov-13 816 J 817 ---7,550 J ---3V

03-Dec-13 934 832 ---7,410 ---3V

07-Jan-14 905 761 ---7,290 ---3V

04-Feb-14 816 804 ---7,570 ---3V

04-Mar-14 816 752 ---7,980 ---3V

08-Apr-14 662 772 ---7,810 ---3V

06-May-14 601 742 ---8,270 ---3V

03-Jun-14 725 737 ---8,090 ---3V

01-Jul-14 720 736 ---8,180 ---3V

05-Aug-14 704 695 ---8,020 ---3V

02-Sep-14 703 729 ---8,070 ---3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater Sampling Results, September 2013 through December 2014
TABLE 3-1

Sample 
Date

Hexavalent 
Chromium 

(µg/L)
ORP
(mV)

Dissolved 
Chromium 

(µg/L)

Specific 
Conductance

(µS/cm)

Selected Field Parameters

Field 
pH

Aquifer
Zone

Location 
ID

Sample 
Method

07-Oct-14 720 733 ---7,910 TW-3D ---DA 3V

04-Nov-14 711 706 ---7,990 ---3V

02-Dec-14 733 757 ---8,110 ---3V

12-Nov-13 7.4 6.5 130 19,000 TW-4 7.6 DA 3V

06-Nov-13 10.3 11.3 160 13,000 TW-5 7.8 DA 3V

(---)  =  data not collected, available, rejected, or field instrument malfunction.
3V = three volume.
FD = field duplicate sample.
J = concentration or reporting limit (RL) estimated by laboratory or data validation.
mV = millivolts.
MP = minimal drawdown/micro purge.
ND = not detected at listed RL.
ORP = oxidation-reduction potential.
RL = reporting limit.
UF = unfiltered.
µg/L =  micrograms per liter. 
µS/cm = microSiemens per centimeter.

Beginning February 1, 2008, hexavalent chromium samples are field-filtered per DTSC-approved change from analysis 
Method SW7199 to E218.6.

The RLs for certain hexavalent chromium results from Method E218.6 analyses have been elevated above the standard RL 
of 0.2 µg/L due to required sample dilution to accommodate matrix interferences.

Starting in Third Quarter 2014, the groundwater sample collection method was switched from the traditional three-volume 
purge method (3V) to the minimal drawdown, or micropurge (MP) method at many short screen wells screened in alluvial 
sediments. The method for purging prior to sample collection is indicated in the sample method column of this table.

Fourth Quarter 2014 data was collected January 2015 due to field logistical issue.

ORP is reported to two significant figures. Specific conductance is reported to three significant figures.

Wells are assigned to separate aquifer zones for results reporting:
SA: shallow interval of Alluvial Aquifer.
MA: mid-depth interval of Alluvial Aquifer.
DA: deep interval of Alluvial Aquifer.
BR: well completed in bedrock (Miocene Conglomerate or pre-Tertiary crystalline rock).

Notes:

ARCADIS. 2013. 2013 Annual Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test. October 11.

a
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater COPCs, In Situ Byproducts, and Other Analytes Sampling Results, January 2014 through December 2014
TABLE 3-2a

Well ID
Sample 

Date

Molybdenum 
Dissolved

(µg/L)

Selenium 
Dissolved

(µg/L)

Nitrate 
as N

(mg/L)

Aquifer
Zone

Manganese 
Dissolved

(µg/L)

Arsenic 
Dissolved

(µg/L)

Sample 
Method

MW-9 02-Dec-14 2.0 4.3 9.30 SA ND (0.50) 1.6 MP

MW-10 14-May-14 28.0 5.9 11.2 SA ------3V

14-May-14 28.0 FD 6.4 10.6 ------3V

02-Dec-14 23.0 5.4 10.0 ND (0.50) 3.2 MP

MW-11 02-Dec-14 6.3 4.3 5.70 SA ND (0.50) 1.5 MP

02-Dec-14 6.2 FD 4.2 5.60 ND (0.50) 1.4 MP

MW-12 25-Feb-14 12.0 15.0 13.2 SA ---42.0 3V

01-May-14 11.0 16.0 13.9 ND (0.50) J38.0 3V

15-Dec-14 12.0 19.0 14.0 ND (0.50) J40.0 MP

MW-13 13-Nov-14 12.0 3.2 ---SA ND (0.50) 1.9 MP

MW-14 12-Nov-14 15.0 2.5 4.00 SA ND (0.50) 0.94 MP

MW-15 11-Nov-14 14.0 3.7 ---SA ND (0.50) ---MP

MW-16 22-Apr-14 13.0 1.8 ---SA ND (0.50) 10.0 3V

MW-17 23-Apr-14 16.0 8.6 ---SA ND (0.50) 1.4 3V

MW-18 13-Nov-14 5.3 3.4 ---SA ND (0.50) ---MP

MW-19 10-Dec-14 13.0 4.0 ---SA ND (0.50) ---MP

MW-20-70 07-May-14 51.0 5.0 7.15 SA ------3V

15-Dec-14 47.0 5.1 7.70 ND (0.50) ---MP

MW-20-100 07-May-14 4.1 6.6 11.1 MA ------3V

15-Dec-14 4.2 5.9 8.90 ND (0.50) ---MP

MW-20-130 12-May-14 41.0 27.0 12.9 DA ND (0.50) 5.0 3V

15-Dec-14 33.0 35.0 14.0 ND (0.50) J3.9 MP

15-Dec-14 32.0 FD 36.0 15.0 ND (0.50) J3.9 MP

MW-21 22-Apr-14 69.0 27.0 3.32 SA ------3V

11-Nov-14 94.0 16.0 0.680 ND (0.50) ---MP

MW-22 30-Apr-14 38.0 0.55 ---SA 2100 12.0 3V

18-Dec-14 32.0 ND (2.5) ---6000 14.0 MP

MW-23-060 13-Feb-14 --- --- ---BR ND (0.50) 3.6 3V

22-Apr-14 --- --- ---ND (0.50) 2.6 3V

10-Nov-14 --- --- ---ND (0.50) 3.1 3V

MW-23-080 13-Feb-14 --- --- ---BR ND (0.50) 3.6 3V

22-Apr-14 --- --- ---ND (0.50) 2.7 3V

10-Nov-14 --- --- ---ND (0.50) 3.4 3V

MW-24A 04-Nov-14 67.0 0.64 0.110 SA 28.0 0.28 MP

MW-24B 18-Dec-14 45.0 ND (2.5) 0.970 DA 77.0 2.5 MP

MW-24BR 04-Dec-14 64.0 ND (2.5) 0.0590 BR 140 0.41 3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater COPCs, In Situ Byproducts, and Other Analytes Sampling Results, January 2014 through December 2014
TABLE 3-2a

Well ID
Sample 

Date

Molybdenum 
Dissolved

(µg/L)

Selenium 
Dissolved

(µg/L)

Nitrate 
as N

(mg/L)

Aquifer
Zone

Manganese 
Dissolved

(µg/L)

Arsenic 
Dissolved

(µg/L)

Sample 
Method

MW-25 02-Dec-14 3.8 5.3 8.90 SA ND (0.50) 1.2 MP

MW-26 05-May-14 30.0 49.0 20.4 SA ND (0.50) 1.7 3V

15-Dec-14 33.0 56.0 21.0 ND (0.50) 2.1 MP

15-Dec-14 33.0 FD 54.0 22.0 ND (0.50) 1.9 MP

MW-27-20 14-Apr-14 3.4 12.0 0.265 SA 21.0 0.84 3V

04-Nov-14 5.6 ND (0.50) ND (0.050) 110 1.7 MP

MW-27-60 10-Feb-14 4.1 ND (0.50) ND (0.010) MA 170 6.5 3V

14-Apr-14 4.1 ND (0.50) ND (0.010) 200 6.9 3V

14-Apr-14 4.2 FD ND (0.50) ND (0.010) 190 7.2 3V

04-Nov-14 3.7 ND (0.50) ND (0.050) 340 11.0 MP

04-Nov-14 3.6 FD ND (0.50) ND (0.050) 330 11.0 MP

MW-27-85 10-Feb-14 22.0 ND (0.50) ND (0.010) DA 21.0 1.4 3V

14-Apr-14 2.2 ND (0.50) ---6.3 0.18 3V

04-Nov-14 21.0 ND (0.50) ND (0.050) 2.4 1.6 MP

MW-28-25 15-Apr-14 4.5 ND (0.50) ND (0.010) SA 15.0 1.8 3V

11-Nov-14 3.9 ND (0.50) ND (0.050) 11.0 1.0 MP

MW-28-90 12-Feb-14 20.0 ND (0.50) ND (0.010) DA 100 1.7 3V

15-Apr-14 22.0 ND (0.50) ND (0.010) 130 1.8 3V

15-Apr-14 21.0 FD ND (0.50) ND (0.010) 120 1.8 3V

11-Nov-14 20.0 ND (0.50) ND (0.050) 100 1.7 MP

MW-29 16-Apr-14 19.0 9.5 0.198 SA 270 5.7 3V

10-Nov-14 9.3 ND (0.50) ND (0.050) 330 7.8 MP

MW-30-30 14-Apr-14 22.0 ND (0.50) 0.0153 SA ------3V

10-Nov-14 44.0 0.81 ND (0.050) 60.0 1.1 MP

MW-30-50 10-Nov-14 5.2 ND (0.50) ND (0.050) MA 130 J2.7 MP

10-Nov-14 5.1 FD ND (0.50) ND (0.050) 160 J2.8 MP

MW-31-60 03-Dec-14 15.0 2.5 3.90 SA ND (0.50) 1.1 MP

MW-31-135 05-Nov-14 26.0 0.55 ---DA ND (0.50) 3.3 MP

MW-32-20 11-Nov-14 --- --- ---SA 160 3.3 MP

11-Nov-14 ---FD --- ---170 3.7 MP

MW-32-35 16-Apr-14 --- --- ---SA 1200 27.0 3V

11-Nov-14 15.0 ND (0.50) ---1200 21.0 MP

01-Dec-14 --- --- 0.0930 ------MP

MW-33-40 12-Feb-14 170 0.55 0.130 SA ND (0.50) 13.0 3V

17-Apr-14 130 ND (0.50) ND (0.010) ND (0.50) 14.0 3V

11-Nov-14 370 ND (2.5) 0.300 ND (0.50) 8.9 MP
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater COPCs, In Situ Byproducts, and Other Analytes Sampling Results, January 2014 through December 2014
TABLE 3-2a

Well ID
Sample 

Date

Molybdenum 
Dissolved

(µg/L)

Selenium 
Dissolved

(µg/L)

Nitrate 
as N

(mg/L)

Aquifer
Zone

Manganese 
Dissolved

(µg/L)

Arsenic 
Dissolved

(µg/L)

Sample 
Method

MW-33-90 12-Feb-14 17.0 0.55 1.70 MA ND (0.50) 1.3 3V

21-Apr-14 15.0 ND (0.50) 1.43 JND (0.50) 1.3 3V

21-Apr-14 15.0 FD ND (0.50) 1.38 JND (0.50) 1.3 3V

12-Nov-14 15.0 ND (0.50) 1.10 ND (0.50) 1.2 MP

MW-33-150 12-Feb-14 36.0 ND (2.5) 1.64 DA 3.9 1.6 3V

12-Feb-14 40.0 FD ND (2.5) 1.65 4.1 1.7 3V

17-Apr-14 24.0 ND (2.5) 1.63 ND (0.50) 1.1 3V

12-Nov-14 39.0 ND (0.50) 1.30 ND (0.50) 0.74 MP

MW-33-210 12-Feb-14 18.0 ND (2.5) 1.77 DA 4.8 1.1 3V

21-Apr-14 17.0 ND (2.5) 1.58 ND (0.50) 0.94 3V

12-Nov-14 17.0 ND (2.5) 1.90 14.0 1.0 MP

MW-34-55 06-Nov-14 4.9 ND (0.50) ND (0.050) MA 67.0 2.1 MP

MW-34-80 10-Feb-14 --- --- ---DA ---1.3 3V

17-Apr-14 --- --- ---8.0 1.4 3V

06-Nov-14 --- --- ---ND (0.50) 1.3 MP

01-Dec-14 --- --- ND (0.050) ------MP

MW-34-100 22-Jan-14 --- --- ---DA ---1.8 3V

10-Feb-14 --- --- ------1.6 3V

17-Apr-14 --- --- ------1.3 3V

02-Oct-14 56.0 ND (2.5) 0.640 ND (0.50) 1.3 MP

01-Dec-14 85.0 ND (2.5) 0.580 J18.0 J1.6 MP

01-Dec-14 86.0 FD ND (2.5) 0.610 JND (2.5) J1.5 MP

MW-35-60 17-Feb-14 9.5 1.1 2.34 SA ND (0.50) 1.1 3V

17-Feb-14 9.9 FD 1.1 2.33 ND (0.50) 1.0 3V

24-Apr-14 9.8 J 1.1 2.39 1.8 J1.0 3V

24-Apr-14 11.0 JFD 0.98 2.33 ND (0.50) J1.0 3V

13-Nov-14 9.2 0.80 1.90 ND (0.50) 0.93 MP

MW-35-135 13-Nov-14 25.0 ND (2.5) 2.80 DA ND (0.50) 0.84 MP

MW-36-20 15-Dec-14 52.0 ND (2.5) ---SA 280 1.7 MP

MW-36-40 15-Dec-14 8.0 ND (0.50) ND (0.050) SA 140 4.7 MP

MW-36-50 15-Dec-14 4.6 ND (0.50) ---MA 250 4.3 MP

MW-36-70 15-Dec-14 --- --- ---MA 170 3.3 MP

MW-36-90 17-Apr-14 --- --- ---DA ---19.0 3V

15-Dec-14 --- --- ---2.4 25.0 MP

MW-36-100 17-Apr-14 35.0 ND (0.50) 0.0768 DA 17.0 8.5 3V

13-Nov-14 30.0 ND (0.50) 0.220 ND (0.50) 8.9 MP
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater COPCs, In Situ Byproducts, and Other Analytes Sampling Results, January 2014 through December 2014
TABLE 3-2a

Well ID
Sample 

Date

Molybdenum 
Dissolved

(µg/L)

Selenium 
Dissolved

(µg/L)

Nitrate 
as N

(mg/L)

Aquifer
Zone

Manganese 
Dissolved

(µg/L)

Arsenic 
Dissolved

(µg/L)

Sample 
Method

MW-37D 10-Apr-14 47.0 ND (0.50) 0.311 DA ------3V

02-Dec-14 47.0 ND (2.5) 0.210 ND (0.50) ---MP

MW-37S 12-Nov-14 18.0 0.85 ---MA ND (0.50) 1.8 MP

MW-38D 14-May-14 85.0 ND (2.5) 0.0870 DA 160 6.5 3V

05-Nov-14 86.0 ND (12) 0.0680 88.0 7.4 3V

MW-38S 14-May-14 40.0 ND (0.50) 0.570 SA 220 11.0 3V

22-Sep-14 47.0 ND (0.50) ND (0.050) 220 14.0 3V

05-Nov-14 46.0 ND (0.50) ND (0.050) 210 13.0 3V

MW-39-40 16-Dec-14 --- --- ---SA 140 21.0 MP

MW-39-50 16-Dec-14 --- --- ---MA 110 3.1 MP

MW-39-60 16-Dec-14 9.5 ND (0.50) ND (0.050) MA 40.0 5.3 MP

16-Dec-14 9.8 FD ND (0.50) ND (0.050) 42.0 6.1 MP

MW-39-70 16-Dec-14 38.0 ND (0.50) ---MA ND (0.50) ---MP

MW-39-100 01-Dec-14 6.2 ND (2.5) 0.0870 DA 15.0 2.0 MP

MW-40D 24-Apr-14 48.0 1.6 3.37 DA ND (0.50) 3.9 3V

04-Dec-14 59.0 1.7 3.30 ND (0.50) 4.5 MP

MW-40S 04-Dec-14 8.5 2.0 3.80 SA ND (0.50) 1.2 MP

MW-41D 17-Dec-14 80.0 ND (2.5) 0.480 DA 32.0 2.9 MP

MW-41M 04-Nov-14 26.0 ND (2.5) 0.660 DA ND (0.50) 1.9 MP

04-Nov-14 24.0 FD ND (2.5) 0.620 ND (0.50) 1.9 MP

MW-41S 04-Nov-14 16.0 0.73 1.20 SA ND (0.50) 1.8 MP

MW-42-30 05-Nov-14 19.0 ND (0.50) ND (0.050) SA 15.0 3.8 MP

MW-42-55 11-Feb-14 --- --- ---MA ---13.0 3V

14-Apr-14 --- --- ------11.0 3V

06-Nov-14 --- --- ---18.0 18.0 MP

MW-42-65 11-Feb-14 --- --- ---MA 1100 2.2 3V

14-Apr-14 --- --- ---710 3.0 3V

06-Nov-14 23.0 ND (0.50) ---870 3.6 MP

MW-43-25 15-Apr-14 --- --- ---SA 320 16.0 3V

05-Nov-14 7.6 ND (0.50) ---360 23.0 MP

MW-43-75 05-Nov-14 --- --- ---DA 690 13.0 MP

MW-43-90 15-Apr-14 --- --- ---DA 930 3.1 3V

05-Nov-14 25.0 ND (2.5) ---800 2.9 MP

MW-44-70 16-Apr-14 --- --- ---MA ---4.2 3V

11-Nov-14 14.0 ND (0.50) ---100 4.5 MP

MW-44-115 11-Feb-14 81.0 ND (0.50) 0.244 DA ND (0.50) 5.5 3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater COPCs, In Situ Byproducts, and Other Analytes Sampling Results, January 2014 through December 2014
TABLE 3-2a

Well ID
Sample 

Date

Molybdenum 
Dissolved

(µg/L)

Selenium 
Dissolved

(µg/L)

Nitrate 
as N

(mg/L)

Aquifer
Zone

Manganese 
Dissolved

(µg/L)

Arsenic 
Dissolved

(µg/L)

Sample 
Method

MW-44-115 16-Apr-14 84.0 ND (0.50) 0.198 DA ND (0.50) 5.8 3V

23-Sep-14 91.0 ND (0.50) 0.170 3.1 J5.5 MP

23-Sep-14 88.0 FD ND (2.5) 0.210 ND (0.50) J5.5 MP

12-Nov-14 85.0 ND (0.50) 0.190 2.9 5.4 MP

MW-44-125 11-Feb-14 160 ND (0.50) 0.297 DA 410 3.4 3V

11-Feb-14 160 FD ND (0.50) 0.296 420 3.5 3V

16-Apr-14 98.0 ND (0.50) 0.260 620 2.7 3V

16-Apr-14 110 FD ND (2.5) 0.263 620 3.2 3V

12-Nov-14 110 ND (0.50) 0.120 400 3.3 MP

12-Nov-14 99.0 FD ND (0.50) 0.140 370 3.2 MP

MW-46-175 11-Feb-14 190 ND (2.5) 1.17 DA ------3V

11-Feb-14 200 FD ND (2.5) 1.19 ------3V

15-Apr-14 170 ND (2.5) 1.18 ------3V

23-Sep-14 170 ND (2.5) 0.860 ------MP

13-Nov-14 190 ND (12) 1.10 ND (2.5) ---MP

MW-47-55 11-Nov-14 9.5 1.0 ---SA ND (0.50) 1.1 MP

MW-47-115 11-Nov-14 23.0 0.89 ---DA ND (0.50) ---MP

MW-49-135 22-Dec-14 40.0 0.97 ---DA 220 1.6 MP

MW-49-275 17-Dec-14 270 ND (2.5) ---DA 250 ---MP

MW-50-095 11-Nov-14 16.0 0.99 ---MA ND (0.50) ---MP

MW-50-200 16-Dec-14 43.0 3.3 ---DA ND (0.50) 3.1 MP

MW-51 12-May-14 44.0 16.0 11.3 MA ND (0.50) 3.9 3V

15-Dec-14 47.0 16.0 11.0 ND (0.50) 3.7 MP

MW-52D 30-Apr-14 --- --- ---DA 140 3.3 MP

17-Dec-14 --- --- ---110 3.5 MP

MW-52M 30-Apr-14 --- --- ---DA ---1.4 MP

17-Dec-14 --- --- ---120 1.8 MP

MW-52S 30-Apr-14 --- --- ---MA ---0.21 MP

17-Dec-14 --- --- ---1700 0.16 MP

MW-53D 30-Apr-14 --- --- ---DA 1300 3.4 MP

17-Dec-14 --- --- ---1200 2.9 MP

MW-53M 30-Apr-14 --- --- ---DA 280 0.84 MP

17-Dec-14 --- --- ---270 0.85 MP

MW-54-85 09-Apr-14 --- --- ---DA 760 3.5 3V

18-Nov-14 ND (50) ND (10) ---721 3.5 MP

18-Nov-14 ND (50) FD ND (10) ---841 3.6 MP
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater COPCs, In Situ Byproducts, and Other Analytes Sampling Results, January 2014 through December 2014
TABLE 3-2a

Well ID
Sample 

Date

Molybdenum 
Dissolved

(µg/L)

Selenium 
Dissolved

(µg/L)

Nitrate 
as N

(mg/L)

Aquifer
Zone

Manganese 
Dissolved

(µg/L)

Arsenic 
Dissolved

(µg/L)

Sample 
Method

MW-54-140 09-Apr-14 --- --- ---DA 144 2.6 3V

09-Apr-14 ---FD --- ---140 1.4 3V

18-Nov-14 55.3 ND (50) ---98.6 3.1 MP

MW-54-195 09-Apr-14 --- --- ---DA 537 0.23 3V

18-Nov-14 117 ND (50) ---182 ND (1.0) MP

MW-55-45 18-Nov-14 36.2 ND (10) ---MA 1030 ---MP

MW-55-120 18-Nov-14 44.1 ND (10) ---DA ND (10) ---MP

MW-57-070 10-Dec-14 2.2 3.8 10.0 BR ND (0.50) 1.4 3V

MW-57-185 13-Feb-14 87.0 ND (2.5) ND (0.010) BR 180 13.0 3V

22-Apr-14 89.0 ND (2.5) ND (0.010) 280 J13.0 3V

10-Nov-14 84.0 ND (2.5) ND (0.050) 170 12.0 3V

MW-58BR 25-Feb-14 --- --- ---BR ---1.2 MP

06-May-14 --- --- ------1.0 MP

24-Sep-14 26.0 1.3 0.190 560 1.1 MP

09-Dec-14 25.0 1.0 1.30 460 1.1 MP

MW-59-100 25-Feb-14 5.8 4.0 4.16 SA ND (0.50) 2.3 3V

07-May-14 5.4 4.0 3.57 ND (0.50) 2.1 3V

15-Dec-14 5.4 3.8 3.60 ND (0.50) 2.1 MP

15-Dec-14 5.2 FD 3.7 3.90 ND (0.50) 2.0 MP

MW-60-125 25-Feb-14 18.0 5.8 4.74 BR ND (0.50) 1.4 3V

01-May-14 18.0 5.7 4.02 ND (0.50) 1.5 3V

10-Dec-14 18.0 6.4 4.30 ND (0.50) 1.8 3V

MW-60BR-245 19-Feb-14 61.0 ND (2.5) 0.109 BR 25.0 6.4 3V

29-Apr-14 68.0 ND (2.5) 0.148 ND (0.50) 6.8 3V

25-Sep-14 61.0 ND (2.5) 0.280 ND (0.50) 4.9 3V

04-Dec-14 61.0 ND (2.5) 0.180 17.0 6.8 3V

MW-61-110 19-Feb-14 22.0 ND (2.5) 0.950 BR 120 3.5 3V

29-Apr-14 25.0 ND (2.5) 0.650 89.0 3.1 3V

10-Dec-14 22.0 1.0 4.20 83.0 3.4 3V

MW-62-065 23-Sep-14 15.0 3.2 4.20 BR ND (0.50) 1.3 3V

09-Dec-14 15.0 3.3 4.20 ND (0.50) 1.4 3V

MW-62-110 19-Feb-14 47.0 3.4 3.85 BR 59.0 5.6 3V

07-May-14 48.0 3.1 3.74 71.0 6.0 3V

23-Sep-14 44.0 2.8 3.60 69.0 6.4 3V

09-Dec-14 44.0 2.7 3.70 47.0 6.7 3V

MW-62-190 19-Feb-14 80.0 ND (2.5) 0.0153 BR 500 4.9 3V

07-May-14 61.0 ND (2.5) 0.0209 440 3.6 3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater COPCs, In Situ Byproducts, and Other Analytes Sampling Results, January 2014 through December 2014
TABLE 3-2a

Well ID
Sample 

Date

Molybdenum 
Dissolved

(µg/L)

Selenium 
Dissolved

(µg/L)

Nitrate 
as N

(mg/L)

Aquifer
Zone

Manganese 
Dissolved

(µg/L)

Arsenic 
Dissolved

(µg/L)

Sample 
Method

MW-62-190 09-Dec-14 82.0 ND (2.5) ND (0.050) BR 500 4.7 MP

MW-63-065 12-Feb-14 20.0 1.0 1.09 BR ND (0.50) 1.5 3V

09-Apr-14 20.0 0.81 0.851 ND (0.50) 1.5 3V

22-Sep-14 18.0 0.99 1.10 ND (0.50) 1.5 3V

05-Nov-14 18.0 0.94 1.30 ND (0.50) 1.4 3V

MW-64BR 26-Feb-14 --- --- ---BR ---3.1 MP

06-May-14 --- --- ------2.9 MP

30-Sep-14 40.0 ND (2.5) 0.120 490 2.0 MP

08-Dec-14 65.0 ND (2.5) ND (0.050) 750 3.0 MP

MW-65-160 19-Feb-14 24.0 8.6 11.7 SA ND (0.50) 0.89 3V

24-Apr-14 27.0 8.2 12.3 ND (0.50) 0.72 3V

25-Sep-14 26.0 7.9 12.0 ND (0.50) 0.80 MP

03-Dec-14 27.0 7.3 12.0 2.4 0.61 MP

MW-65-225 19-Feb-14 36.0 6.6 8.13 DA ND (0.50) 2.4 3V

29-Apr-14 39.0 5.2 6.89 ND (0.50) 2.2 3V

25-Sep-14 55.0 ND (2.5) 2.20 12.0 2.6 MP

03-Dec-14 58.0 ND (2.5) 2.30 56.0 2.9 MP

MW-66-165 19-Feb-14 5.8 38.0 35.3 SA ND (0.50) 1.2 3V

01-May-14 5.6 34.0 J 33.4 ND (0.50) J1.2 3V

01-May-14 5.8 FD 35.0 J 34.1 ND (0.50) J1.3 3V

10-Dec-14 5.1 30.0 30.0 ND (0.50) 1.1 MP

MW-66-230 26-Feb-14 90.0 12.0 16.1 DA ND (2.5) J9.5 3V

07-May-14 81.0 11.0 13.5 ND (0.50) 8.5 3V

22-Dec-14 82.0 11.0 14.0 35.0 6.6 MP

MW-66BR-270 26-Feb-14 16.0 ND (2.5) 0.0594 BR ND (2.5) ND (0.50) 3V

13-May-14 13.0 ND (12) ND (0.010) ND (0.50) ND (0.50) 3V

16-Dec-14 2.9 ND (2.5) ND (0.050) 860 ND (0.50) 3V

MW-67-185 24-Feb-14 9.9 190 39.4 SA ND (0.50) 1.4 3V

05-May-14 8.9 240 45.4 ND (0.50) 1.5 3V

11-Dec-14 12.0 250 51.0 ND (0.50) 1.2 MP

MW-67-225 24-Feb-14 35.0 72.0 23.9 MA ND (0.50) 3.2 3V

06-May-14 37.0 75.0 23.5 ND (0.50) 3.1 3V

11-Dec-14 41.0 85.0 26.0 ND (0.50) 3.1 MP

MW-67-260 24-Feb-14 82.0 ND (2.5) 1.38 DA 37.0 13.0 3V

05-May-14 72.0 ND (2.5) 1.21 58.0 11.0 3V

11-Dec-14 87.0 0.78 0.600 130 8.0 MP

MW-68-180 27-Feb-14 52.0 17.0 30.1 SA ND (0.50) 2.6 3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater COPCs, In Situ Byproducts, and Other Analytes Sampling Results, January 2014 through December 2014
TABLE 3-2a

Well ID
Sample 

Date

Molybdenum 
Dissolved

(µg/L)

Selenium 
Dissolved

(µg/L)

Nitrate 
as N

(mg/L)

Aquifer
Zone

Manganese 
Dissolved

(µg/L)

Arsenic 
Dissolved

(µg/L)

Sample 
Method

MW-68-180 12-May-14 39.0 13.0 14.9 SA ND (0.50) 2.9 3V

30-Sep-14 50.0 18.0 28.0 ND (0.50) 2.5 MP

09-Dec-14 48.0 16.0 30.0 ND (0.50) 2.5 MP

MW-68-240 25-Feb-14 22.0 4.9 4.97 DA ND (2.5) 1.9 3V

06-May-14 20.0 4.3 4.66 ND (0.50) 1.9 3V

06-May-14 20.0 FD 5.1 4.50 ND (0.50) 1.8 3V

18-Dec-14 23.0 5.3 4.40 43.0 1.6 MP

MW-68BR-280 27-Feb-14 83.0 ND (2.5) ND (0.010) BR 83.0 1.5 3V

13-May-14 73.0 ND (2.5) ND (0.010) 39.0 1.3 3V

18-Dec-14 63.0 ND (2.5) ND (0.050) ND (2.5) 1.2 3V

MW-69-195 19-Feb-14 81.0 12.0 18.0 BR ND (0.50) 2.4 3V

01-May-14 84.0 12.0 19.3 ND (0.50) 2.3 3V

25-Sep-14 90.0 12.0 16.0 ND (0.50) 2.5 3V

25-Sep-14 83.0 FD 11.0 17.0 ND (0.50) 2.3 3V

11-Dec-14 90.0 11.0 17.0 ND (0.50) 2.5 3V

MW-70-105 17-Feb-14 94.0 4.0 3.67 BR 140 5.0 3V

28-Apr-14 100 3.1 3.22 130 4.6 3V

02-Dec-14 84.0 3.3 3.70 120 4.5 3V

MW-70BR-225 25-Feb-14 18.0 ND (2.5) 4.13 BR ND (0.50) 1.9 3V

05-May-14 17.0 2.5 3.98 ND (0.50) 1.9 3V

16-Dec-14 18.0 3.0 3.50 ND (0.50) 1.9 3V

MW-71-035 18-Feb-14 62.0 3.9 2.89 SA 16.0 1.5 3V

24-Apr-14 59.0 3.7 2.19 ND (0.50) 1.3 3V

06-Nov-14 31.0 5.2 0.670 360 1.3 MP

MW-72-080 18-Feb-14 80.0 ND (2.5) 1.17 BR 36.0 12.0 3V

24-Apr-14 76.0 ND (2.5) 0.991 ND (0.50) 10.0 3V

22-Sep-14 72.0 ND (2.5) 1.10 25.0 9.4 3V

01-Dec-14 82.0 ND (2.5) 1.10 21.0 12.0 3V

MW-72BR-200 17-Feb-14 79.0 ND (2.5) 0.132 BR 7.2 15.0 3V

17-Feb-14 78.0 FD ND (2.5) 0.127 7.1 15.0 3V

21-Apr-14 75.0 ND (2.5) 0.103 ND (0.50) 14.0 3V

24-Sep-14 82.0 ND (2.5) 0.0930 6.2 14.0 3V

17-Nov-14 78.0 ND (12) 0.150 ND (2.5) 16.0 3V

MW-73-080 18-Feb-14 21.0 5.5 4.71 BR ND (0.50) 1.5 3V

29-Apr-14 22.0 4.7 4.95 ND (0.50) 1.4 3V

23-Sep-14 24.0 2.7 3.30 ND (0.50) 2.0 3V

02-Dec-14 22.0 3.7 3.80 ND (0.50) 1.4 3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater COPCs, In Situ Byproducts, and Other Analytes Sampling Results, January 2014 through December 2014
TABLE 3-2a

Well ID
Sample 

Date

Molybdenum 
Dissolved

(µg/L)

Selenium 
Dissolved

(µg/L)

Nitrate 
as N

(mg/L)

Aquifer
Zone

Manganese 
Dissolved

(µg/L)

Arsenic 
Dissolved

(µg/L)

Sample 
Method

MW-74-240 26-Feb-14 73.0 1.4 0.0280 BR ND (0.50) 13.0 3V

01-May-14 48.0 1.9 0.514 ND (0.50) 12.0 3V

11-Dec-14 58.0 0.56 0.400 ND (0.50) 9.7 3V

OW-3D 12-Nov-14 25.0 ND (0.50) ---DA ND (0.50) ---MP

OW-3M 12-Nov-14 16.0 0.62 ---MA ND (0.50) ---MP

PE-1 07-Jan-14 --- --- ND (0.50) DA 51.0 ---3V

04-Feb-14 --- --- ND (0.50) 54.5 ---3V

04-Mar-14 --- --- ND (0.50) 56.0 ---3V

08-Apr-14 --- --- ND (0.50) 66.3 ---3V

06-May-14 --- --- ND (0.50) 72.2 ---3V

03-Jun-14 --- --- ND (0.50) 68.7 ---3V

01-Jul-14 --- --- ND (0.50) 62.2 ---3V

05-Aug-14 --- --- ND (0.50) 62.0 ---3V

02-Sep-14 --- --- ND (0.50) 61.6 ---3V

07-Oct-14 --- --- ND (0.50) 61.7 ---3V

04-Nov-14 --- --- ND (0.50) 67.6 ---3V

02-Dec-14 --- --- ND (0.50) 68.4 ---3V

PGE-8 07-Jan-15 100 ND (12) ND (0.050) BR ------3Va

TW-1 20-Feb-14 15.0 20.0 21.6 SA-MA-DA ------3V

13-May-14 15.0 17.0 19.5 ------3V

22-Dec-14 13.0 15.0 21.0 ------3V

TW-2S 13-Jan-15 15.0 2.8 4.30 SA-MA ------3Va

TW-3D 07-Jan-14 --- --- 3.84 DA 6.9 ---3V

04-Feb-14 --- --- 3.93 7.1 ---3V

04-Mar-14 --- --- 3.69 8.7 ---3V

08-Apr-14 --- --- 3.27 7.0 ---3V

06-May-14 --- --- 3.33 8.9 ---3V

03-Jun-14 --- --- 3.28 7.9 ---3V

01-Jul-14 --- --- 3.44 7.1 ---3V

05-Aug-14 --- --- 3.42 7.5 ---3V

02-Sep-14 --- --- 3.26 7.1 ---3V

07-Oct-14 --- --- 3.29 8.6 ---3V

04-Nov-14 --- --- 2.84 8.6 ---3V

02-Dec-14 --- --- 3.26 9.4 ---3V
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater COPCs, In Situ Byproducts, and Other Analytes Sampling Results, January 2014 through December 2014
TABLE 3-2a

Notes:
(---) = data not collected, available, or rejected.
3V = three volume.
COPC = contaminants of potential concern.
FD = field duplicate sample.
J = concentration or reporting limit estimated by laboratory or data validation.
mg/L = milligrams per liter.
MP = minimal drawdown/micro purge.
ND = not detected at listed reporting limit.
µg/L = micrograms per liter.
 
Nitrate samples were analyzed using USEPA Method 4500NO3, except for TW-3D and PE-1, which were analyzed using 
USEPA Method 300.0. USEPA Method 4500NO3 reports a combination of nitrate and nitrite as nitrogen. The contribution of 
nitrite to the reported result of nitrate plus nitrite as nitrogen is expected to be negligible; therefore, sample results for USEPA 
Method 4500NO3 are expected to be essentially the same as previous samples analyzed using USEPA Method 300.0 and 
reported as nitrate as nitrogen.

Starting in Third Quarter 2014, the groundwater sample collection method was switched from the traditional three-volume 
purge method (3V) to the minimal drawdown, or micropurge (MP) method at many short screen wells screened in alluvial 
sediments. The method for purging prior to sample collection is indicated in the sample method column of this table.

Fourth Quarter 2014 data was collected January 2015 due to field logistical issues.

The background study upper tolerance limit (UTL) for arsenic is 24.3 μg/L.
The USEPA and California maximum contaminant level (MCL) for arsenic is 10 μg/L.
The background study UTL for molybdenum is 36.3 μg/L. 
There is no USEPA or California MCL for molybdenum. 
The background study UTL for selenium is 10.3 μg/L.
The USEPA and California MCL for selenium is 50.0 μg/L.
The secondary USEPA and California MCL for manganese is 50 ug/L.
The background study UTL for nitrate as nitrogen is 5.03 mg/L.
The USEPA  and California MCL for nitrate as nitrogen is 10 mg/L.
The background study UTL for fluoride is 7.1 mg/L.
The USEPA MCL for fluoride is 4 mg/L, and the California MCL for fluoride is 2 mg/L.

Wells are assigned to separate aquifer zones for results reporting:
SA = shallow interval of Alluvial Aquifer.
MA = mid-depth interval of Alluvial Aquifer.
DA = deep interval of Alluvial Aquifer.
PA = perched aquifer (unsaturated zone).
BR = well completed in bedrock (Miocene Conglomerate or pre-Tertiary crystalline rock).

a
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater COPCs, In Situ Byproducts, and Other Analytes Sampling Statistics, Fourth Quarter 2014
TABLE 3-2b

Analyte
Number of 

Wells 
Sampled

Maximum
Detect

Background 
Study 
UTL

CA
MCLUnits

Number 
Exceeding 

UTL

Number of 
Detects

Minimum 
Detect

Number 
Exceeding 

MCL

Alluvial Aquifer

Molybdenum, dissolved 36.3 30 ---µg/L NE88 87 2 370

Nitrate (as nitrogen) 5.03 17 11mg/L 1064 50 0.068 51

Selenium, dissolved 10.3 11 3µg/L 5088 43 0.55 250

Arsenic, dissolved 24.3 2 10µg/L 1083 82 0.16 40

Manganese, dissolved 50 41 41µg/L 50101 58 2.4 6000

Fluoride NE --- ---mg/L NE7 6 0.73 19

Bedrock

Molybdenum, dissolved 36.3 13 ---µg/L NE22 22 2.2 100

Nitrate (as nitrogen) 5.03 2 1mg/L 1022 16 0.059 17

Selenium, dissolved 10.3 1 0µg/L 5022 12 0.56 11

Arsenic, dissolved 24.3 0 3µg/L 1023 22 0.41 16

Manganese, dissolved 50 8 8µg/L 5023 11 17 860

Total

Molybdenum, dissolved 36.3 43 ---µg/L NE110 109 2 370

Nitrate (as nitrogen) 5.03 19 12mg/L 1086 66 0.059 51

Selenium, dissolved 10.3 12 3µg/L 50110 55 0.55 250

Arsenic, dissolved 24.3 2 13µg/L 10106 104 0.16 40

Manganese, dissolved 50 49 49µg/L 50124 69 2.4 6000

Fluoride NE --- ---mg/L NE7 6 0.73 19

Notes:
(---) = not applicable
CA MCL = California maximum contaminant level.
COPC = contaminants of potential concern.
mg/L = milligrams per liter.
NE = not established.
µg/L = micrograms per liter.
UTL = background study upper tolerance limit.

The background study UTL was developed for alluvial wells only. 
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Title 22 Metals Results, January 2014 through December 2014
TABLE 3-3

Well ID Antimony Arsenic Barium Beryllium MolybdenumCopper LeadCadmium MercuryCobalt Chromium Nickel Selenium ThalliumSilver Vanadium ZincSample Date

a a aCalifornia MCL: 6 10 1,000 4 NE1,000 155 2NE 50 100 50 100 2 5,000NE

MW-10 ND (0.5) 3.2 49.0 ND (0.5) 23.0 ND (1.0) ND (1.0) ND (0.5) ND (0.2) ND (0.5) 220 ND (1.0) 5.4 ND (0.5) ND (0.5) ND (10) 18.0 12/02/2014

MW-12 ND (0.5) 42.0 57.0 ND (0.5) 12.0 ND (5.0) J ND (5.0) ND (0.5) ND (0.2) ND (0.5) 2,480 ND (1.0) 15.0 ND (0.5) ND (2.5) ND (10) 18.0 02/25/2014

ND (0.5) 38.0 54.0 ND (0.5) 11.0 ND (1.0) J ND (1.0) ND (0.5) ND (0.2) ND (0.5) 2,200 ND (1.0) 16.0 ND (0.5) ND (0.5) ND (10) 16.0 05/01/2014

ND (0.5) 40.0 49.0 ND (2.5) 12.0 ND (1.0) J ND (5.0) ND (0.5) ND (0.2) ND (0.5) 2,300 ND (1.0) 19.0 ND (0.5) ND (2.5) ND (10) 19.0 12/15/2014

MW-22 ND (2.5) 12.0 53.0 ND (2.5) 38.0 ND (1.0) J ND (5.0) ND (2.5) ND (0.2) 1.1 ND (1.0) 2.8 0.55 ND (2.5) ND (2.5) ND (10) ND (1.0) 04/30/2014

MW-26 ND (0.5) 2.1 35.0 ND (0.5) 33.0 ND (1.0) ND (1.0) ND (0.5) ND (0.2) ND (0.5) 2,300 ND (1.0) 56.0 ND (0.5) ND (0.5) ND (10) 8.0 12/15/2014

FD ND (0.5) 1.9 35.0 ND (0.5) 33.0 ND (1.0) ND (1.0) ND (0.5) ND (0.2) ND (0.5) 2,300 ND (1.0) 54.0 ND (0.5) ND (0.5) ND (10) 8.0 12/15/2014

MW-44-115 ND (0.5) 5.4 18.0 ND (2.5) 85.0 ND (1.0) ND (5.0) ND (0.5) ND (0.2) ND (0.5) 30.0 ND (1.0) ND (0.5) ND (0.5) ND (2.5) ND (10) 6.2 11/12/2014

MW-50-200 ND (2.5) 3.1 44.0 ND (2.5) 43.0 ND (5.0) ND (5.0) ND (2.5) ND (0.2) ND (0.5) 5,200 ND (5.0) 3.3 ND (2.5) ND (2.5) ND (50) 4.0 12/16/2014

MW-51 ND (0.5) 3.7 36.0 ND (2.5) 47.0 ND (1.0) ND (5.0) ND (0.5) ND (0.2) ND (0.5) 4,800 ND (1.0) 16.0 ND (2.5) ND (2.5) ND (10) 2.2 12/15/2014

Title 22 metals are the metals listed in California Code of Regulations, Title 22, Section 66261.24(a)(2)(A).

Notes:
  = Secondary USEPA MCL.
J = concentration or reporting limit estimated by laboratory or data validation.
MCL = maximum contaminant level.
ND = not detected at listed reporting limit.
NE = not established.
USEPA = United States Environmental Protection Agency.
µg/L =  micrograms per liter.

The MCLs listed, in micrograms per liter (µg/L), are the California primary drinking water standards, except where noted. 

All results are dissolved metals concentrations in µg/L from field-filtered samples.  

Metals analyzed by USEPA Methods SW6020A or SW7470A.

a
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Surface Water Sampling Results, January 2014 through December 2014
TABLE 3-4

Location
Sample

Date

Hexavalent
Chromium

(µg/L)

Dissolved 
Chromium

(µg/L)

Specific 
Conductance

(µS/cm)
Lab
pH

In-channel Locations

C-BNS-D 01/14/2014 ND (0.2) ND (1.0) 832 8.3 J

C-BNS-D 03/12/2014 ND (0.2) ND (1.0) 868 8.1 J

C-BNS-D 05/21/2014 ND (0.2) ND (1.0) 860 8.2 J

C-BNS-D 07/15/2014 ND (0.2) ND (1.0) 930 8.2 J

C-BNS-D 11/19/2014 ND (0.2) ND (1.0) 970 8.2 J

C-CON-S 01/15/2014 ND (0.2) ND (1.0) 790 8.4 J

C-CON-S 03/13/2014 ND (0.2) ND (1.0) 843 8.3 J

C-CON-S 05/22/2014 ND (0.2) ND (1.0) 880 8.3 J

C-CON-S 07/16/2014 ND (0.2) ND (1.0) 900 8.2 J

C-CON-S 11/20/2014 ND (0.2) ND (1.0) 980 8.2 J

C-CON-D 01/15/2014 ND (0.2) ND (1.0) 830 8.5 J

C-CON-D 03/13/2014 ND (0.2) ND (1.0) 840 8.3 J

C-CON-D 05/22/2014 ND (0.2) ND (1.0) 890 8.3 J

C-CON-D 07/16/2014 ND (0.2) ND (1.0) 900 8.2 J

C-CON-D 11/20/2014 ND (0.2) ND (1.0) 990 8.2 J

C-I-3-S 01/14/2014 ND (0.2) ND (1.0) 845 8.3 J

C-I-3-S 03/12/2014 ND (0.2) ND (1.0) 849 8.2 J

C-I-3-S 05/21/2014 ND (0.2) ND (1.0) 580 8.3 J

C-I-3-S 07/15/2014 ND (0.2) ND (1.0) 920 8.2 J

C-I-3-S 11/19/2014 ND (0.2) ND (1.0) 980 8.2 J

C-I-3-D 01/14/2014 ND (0.2) ND (1.0) 843 8.3 J

C-I-3-D 03/12/2014 ND (0.2) ND (1.0) 853 8.2 J

C-I-3-D 05/21/2014 ND (0.2) ND (1.0) 860 8.3 J

C-I-3-D 07/15/2014 ND (0.2) ND (1.0) 920 8.2 J

C-I-3-D 11/19/2014 ND (0.2) ND (1.0) 980 8.3 J

C-MAR-S 01/15/2014 ND (0.2) ND (1.0) 814 8.2 J

C-MAR-S 05/21/2014 ND (0.2) ND (1.0) 920 7.8 J

C-MAR-S 07/15/2014 ND (0.2) ND (1.0) 990 7.8 J

C-MAR-S 11/19/2014 ND (0.2) ND (1.0) 1200 8.0 J

C-MAR-D 03/12/2014 ND (0.2) ND (1.0) 911 7.9 J

C-MAR-D 05/21/2014 ND (0.2) ND (1.0) 920 7.9 J

C-NR1-S 01/15/2014 ND (0.2) ND (1.0) 786 8.2 J

C-NR1-S 03/13/2014 ND (0.2) ND (1.0) 855 8.3 J

C-NR1-S 05/22/2014 ND (0.2) ND (1.0) 890 8.3 J

C-NR1-S 07/16/2014 ND (0.2) ND (1.0) 900 8.3 J

C-NR1-S 11/20/2014 ND (0.2) ND (1.0) 980 8.3 J

C-NR1-D 01/15/2014 ND (0.2) ND (1.0) 796 8.4 J
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Surface Water Sampling Results, January 2014 through December 2014
TABLE 3-4

Location
Sample

Date

Hexavalent
Chromium

(µg/L)

Dissolved 
Chromium

(µg/L)

Specific 
Conductance

(µS/cm)
Lab
pH

In-channel Locations

C-NR1-D 03/13/2014 ND (0.2) ND (1.0) 847 8.3 J

C-NR1-D 05/22/2014 ND (0.2) ND (1.0) 880 8.3 J

C-NR1-D 07/16/2014 ND (0.2) ND (1.0) 900 8.2 J

C-NR1-D 11/20/2014 ND (0.2) ND (1.0) 970 8.2 J

C-NR3-S 01/15/2014 ND (0.2) ND (1.0) 812 8.3 J

C-NR3-S 03/13/2014 ND (0.2) ND (1.0) 852 8.1 J

C-NR3-S 05/22/2014 ND (0.2) ND (1.0) 880 8.3 J

C-NR3-S 07/16/2014 ND (0.2) ND (1.0) 910 8.3 J

C-NR3-S 11/20/2014 ND (0.2) ND (1.0) 980 8.2 J

C-NR3-D 01/15/2014 ND (0.2) ND (1.0) 781 8.3 J

C-NR3-D 03/13/2014 ND (0.2) ND (1.0) 851 8.3 J

C-NR3-D 05/22/2014 ND (0.2) ND (1.0) 890 8.3 J

C-NR3-D 07/16/2014 ND (0.2) ND (1.0) 900 8.3 J

C-NR3-D 11/20/2014 ND (0.2) ND (1.0) 980 8.2 J

C-NR4-S 01/15/2014 ND (0.2) ND (1.0) 795 8.3 J

C-NR4-S 03/13/2014 ND (0.2) ND (1.0) 832 8.3 J

C-NR4-S 05/22/2014 ND (0.2) ND (1.0) 890 8.3 J

C-NR4-S 07/16/2014 ND (0.2) ND (1.0) 920 8.2 J

C-NR4-S 11/20/2014 ND (0.2) ND (1.0) 650 8.2 J

C-NR4-D 01/15/2014 ND (0.2) ND (1.0) 804 8.3 J

C-NR4-D 03/13/2014 ND (0.2) ND (1.0) 847 8.2 J

C-NR4-D 05/22/2014 ND (0.2) ND (1.0) 880 8.3 J

C-NR4-D 07/16/2014 ND (0.2) ND (1.0) 910 8.3 J

C-NR4-D 11/20/2014 ND (0.2) ND (1.0) 970 8.2 J

C-R22a-S 01/14/2014 ND (0.2) ND (1.0) 873 8.3 J

C-R22a-S 03/12/2014 ND (0.2) ND (1.0) 853 8.2 J

C-R22a-S 05/21/2014 ND (0.2) ND (1.0) 870 8.3 J

C-R22a-S 07/15/2014 ND (0.2) ND (1.0) 920 8.3 J

C-R22a-S 11/19/2014 ND (0.2) ND (1.0) 980 8.2 J

C-R22a-D 01/14/2014 ND (0.2) ND (1.0) 872 8.3 J

C-R22a-D 03/12/2014 ND (0.2) ND (1.0) 862 8.3 J

C-R22a-D 05/21/2014 ND (0.2) ND (1.0) 870 8.3 J

C-R22a-D 07/15/2014 ND (0.2) ND (1.0) 920 8.2 J

C-R22a-D 11/19/2014 ND (0.2) ND (1.0) 980 8.3 J

C-R27-S 01/14/2014 ND (0.2) ND (1.0) 878 8.3 J

C-R27-S 03/12/2014 ND (0.2) ND (1.0) 848 8.2 J

C-R27-S 05/21/2014 ND (0.2) ND (1.0) 870 8.3 J
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Surface Water Sampling Results, January 2014 through December 2014
TABLE 3-4

Location
Sample

Date

Hexavalent
Chromium

(µg/L)

Dissolved 
Chromium

(µg/L)

Specific 
Conductance

(µS/cm)
Lab
pH

In-channel Locations

C-R27-S 07/15/2014 ND (0.2) ND (1.0) 920 8.2 J

C-R27-S 11/19/2014 ND (0.2) ND (1.0) 970 8.2 J

C-R27-D 01/14/2014 ND (0.2) ND (1.0) 876 8.3 J

C-R27-D 03/12/2014 ND (0.2) ND (1.0) 852 8.3 J

C-R27-D 05/21/2014 ND (0.2) ND (1.0) 870 8.3 J

C-R27-D 07/15/2014 ND (0.2) ND (1.0) 920 8.2 J

C-R27-D 11/19/2014 ND (0.2) ND (1.0) 980 8.3 J

C-TAZ-S 01/14/2014 ND (0.2) ND (1.0) 877 8.3 J

C-TAZ-S 03/12/2014 ND (0.2) ND (1.0) 857 8.3 J

C-TAZ-S 05/21/2014 ND (0.2) ND (1.0) 890 8.3 J

C-TAZ-S 07/15/2014 ND (0.2) ND (1.0) 910 8.3 J

C-TAZ-S 11/19/2014 ND (0.2) ND (1.0) 970 8.2 J

C-TAZ-D 01/14/2014 ND (0.2) ND (1.0) 878 8.3 J

C-TAZ-D 03/12/2014 ND (0.2) ND (1.0) 851 8.3 J

C-TAZ-D 05/21/2014 ND (0.2) ND (1.0) 880 8.3 J

C-TAZ-D 07/15/2014 ND (0.2) ND (1.0) 920 8.3 J

C-TAZ-D 11/19/2014 ND (0.2) ND (1.0) 970 8.2 J

Shoreline Samples

R-19 01/14/2014 ND (0.2) ND (1.0) 856 8.3 J

R-19 03/13/2014 ND (0.2) ND (1.0) 823 8.3 J

R-19 05/22/2014 ND (0.2) ND (1.0) 880 8.3 J

R-19 07/16/2014 ND (0.2) ND (1.0) 920 8.3 J

R-19 11/20/2014 ND (0.2) ND (1.0) 980 8.3 J

R-28 01/14/2014 ND (0.2) ND (1.0) 863 8.3 J

R-28 03/13/2014 ND (0.2) ND (1.0) 822 8.3 J

R-28 05/22/2014 ND (0.2) ND (1.0) 890 8.3 J

R-28 07/16/2014 ND (0.2) ND (1.0) 910 8.2 J

R-28 11/20/2014 ND (0.2) ND (1.0) 970 8.3 J

R63 01/14/2014 ND (0.2) ND (1.0) 893 8.3 J

R63 03/12/2014 ND (0.2) ND (1.0) 853 8.2 J

R63 05/21/2014 ND (0.2) ND (1.0) 880 8.3 J

R63 07/15/2014 ND (0.2) ND (1.0) 900 8.1 J

R63 11/19/2014 ND (0.2) ND (1.0) 970 8.2 J

RRB 01/15/2014 ND (0.2) ND (1.0) 927 8.5 J

RRB 03/13/2014 ND (0.2) ND (1.0) 827 8.2 J

RRB 05/22/2014 ND (0.2) ND (1.0) 900 8.2 J

RRB 07/16/2014 ND (0.2) ND (1.0) 920 8.0 J
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Surface Water Sampling Results, January 2014 through December 2014
TABLE 3-4

Location
Sample

Date

Hexavalent
Chromium

(µg/L)

Dissolved 
Chromium

(µg/L)

Specific 
Conductance

(µS/cm)
Lab
pH

Shoreline Samples

RRB 11/20/2014 ND (0.2) ND (1.0) 1000 8.2 J

Other Surface Water Monitoring Locations

SW1 01/14/2014 ND (0.2) ND (1.0) 1150 7.8 J

SW1 03/12/2014 ND (0.2) ND (1.0) 896 7.5 J

SW1 05/22/2014 ND (0.2) ND (1.0) 900 8.0 J

SW1 07/16/2014 ND (0.2) ND (1.0) 910 7.8 J

SW1 11/20/2014 ND (0.2) ND (1.0) 1000 7.8 J

SW2 03/12/2014 ND (0.2) ND (1.0) 864 7.8 J

SW2 05/22/2014 ND (0.2) ND (1.0) 900 8.2 J

SW2 07/16/2014 ND (0.2) ND (1.0) 920 7.8 J

SW2 11/20/2014 ND (0.2) ND (1.0) 1000 8.0 J

J = concentration or reporting limit estimated by laboratory or data validation. 
ND = not detected at listed reporting limit.  
µg/L = micrograms per liter.
µS/cm = microSiemens per centimeter.

Notes:

Hexavalent chromium analytical Method USEPA 218.6 (reporting limit 0.2 µg/L for undiluted samples).

Other analytical methods: dissolved chromium - Method SW6020A; specific conductance  - USEPA 120.1; 
pH -SM4500-HB.

pH is reported to two significant figures. 
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
COPCs, In Situ Byproducts, and Geochemical Indicator Parameters in Surface Water Samples, January 2014 through December 2014
TABLE 3-5

Arsenic, 
dissolved

Barium, 
dissolved

Iron, Total Iron, dissolved Manganese, 
dissolved

Molybdenum, 
dissolved

Nitrate/Nitrite as 
Nitrogen

Selenium, 
dissolved

Total 
suspended 

solidsLocation
Sample

Date
µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L mg/L

In-channel Locations

3.0 104 190 ND (20.0) 1.6 4.2 0.322 ND (5.0) 4.30 C-BNS-D 01/14/2014
2.4 102 48.3 ND (20.0) 0.98 3.9 0.412 ND (5.0) ND (4.00) C-BNS-D 03/12/2014
2.5 130 31.0 ND (20.0) ND (0.50) 4.5 0.310 1.5 ND (10.0) C-BNS-D 05/21/2014
2.4 110 31.0 ND (20.0) ND (0.50) 4.1 0.350 1.4 ND (10.0) C-BNS-D 07/15/2014
2.5 130 28.0 ND (20.0) ND (0.50) 4.6 0.340 1.5 ND (10.0) C-BNS-D 11/19/2014

2.9 99.2 69.8 42.7 1.6 4.0 0.318 ND (5.0) ND (4.00) C-CON-S 01/15/2014
2.4 94.5 27.4 ND (20.0) 0.91 3.7 0.409 ND (5.0) ND (4.00) C-CON-S 03/13/2014
2.4 120 ND (20.0) 23.0 ND (0.50) 4.4 0.320 1.4 ND (10.0) C-CON-S 05/22/2014
2.4 110 22.0 ND (20.0) ND (0.50) 4.0 0.430 1.3 ND (10.0) C-CON-S 07/16/2014
2.5 110 28.0 ND (20.0) ND (0.50) 4.5 0.280 1.4 ND (10.0) C-CON-S 11/20/2014
2.9 102 113 ND (20.0) 1.2 4.0 0.318 ND (5.0) 4.30 C-CON-D 01/15/2014
2.5 95.0 52.0 ND (20.0) 0.98 3.8 0.410 ND (5.0) 10.4 C-CON-D 03/13/2014
2.4 120 52.0 ND (20.0) ND (0.50) 4.4 0.180 1.6 ND (10.0) C-CON-D 05/22/2014
2.3 110 48.0 ND (20.0) ND (0.50) 4.1 0.420 1.3 ND (10.0) C-CON-D 07/16/2014
2.5 160 43.0 ND (20.0) ND (0.50) 4.6 0.280 1.4 ND (5.00) C-CON-D 11/20/2014

2.9 101 148 35.2 1.5 4.0 0.312 ND (5.0) ND (4.00) C-I-3-S 01/14/2014
2.5 107 38.3 ND (20.0) 1.0 4.1 0.406 ND (5.0) 6.10 C-I-3-S 03/12/2014
2.4 120 ND (20.0) ND (20.0) ND (0.50) 4.4 0.280 1.5 ND (10.0) C-I-3-S 05/21/2014
2.3 110 36.0 ND (20.0) ND (0.50) 4.0 1.20 1.3 ND (10.0) C-I-3-S 07/15/2014
2.5 120 ND (20.0) ND (20.0) ND (0.50) 4.6 0.340 1.5 ND (10.0) C-I-3-S 11/19/2014
3.0 98.3 144 26.3 1.8 4.0 0.307 ND (5.0) 8.10 C-I-3-D 01/14/2014
2.6 106 58.6 ND (20.0) 1.2 4.0 0.407 ND (5.0) 11.6 C-I-3-D 03/12/2014
2.5 120 45.0 ND (20.0) ND (0.50) 4.5 0.300 1.5 ND (10.0) C-I-3-D 05/21/2014
2.3 110 61.0 ND (20.0) ND (0.50) 3.9 0.380 1.4 ND (10.0) C-I-3-D 07/15/2014
2.6 120 29.0 ND (20.0) ND (0.50) 4.7 0.320 1.3 ND (10.0) C-I-3-D 11/19/2014

2.7 104 1920 58.7 40.7 4.1 0.317 ND (5.0) 79.1 C-MAR-S 01/15/2014
2.1 120 490 ND (20.0) 35.0 4.5 0.200 1.5 62.0 C-MAR-S 05/21/2014
2.3 120 4000 ND (20.0) 81.0 3.9 0.290 1.1 150 C-MAR-S 07/15/2014
2.6 130 1900 ND (20.0) 61.0 4.8 0.250 1.2 46.0 C-MAR-S 11/19/2014
2.4 98.8 463 63.8 24.8 4.0 0.505 ND (5.0) 81.2 C-MAR-D 03/12/2014
2.1 120 2900 ND (20.0) 33.0 4.5 0.210 1.5 70.0 C-MAR-D 05/21/2014

2.9 102 66.8 22.9 1.4 4.0 0.312 ND (5.0) ND (4.00) C-NR1-S 01/15/2014
2.4 93.8 36.7 ND (20.0) 0.93 3.7 0.414 ND (5.0) ND (4.00) C-NR1-S 03/13/2014
2.5 120 ND (20.0) ND (20.0) ND (0.50) 4.6 0.270 1.4 ND (10.0) C-NR1-S 05/22/2014
2.5 110 33.0 ND (20.0) ND (0.50) 4.2 0.380 1.4 ND (10.0) C-NR1-S 07/16/2014
2.5 120 ND (20.0) ND (20.0) ND (0.50) 4.6 0.290 1.4 ND (10.0) C-NR1-S 11/20/2014
3.0 102 63.4 ND (20.0) 1.2 4.0 0.318 ND (5.0) ND (4.00) C-NR1-D 01/15/2014
2.5 95.6 46.9 ND (20.0) 0.98 3.8 0.427 ND (5.0) 6.10 C-NR1-D 03/13/2014
2.4 120 30.0 25.0 ND (0.50) 4.6 0.240 1.6 ND (10.0) C-NR1-D 05/22/2014
2.5 120 41.0 ND (20.0) ND (0.50) 4.3 0.380 1.4 ND (10.0) C-NR1-D 07/16/2014
2.5 110 51.0 ND (20.0) ND (0.50) 4.6 0.290 1.4 ND (10.0) C-NR1-D 11/20/2014

2.9 100 28.3 ND (20.0) 1.0 3.9 0.315 ND (5.0) ND (4.00) C-NR3-S 01/15/2014
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
COPCs, In Situ Byproducts, and Geochemical Indicator Parameters in Surface Water Samples, January 2014 through December 2014
TABLE 3-5

Arsenic, 
dissolved

Barium, 
dissolved

Iron, Total Iron, dissolved Manganese, 
dissolved

Molybdenum, 
dissolved

Nitrate/Nitrite as 
Nitrogen

Selenium, 
dissolved

Total 
suspended 

solidsLocation
Sample

Date
µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L mg/L

In-channel Locations

2.4 90.0 28.2 ND (20.0) 0.86 3.6 0.411 ND (5.0) ND (4.00) C-NR3-S 03/13/2014
2.4 120 ND (20.0) ND (20.0) ND (0.50) 4.5 0.310 1.7 ND (10.0) C-NR3-S 05/22/2014
2.4 110 ND (20.0) ND (20.0) ND (0.50) 4.0 0.380 1.3 ND (10.0) C-NR3-S 07/16/2014
2.6 120 24.0 ND (20.0) ND (0.50) 4.7 0.290 1.5 ND (5.00) C-NR3-S 11/20/2014
3.0 106 104 38.3 1.4 4.5 0.318 ND (5.0) ND (4.00) C-NR3-D 01/15/2014
2.5 96.6 45.8 ND (20.0) 1.4 3.9 0.402 ND (5.0) 4.40 C-NR3-D 03/13/2014
2.4 120 41.0 30.0 ND (0.50) 4.4 0.220 1.4 ND (10.0) C-NR3-D 05/22/2014
2.4 110 37.0 ND (20.0) ND (0.50) 3.9 0.350 1.3 ND (10.0) C-NR3-D 07/16/2014
2.5 120 30.0 ND (20.0) ND (0.50) 4.6 0.320 1.4 ND (10.0) C-NR3-D 11/20/2014

3.0 104 61.3 ND (20.0) 1.1 4.1 0.319 ND (5.0) ND (4.00) C-NR4-S 01/15/2014
2.5 93.9 22.8 ND (20.0) 0.78 3.8 0.413 ND (5.0) ND (4.00) C-NR4-S 03/13/2014
2.4 120 ND (20.0) ND (20.0) ND (0.50) 4.4 0.190 1.4 ND (10.0) C-NR4-S 05/22/2014
2.3 100 ND (20.0) ND (20.0) ND (0.50) 3.9 0.460 1.3 ND (10.0) C-NR4-S 07/16/2014
2.6 120 ND (20.0) ND (20.0) ND (0.50) 4.9 0.350 1.5 ND (10.0) C-NR4-S 11/20/2014
2.8 99.0 28.8 ND (20.0) 0.98 3.9 0.321 ND (5.0) ND (4.00) C-NR4-D 01/15/2014
2.4 93.4 29.3 ND (20.0) 0.81 3.8 0.407 ND (5.0) 7.60 C-NR4-D 03/13/2014
2.5 120 ND (20.0) 24.0 ND (0.50) 4.4 0.260 1.5 ND (10.0) C-NR4-D 05/22/2014
2.4 110 29.0 ND (20.0) ND (0.50) 4.2 0.390 1.4 ND (10.0) C-NR4-D 07/16/2014
2.5 120 ND (20.0) ND (20.0) ND (0.50) 4.9 0.280 1.3 ND (5.00) C-NR4-D 11/20/2014

2.9 99.0 276 23.8 3.3 4.0 0.325 ND (5.0) 9.60 C-R22a-S 01/14/2014
2.2 98.4 48.8 ND (20.0) 1.4 6.0 0.401 ND (5.0) ND (4.00) C-R22a-S 03/12/2014
2.4 110 37.0 ND (20.0) ND (0.50) 4.3 0.290 1.3 ND (10.0) C-R22a-S 05/21/2014
2.3 100 31.0 ND (20.0) ND (0.50) 3.9 0.390 1.3 ND (10.0) C-R22a-S 07/15/2014
2.5 120 52.0 ND (20.0) ND (0.50) 4.8 0.310 1.4 ND (10.0) C-R22a-S 11/19/2014
2.9 100 215 32.0 3.3 3.9 0.319 ND (5.0) 9.40 C-R22a-D 01/14/2014
2.5 103 38.4 ND (20.0) 1.4 3.9 0.398 ND (5.0) 5.10 C-R22a-D 03/12/2014
2.4 120 26.0 ND (20.0) ND (0.50) 4.3 0.220 1.5 ND (10.0) C-R22a-D 05/21/2014
2.4 110 37.0 ND (20.0) ND (0.50) 3.9 0.360 1.4 ND (10.0) C-R22a-D 07/15/2014
2.5 120 49.0 ND (20.0) ND (0.50) 4.8 0.320 1.3 ND (10.0) C-R22a-D 11/19/2014

3.0 99.8 178 21.2 2.8 4.0 0.311 ND (5.0) 4.60 C-R27-S 01/14/2014
2.3 100 34.3 ND (20.0) 1.1 3.8 0.401 ND (5.0) ND (4.00) C-R27-S 03/12/2014
2.5 120 27.0 21.0 ND (0.50) 4.5 0.230 1.5 ND (10.0) C-R27-S 05/21/2014
2.4 110 22.0 ND (20.0) ND (0.50) 4.1 0.380 1.3 ND (10.0) C-R27-S 07/15/2014
2.5 120 40.0 ND (20.0) ND (0.50) 4.6 0.290 1.5 ND (10.0) C-R27-S 11/19/2014
2.9 97.3 169 40.2 2.0 3.9 0.310 ND (5.0) 5.30 C-R27-D 01/14/2014
2.3 98.8 44.9 ND (20.0) 0.85 3.7 0.407 ND (5.0) 5.40 C-R27-D 03/12/2014
2.3 110 53.0 23.0 ND (0.50) 4.4 0.470 1.5 ND (10.0) C-R27-D 05/21/2014
2.3 110 39.0 ND (20.0) ND (0.50) 4.0 0.730 1.3 ND (10.0) C-R27-D 07/15/2014
2.5 120 47.0 ND (20.0) ND (0.50) 4.6 0.320 1.4 ND (10.0) C-R27-D 11/19/2014

2.9 99.6 70.7 ND (20.0) 2.0 4.0 0.312 ND (5.0) ND (4.00) C-TAZ-S 01/14/2014
2.3 98.4 49.5 26.0 1.2 3.8 0.408 ND (5.0) 5.60 C-TAZ-S 03/12/2014
2.4 120 660 ND (20.0) ND (0.50) 4.5 0.250 1.4 ND (10.0) C-TAZ-S 05/21/2014
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
COPCs, In Situ Byproducts, and Geochemical Indicator Parameters in Surface Water Samples, January 2014 through December 2014
TABLE 3-5

Arsenic, 
dissolved

Barium, 
dissolved

Iron, Total Iron, dissolved Manganese, 
dissolved

Molybdenum, 
dissolved

Nitrate/Nitrite as 
Nitrogen

Selenium, 
dissolved

Total 
suspended 

solidsLocation
Sample

Date
µg/L µg/L µg/L µg/L µg/L µg/L mg/L µg/L mg/L

In-channel Locations

2.4 110 33.0 ND (20.0) ND (0.50) 4.0 0.350 1.4 ND (10.0) C-TAZ-S 07/15/2014
2.5 120 31.0 ND (20.0) ND (0.50) 4.7 0.350 1.3 ND (10.0) C-TAZ-S 11/19/2014
2.9 99.5 98.8 22.8 2.2 4.0 0.305 ND (5.0) 5.60 C-TAZ-D 01/14/2014
2.2 93.5 64.8 ND (20.0) 0.94 3.5 0.487 ND (5.0) 10.4 C-TAZ-D 03/12/2014
2.3 110 25.0 ND (20.0) ND (0.50) 4.4 0.240 1.4 ND (10.0) C-TAZ-D 05/21/2014
2.3 110 36.0 ND (20.0) ND (0.50) 4.0 0.420 1.3 ND (10.0) C-TAZ-D 07/15/2014
2.5 110 30.0 ND (20.0) ND (0.50) 4.5 0.280 1.4 ND (10.0) C-TAZ-D 11/19/2014

Shoreline Samples

2.9 102 1720 ND (20.0) 9.2 4.0 0.309 ND (5.0) 75.6 R-19 01/14/2014
2.4 92.6 42.4 ND (20.0) 1.2 3.7 0.421 ND (5.0) ND (4.00) R-19 03/13/2014
2.3 120 23.0 ND (20.0) ND (0.50) 4.4 0.220 1.4 ND (10.0) R-19 05/22/2014
2.3 110 66.0 ND (20.0) ND (0.50) 4.0 0.410 1.4 ND (10.0) R-19 07/16/2014
2.5 110 42.0 ND (20.0) ND (0.50) 4.7 0.290 1.4 ND (5.00) R-19 11/20/2014

2.9 102 1410 45.9 7.9 4.0 0.315 ND (5.0) 79.1 R-28 01/14/2014
2.3 99.3 41.3 ND (20.0) 1.3 4.0 0.410 ND (5.0) ND (4.00) R-28 03/13/2014
2.4 120 27.0 ND (20.0) ND (0.50) 4.7 0.270 1.5 ND (10.0) R-28 05/22/2014
2.4 110 45.0 41.0 ND (0.50) 4.0 0.370 1.4 ND (10.0) R-28 07/16/2014
2.6 120 52.0 ND (20.0) ND (0.50) 4.8 0.290 1.6 ND (5.00) R-28 11/20/2014

3.0 106 251 27.1 4.8 4.2 0.519 ND (5.0) 7.90 R63 01/14/2014
2.2 96.8 71.1 ND (20.0) 1.7 3.6 0.418 ND (5.0) 5.40 R63 03/12/2014
2.4 120 68.0 ND (20.0) ND (0.50) 4.3 0.270 1.4 ND (10.0) R63 05/21/2014
2.5 120 390 ND (20.0) 6.7 4.4 0.320 1.5 ND (10.0) R63 07/15/2014
2.6 120 75.0 ND (20.0) ND (0.50) 4.6 0.320 1.4 ND (10.0) R63 11/19/2014

3.0 123 278 ND (20.0) 91.0 3.8 0.134 ND (5.0) 13.9 RRB 01/15/2014
2.4 94.5 116 29.0 5.5 3.8 0.387 ND (5.0) 7.60 RRB 03/13/2014
2.2 120 400 ND (20.0) 7.3 4.4 0.490 1.3 18.0 RRB 05/22/2014
2.5 130 110 ND (20.0) 4.2 3.9 0.350 1.4 ND (10.0) RRB 07/16/2014
2.4 140 360 ND (20.0) 14.0 4.7 0.270 1.3 10.0 RRB 11/20/2014
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PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
COPCs, In Situ Byproducts, and Geochemical Indicator Parameters in Surface Water Samples, January 2014 through December 2014
TABLE 3-5

COPC = contaminants of potential concern (molybdenum, selenium, and nitrate).
mg/L = milligrams per liter.
ND = not detected at listed reporting limit.  
TSS = total suspended solids.
µg/L = micrograms per liter.
USEPA = United States Environmental Protection Agency.

Notes:

Geochemical indicator parameters (TSS and alkalinity).
In situ byproducts (arsenic, iron and manganese).

USEPA Methods:
Alkalinity - SM2320B.
Metals - SW6010B/SW6020A.
Nitrate - SM4500NO3.
Total Suspended Solids - SM2540D.
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Extraction 
Well ID

Volume 
Pumped 

(gal)

Average Pumping 
Rate

(gpm)

a

November 2014

Volume 
Pumped 

(gal)

Average Pumping 
Rate

(gpm)

a

December 2014

Volume 
Pumped 

(gal)

Average Pumping 
Rate

(gpm)

a

Fourth Quarter 2014 Annual 2014

Volume 
Pumped 

(gal)

Average Pumping 
Rate

(gpm)

a

Table 4-1

Pumping Rate and Extracted Volume for IM System, Fourth Quarter 2014 and Annual 2014
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater and Surface Water Monitoring Report,
PG&E Topock Compressor Station, Needles, California

0.00 0TW-02S 0.00 0 0.00 0 0.00 0

0.00 0TW-02D 0.08 3,593 0.04 3,593 0.74 381,593

104.24 4,503,146TW-03D 104.91 4,683,355 104.58 9,186,501 101.01 53,092,493

27.84 1,202,562PE-01 28.24 1,260,500 28.04 2,463,062 26.86 14,123,929

TOTAL 5,705,708132.1 5,947,448133.2 11,653,156132.7 128.6 67,598,015

Chromium Removed This Quarter (kg) 38.8

Chromium Removed Project to Date (kg) 3700

Chromium Removed This Quarter (lb) 85.5

Chromium Removed Project to Date (lb) 8150

Chromium Removed This Year (kg) 159

Chromium Removed This Year (lb) 349

Notes:

The "Average Pumping Rate" is the overall average during the reporting period, including system downtime, based on flow meter readings.a

DTSC = Department of Toxic Substances Control.
gal = gallons.
gpm = gallons per minute.
IM = Interim Measures.
kg = kilograms.
lb = pounds.

Chromium removed includes the period from October 1, 2014 through December 31, 2014. On July 23, 2010 DTSC approved a revised reporting 
schedule for this report that included a revised IM-3 sample collection period from October 1, 2014 through December 31, 2014.

G:\PacificGasElectricCo\TopockProgram\Database\IM3_pumpData.mdb\rptqtrlytw20_w
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TABLE 4-2
Average Hydraulic Gradients Measured at Well Pairs, Fourth Quarter 2014
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Groundwater and Surface Water Monitoring Report,
PG&E Topock Compressor Station, Needles, California

Well Pair
Mean Landward 

Hydraulic Gradient 
(feet/foot)

Reporting 
Period 

a cDays in 
Monthly 
Average

b

0.0056November NA

Overall Average 0.0055December NA

Northern Gradient Pair 0.0021November 30 / 30

MW-31-135 / MW-33-150 0.0020December 31 / 31

Central Gradient Pair 0.0106November 30 / 30

MW-45-95 / MW-34-100 0.0104December 31 / 31

Southern Gradient Pair 0.0041November 30 / 30

MW-45-95 / MW-27-85 0.0040December 31 / 31

NA = All available data used in calculating overall average except where noted.

a  Refer to Figure 1-4 for location of well pairs.
b  For IM pumping, the target landward gradient for the selected well pairs is 0.001 feet/foot.
c  Number of days transducers in both wells were operating correctly / total number of days in month. 

Notes:
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Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and
Site-wide Groundwater and Surface Water Monitoring Report,
PG&E Topock Compressor Station, Needles, California

Month
Projected  

(cfs)
Actual (cfs)

Difference    
(cfs)

Predicted
 (ft amsl)

Actual 
(ft amsl)

Difference (feet)

January 2013 8,300 8,299 1 453.2 453.28 0.04

February 2013 10,600 10,972 -372 454.3 454.63 0.4

March 2013 15,200 15,545 -345 456.0 456.29 0.3

April 2013 17,600 17,090 510 456.9 456.74 -0.1

May 2013 15,800 15,592 208 456.4 456.44 0.0

June 2013 15,700 15,588 112 456.5 456.47 0.0

July 2013 14,400 13,165 1,235 456.0 455.79 -0.2

August 2013 13,100 12,185 915 455.4 455.43 0.0

September 2013 11,700 11,446 254 454.8 455.02 0.2

October 2013 12,300 12,497 -197 454.9 455.09 0.2

November 2013 9,700 8,918 782 454.0 453.98 0.0

December 2013 6,400 7,636 -1,236 452.4 452.81 0.4

January 2014 8,300 8,970 -670 452.8 453.27 0.5

February 2014 11,600 11,850 -250 454.3 454.67 0.3

March 2014 16,600 17,473 -873 456.4 456.70 0.3

April 2014 18,200 17,718 482 457.1 457.08 0.0

May 2014 16,700 16,622 78 456.8 456.68 -0.1

June 2014 15,900 15,917 -17 456.6 456.64 0.1

July 2014 15,100 14,640 460 456.3 456.24 0.0

August 2014 12,300 11,336 964 455.2 455.26 0.1

September 2014 13,100 12,211 889 455.3 455.30 0.0

October 2014 10,700 10,434 266 454.3 454.81 0.5

November 2014 10,700 10,575 125 454.3 454.22 -0.1

December 2014 6,400 7,235 -835 452.4 452.93 0.5

January 2015 10,600 454.3

NOTES:
cfs = cubic feet per second; ft amsl = feet above mean sea level.
NA = Data unavailable during this time period.

The difference in I-3 elevation is the difference between the I-3 elevation predicted and the actual elevation measured at I-3.
The source of this difference is differences between BOR projections and actual dam releases/Havasu reservoir levels,
rather than the multiple regression error.

For data prior to 2013 please see: Fourth Quarter 2013 and Annual Interim Measures Performance Monitoring 
and Site-wide Groundwater and Surface Water Monitoring Report, PG&E Topock Compressor Station, 
Needles, California (CH2MHILL, 2014a)
    

Projected river level for each month in the past is calculated based on the preceding months USBR projections of Davis Dam 
release and stage in Lake Havasu. Future projections of river level at I-3 are based upon January 2015 USBR projections. These 
data are reported monthly by the US Department of Interior, at http://www.usbr.gov/lc/region/g4000/24mo.pdf.

Davis Dam Release

Table  4-3
Predicted and Actual Monthly Average Davis Dam Discharge and Colorado River Elevation at I-3

Colorado River Elevation at I-3

Table_4-3_Table_Update_January_2015.xls



TABLE 5-1
Summary of Pumping Rate and Extracted Volume for 2014 Reporting Period
Fourth Quarter 2014 and Annual Interim Measures Performance
Monitoring and Site-wide Groundwater and Surface Water Monitoring Report, 
PG&E Topock Compressor Station, Needles, California

 TW-2S 
(gallons)  

 TW-2D 
(gallons)  

 TW-3D     
(gallons)  

 PE-1        
(gallons)  

Jan-14 135 132.3 0 0 4,727,337 1,177,881 5,905,218
Feb-14 135 132.7 0 0 4,276,887 1,072,255 5,349,142
Mar-14 135 130.7 0 0 4,608,719 1,226,649 5,835,368
Apr-14 135 117.9 0 126,759 4,001,723 965,666 5,094,148
May-14 135 134.6 0 0 4,728,042 1,278,543 6,006,584
Jun-14 135 120.4 0 92,891 3,930,353 1,177,507 5,200,751
Jul-14 135 129.5 0 0 4,528,924 1,252,475 5,781,399
Aug-14 135 116.1 0 0 4,068,464 1,112,189 5,180,653
Sep-14 135 129.0 0 158,349 4,247,803 1,168,521 5,574,674
Oct-14 135 134.8 0 0 4,787,741 1,229,181 6,016,923
Nov-14 135 132.1 0 0 4,503,146 1,202,562 5,705,708
Dec-14 135 133.2 0 3,593 4,683,355 1,260,500 5,947,448

128.6 0 381,593 53,092,493 14,123,929 67,598,015

Notes:
gpm: gallons per minute
The target pumping rate of 135 gpm, excluding periods of planned and unplanned downtime, was maintained by pumping from extraction
     wells TW-3D and PE-1 during the 2014 reporting period.
Extraction well TW-2D was only used for interim service or to support field operations.

 Total Volume 
(gallons)  

 Totals for 2014 Annual Period  

 Reporting Period  
 Target Pump 

Rate (gpm)  

 Actual Monthly 
Pump Rate       

(gpm)  

 Individual Extraction Well Operations  

Table_5-1_20150217.xls Page 1 of 1



PG&E Topock Compressor Station, Needles, California
Groundwater and Surface Water Monitoring Report,
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site-wide
Analytical Results for Extraction Wells, January 2014 through December 2014
TABLE 5-2

Well ID
Sample 

Date

Hexavalent 
Chromium

(µg/L)

Total Dissolved 
Solids
(mg/L)

Dissolved 
Chromium

(µg/L)

pH

TW-3D 07-Jan-14 905 5,140 761  LF 7.4 J

04-Feb-14 816 5,190 804  LF 7.6 J

04-Mar-14 816 5,050 752  LF 7.5 J

08-Apr-14 662 5,210 772  LF 7.4 J

06-May-14 601 4,820 742  LF 7.3 J

03-Jun-14 725 4,750 737  LF 7.4 J

01-Jul-14 720 4,970 736  LF 7.3 J

05-Aug-14 704 4,830 695  LF 7.4 J

02-Sep-14 703 5,150 729  LF 7.4 J

07-Oct-14 720 5,000 733  LF 7.4 J

04-Nov-14 711 4,980 706  LF 7.5 J

02-Dec-14 733 4,810 757  LF 7.6 J

PE-1 07-Jan-14 5.5 2,680 5.6  LF 7.4 J

04-Feb-14 5.6 2,630 6.0  LF 7.6 J

04-Mar-14 4.8 2,510 4.8  LF 7.5 J

08-Apr-14 4.0 2,700 4.2  LF 7.5 J

06-May-14 3.9 2,680 4.3  LF 7.4 J

03-Jun-14 3.7 2,610 4.1  LF 7.5 J

01-Jul-14 3.6 2,500 3.7  LF 7.6 J

05-Aug-14 3.7 2,560 3.9  LF 7.6 J

02-Sep-14 3.8 2,610 4.0  LF 7.5 J

07-Oct-14 3.7 2,580 4.2  LF 7.6 J

04-Nov-14 4.0 2,500 4.7  LF 7.6 J

02-Dec-14 4.2 2,560 4.9  LF 7.6 J

J = concentration or reporting limit estimated by laboratory or data validation. 
LF = lab filtered.
mg/L = milligrams per liter.
µg/L = micrograms per liter.

Groundwater samples from active extraction wells are taken at sample taps in Valve Vault 1 on the MW-20 bench.

Dissolved chromium was analyzed by Method SW6020A or USEPA200.8 or USEPA200.7, hexavalent chromium 
analyzed by Method SM3500-CrB or USEPA218.6, and total dissolved solids were analyzed by Method SM2540C. 

Notes:

G:\PacificGasElectricCo\TopockProgram\Database\Tuesdai\PMR\T
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TABLE 5-3
Calculated Hydraulic Gradients for Well Pairs by Month for 2014 Reporting Period

Northern Gradient Pairc Central Gradient Pair Southern Gradient Pair
  MW-31-135 / MW-33-150   MW-45-95 / MW-34-100   MW-45-95 / MW-27-85

January 0.0058 0.0020 0.0115 0.0039
February 0.0060 0.0022 0.0116 0.0042
March 0.0074 0.0027 0.0142 0.0052
April 0.0040 0.0024 0.0068 0.0027
May 0.0065 0.0023 0.0128 0.0045
June 0.0057 0.0021 0.0110 0.0041
July 0.0060 0.0022 0.0115 0.0042
August 0.0046 0.0021 0.0084 0.0032
September 0.0055 0.0024 0.0101 0.0040
October 0.0059 0.0021 0.0116 0.0040
November 0.0056 0.0021 0.0106 0.0041
December 0.0055 0.0020 0.0104 0.0040

Notes:
a
  For Interim measures pumping, the target landward gradient for the selected well pairs is 0.001 ft/ft

b
  Overall average gradients are calculated using all available data.

c
  Refer to Figure 1-4 for location of well pairs and Tables E-1 and E-2 for number of days in reporting period. 

ft/ft  =  feet/foot

Reporting Period
2014 Overall Averageb

Mean Landward Hydraulic Gradient (ft/ft)a

Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and 
Site-wide Groundwater and Surface Water Monitoring Report,
PG&E Topock Compressor Station, Needles, California



TABLE 7‐1  

Proposed Groundwater Monitoring Program Analytical Suite Modifications 
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site‐wide Groundwater and Surface Water Monitoring Report,
PG&E Topock Compressor Station, Needles, California

Well ID

a
DTSC‐approved 

Purge Method, 

beginning 3Q 2014

DTSC‐approved Sampling 

Frequency, beginning 3Q 

2014                      

[frequency for Cr(VI) and Cr 
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Comments

MW‐09 MP Semi‐annual, 
b
BCW flow Yes Yes Yes

MW‐10 MP Semi‐annual, 
b
BCW flow Yes Yes Yes (one round) One round T22 metals 2015,  evaluate, former T22 well

dMW‐11 MP Semi‐annual, bBCW flow Yes Yes Yes ISPT
MW‐12 MP Semi‐annual Yes Yes Yes (one round) One round T22 metals,  evaluate, former T22 well
MW‐13 MP Annual   Yes Yes
MW‐14 MP Semi‐annual Yes Yes Yes Yes (biennial) Biennial T22 metals (2015 and 2017) added for remedy IRL coverage
MW‐15 MP Annual Yes
MW‐16 MP Biennial Yes (biennial) Yes (one round) One round T22 metals 2015,  evaluate, former BKG well
MW‐17 MP Biennial Yes (biennial) Yes (one round) One round T22 metals 2015,  evaluate, former BKG well
MW‐18 MP Annual
MW‐19 MP Semi‐annual
MW‐20‐070 MP Semi‐annual Yes Yes Yes Yes
MW‐20‐100 MP Semi‐annual Yes Yes Yes Yes
MW‐20‐130 MP Semi‐annual Yes Yes Yes Yes Yes
MW‐21 MP Semi‐annual Yes Yes Yes  Yes (one round) One round T22 metals 2015,  evaluate, former T22 well
MW‐22 MP Semi‐annual Yes Yes Yes (biennial) Yes (one round) One round T22 metals 2015,  evaluate, former T22 well
MW‐23‐060 MP Semi‐annual Yes Yes
MW‐23‐080 MP Semi‐annual Yes Yes

dMW‐24A MP Semi‐annual Yes Yes Yes (biennial) Yes (biennial) ISPT;  Biennial T22 metals (2015 and 2017), former T22 well, TWB/IRL‐6 area

dMW‐24B MP Semi‐annual Yes Yes Yes (biennial) Yes (biennial) ISPT;  Biennial T22 metals (2015 and 2017), added for IRL‐6 area coverage
MW‐24BR 3V Annual Yes Yes Yes
MW‐25 MP Semi‐annual Yes Yes Yes Yes Yes
MW‐26 MP Semi‐annual Yes Yes Yes Yes Yes Yes
MW‐27‐020 MP Annual Yes Yes Yes
MW‐27‐060 MP Annual Yes, F Yes Yes Fluoride with COPCs
MW‐27‐085 MP Semi‐annual Yes Yes, F Yes Yes Fluoride with COPCs
MW‐28‐025 MP Semi‐annual Yes Yes Yes
MW‐28‐090 MP Semi‐annual Yes Yes, F Yes Yes
MW‐29 MP Semi‐annual Yes Yes Yes
MW‐30‐030 MP Annual Yes Yes Yes
MW‐30‐050 MP Annual Yes Yes Yes
MW‐31‐60 MP Semi‐annual Yes Yes Yes Yes
MW‐31‐135 MP Annual Yes Yes
MW‐32‐020 MP Annual Yes Yes Yes
MW‐32‐035 MP Semi‐annual Yes Yes Yes Yes Yes (biennial) Yes Yes (one round) One round T22 metals 2015,  evaluate, former T22 well
MW‐33‐040 MP Semi‐annual Yes Yes, F Yes Yes Fluoride with COPCs
MW‐33‐090 MP Semi‐annual Yes Yes, F Yes Yes Yes Fluoride with COPCs
MW‐33‐150 MP Semi‐annual Yes Yes, F Yes Yes Yes Fluoride with COPCs
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TABLE 7‐1  

Proposed Groundwater Monitoring Program Analytical Suite Modifications 
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site‐wide Groundwater and Surface Water Monitoring Report,
PG&E Topock Compressor Station, Needles, California

Well ID

a
DTSC‐approved 

Purge Method, 

beginning 3Q 2014

DTSC‐approved Sampling 

Frequency, beginning 3Q 

2014                      

[frequency for Cr(VI) and Cr 
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Comments

MW‐33‐210 MP Semi‐annual Yes Yes, F Yes Yes Yes Fluoride with COPCs
MW‐34‐055 MP Annual Yes Yes Yes Yes Yes
MW‐34‐080 MP Semi‐annual Yes Yes Yes Yes Yes
MW‐34‐100 MP Quarterly Yes Yes Yes Yes Yes Yes

MW‐35‐060 MP Semi‐annual Yes Yes Yes  Yes Yes 

Annual T22 metals (2015, 2016, 2017).  Added for northern floodplain coverage, 

remedy IRZ area.

MW‐35‐135 MP Semi‐annual Yes Yes Yes  Yes Yes 

Annual T22 metals (2015, 2016, 2017).  Added for northern floodplain coverage, 

remedy IRZ area.
MW‐36‐020 MP Annual Yes Yes
MW‐36‐040 MP Annual Yes Yes Yes
MW‐36‐050 MP Annual Yes Yes
MW‐36‐070 MP Annual Yes Yes Yes
MW‐36‐090 MP Semi‐annual Yes Yes Yes
MW‐36‐100 MP Semi‐annual Yes Yes Yes Yes
MW‐37D MP Semi‐annual Yes Yes
MW‐37S MP Annual Yes Yes
dMW‐38D MP & 3V  Semi‐annual Yes Yes Yes ISPT
dMW‐38S MP & 3V  Quarterly Yes Yes Yes ISPT
MW‐39‐040 MP Annual Yes Yes
MW‐39‐050 MP Annual Yes Yes
MW‐39‐060 MP Annual Yes Yes Yes
MW‐39‐070 MP Annual Yes Yes
MW‐39‐080 MP Annual Yes Yes
MW‐39‐100 MP Semi‐annual Yes Yes Yes Yes
MW‐40D MP & grab trial Semi‐annual Yes Yes Yes
MW‐40S MP & grab trial Annual Yes Yes
MW‐41D MP Semi‐annual Yes Yes Yes
MW‐41M MP Annual Yes Yes Yes
MW‐41S MP Annual Yes Yes Yes
MW‐42‐030 MP Annual Yes Yes Yes
MW‐42‐055 MP Semi‐annual Yes Yes Yes
MW‐42‐065 MP Semi‐annual Yes Yes Yes
MW‐43‐025 MP Annual Yes Yes Yes (one round) One round T22 metals 2015,  evaluate, former T22 well
MW‐43‐075 MP Annual Yes Yes Yes
MW‐43‐090 MP Annual Yes Yes Yes
MW‐44‐070 MP Semi‐annual Yes Yes Yes
MW‐44‐115 MP Quarterly Yes Yes Yes Yes Yes (one round) One round T22 metals 2015,  evaluate, former T22 well
MW‐44‐125 MP Semi‐annual Yes Yes Yes Yes

MW‐45‐095a MP Annual

key gradient well, not listed in 2013 GMP report recommendations Table 7‐2, 

propose no further sampling: this well is close to PE‐1 extraction well
MW‐46‐175 MP Quarterly Yes Yes Yes
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TABLE 7‐1  

Proposed Groundwater Monitoring Program Analytical Suite Modifications 
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site‐wide Groundwater and Surface Water Monitoring Report,
PG&E Topock Compressor Station, Needles, California

Well ID

a
DTSC‐approved 

Purge Method, 

beginning 3Q 2014

DTSC‐approved Sampling 

Frequency, beginning 3Q 

2014                      
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Comments

MW‐46‐205 MP Semi‐annual Yes Yes
MW‐47‐055 MP Semi‐annual Yes Yes Yes Yes
MW‐47‐115 MP Semi‐annual Yes Yes
MW‐48 MP Semi‐annual Yes Yes (one round) One round T22 metals 2015,  evaluate, former T22 well
MW‐49‐135 MP Annual Yes Yes
MW‐49‐275 MP Annual Yes Yes
MW‐49‐365 MP Annual Yes Yes
MW‐50‐095 MP Semi‐annual Yes
MW‐50‐200 MP Semi‐annual Yes Yes (one round) One round T22 metals 2015,  evaluate, former T22 well
MW‐51 MP Semi‐annual Yes Yes Yes Yes (one round) One round T22 metals 2015,  evaluate, former T22 well
MW‐52S MP Semi‐annual Yes
MW‐52M MP Semi‐annual Yes
MW‐52D MP Semi‐annual Yes
MW‐53M MP Semi‐annual Yes
MW‐53D MP Semi‐annual Yes
OW‐3S 3V Annual Yes
OW‐3M MP Annual Yes
OW‐3D MP Annual Yes
PGE‐7BR 3V Annual Yes Yes (one round) One round T22 metals 2015,  evaluate, former T22 well
PGE‐8 3V Annual Yes Yes
TEST WELLS
PE‐1 tap Monthly Yes
TW‐1 3V Semi‐annual Yes Yes  Yes (one round) One round T22 metals 2015,  evaluate, former T22 well
TW‐2S tap Annual Yes Yes 
TW‐2D tap Annual Yes 
TW‐3D tap Monthly Yes 
TW‐4 3V Biennial Yes 
TW‐5 3V Biennial Yes 
PARK MOABI
PM‐03 tap Annual Yes 
PM‐04 tap Annual Yes 
ARIZONA
MW‐54‐085 MP Semi‐annual Yes  Yes 
MW‐54‐140 MP Semi‐annual Yes  Yes 
MW‐54‐195 MP Semi‐annual Yes  Yes 
MW‐55‐045 MP Semi‐annual Yes 
MW‐55‐120 MP Semi‐annual Yes 
MW‐56S MP Semi‐annual Yes 
MW‐56M MP Semi‐annual Yes 
MW‐56D MP Semi‐annual Yes 
EAST RAVINE ‐ TOPOCK COMPRESSOR STATION
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TABLE 7‐1  

Proposed Groundwater Monitoring Program Analytical Suite Modifications 
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site‐wide Groundwater and Surface Water Monitoring Report,
PG&E Topock Compressor Station, Needles, California

Well ID

a
DTSC‐approved 

Purge Method, 

beginning 3Q 2014

DTSC‐approved Sampling 

Frequency, beginning 3Q 

2014                      

[frequency for Cr(VI) and Cr 
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Comments

MW‐57‐050 MP checked Q & post rain Yes 
MW‐57‐070 MP Semi‐annual Yes  Yes  Yes 
MW‐57‐185 3V Semi‐annual Yes  Yes  Yes 
MW‐58‐065 MP checked Q & post rain Yes 

MW‐58BR

MP pending new 

plan Quarterly Yes  Yes  Yes 
MW‐59‐100 MP Semi‐annual Yes  Yes  Yes  Yes Annual T22 metals (2015, 2016, 2017).  Added to supplement MW‐48
MW‐60‐125 MP Semi‐annual Yes  Yes  Yes 
MW‐60BR‐245 3V Quarterly Yes  Yes  Yes 
MW‐61‐110 3V Semi‐annual Yes  Yes  Yes 
MW‐62‐065 MP Quarterly Yes  Yes  Yes 
MW‐62‐110 3V Quarterly Yes  Yes  Yes 
MW‐62‐190 3V Semi‐annual Yes  Yes  Yes 
MW‐63‐065 MP Quarterly Yes  Yes  Yes 

MW‐64BR

MP pending new 

plan Quarterly Yes  Yes  Yes 
MW‐65‐160 MP Quarterly Yes  Yes  Yes 
MW‐65‐225 MP Quarterly Yes  Yes  Yes 
MW‐66‐165 MP Semi‐annual Yes  Yes  Yes 
MW‐66‐230 MP Semi‐annual Yes  Yes  Yes 
MW‐66BR‐270 3V Semi‐annual Yes  Yes  Yes 
MW‐67‐185 MP Semi‐annual Yes  Yes  Yes  Yes (one round) One round T22 metals 2015, highest Se result in ER/TCS investigation
MW‐67‐225 MP Semi‐annual Yes  Yes  Yes  Yes (one round) One round T22 metals 2015, highest Se result in ER/TCS investigation
MW‐67‐260 MP Semi‐annual Yes  Yes  Yes 
MW‐68‐180 MP Quarterly Yes  Yes  Yes 
MW‐68‐240 MP Semi‐annual Yes  Yes  Yes 
MW‐68BR‐280 3V Semi‐annual Yes  Yes  Yes 
MW‐69‐195 MP Quarterly Yes  Yes  Yes 
MW‐70‐105 MP Semi‐annual Yes  Yes  Yes 
MW‐70BR‐225 3V Semi‐annual Yes  Yes  Yes 
MW‐71‐035 MP Semi‐annual Yes  Yes  Yes 
MW‐72‐080 MP Quarterly Yes  Yes  Yes  Yes (one round) One round T22 metals 2015, evaluate.  Added for ER southeast coverage.
MW‐72BR‐200 3V Quarterly Yes  Yes  Yes  Yes (one round) One round T22 metals 2015, evaluate.  Added for ER southeast coverage.
MW‐73‐080 MP Quarterly Yes  Yes  Yes 

MW‐74‐240 MP Semi‐annual Yes  Yes  Yes  Yes (one round)

One round T22 metals 2015, highest As result (and among highest Mo) in ER/TCS 

investigation
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TABLE 7‐1
Proposed Groundwater Monitoring Program Analytical Suite Modifications 
Fourth Quarter 2014 and Annual Interim Measures Performance Monitoring and Site‐wide Groundwater and Surface Water Monitoring Report,
PG&E Topock Compressor Station, Needles, California

Notes:
aPurge Method ‐  3V Three volume purge sampling method

MP Micropurge sampling method

grab trial Both MP and HydraSleeve methods will be used 4Q 2014 and thru 2015 as grab sampling trial

tap Sampled from tap or port of extraction or supply well.

pending new plan A new sampling method will be proposed in 2015 for MW‐58 and MW‐64 and for selected long screen or bedrock wells not approved for MP

bFrequency ‐   BCW flow To be sampled in the next quarterly event after a runoff event with flow throughout the Bat Cave Wash culverts (I‐40 to IM3)

cIM Contingency Plan ‐ Set of 24 wells in the Interim Measure Contingency Plan with assigned Cr(VI) notification trigger levels. 

dISPT ‐  Well was used for monitoring in the upland in‐situ pilot test and returned to GMP monitoring with the 4Q/Annual 2014 event.

Lab Analyses ‐ Contaminant of Potential Concern (COPC) Mo, Se, and nitrate; and for specified wells, fluoride

By‐Products arsenic (As) and manganese (Mn)

Annual Water Quality dissolved calcium (Ca), magnesium (Mg), sodium (Na),  iron (Fe), manganese (Mn), bromide, chloride, sulfate

 total dissolved solids (TDS), alkalinity, and ammonia

Stable Isotopes Oxygen and Deuterium.

T22 Metals dissolved antimony (Sb), arsenic (As), barium (Ba), beryllium (Be), cadmium (Cd), chromium (Cr), cobalt (Co), copper (Cu), lead (Pb), mercury (Hg), 

molybdenum (Mo), nickel (Ni), selenium (Se), silver (Ag), thallium (Tl), vanadium (V), and zinc (Zn)

IMCP monitoring suite for 10 monitoring wells: dissolved Ca, Mg, Na, Mg, potassium,  boron, bromide, chloride, sulfate, nitrate, TDS, alkalinity, and stable isotopes.  Ammonia and 

iron will be added for internal evaluation of redox conditions.

IM Chemical Performance Monitoring 

Program
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Appendix A 
Well Inspections and Construction Information 

 



























 

 

Appendix B 
Lab Reports, November through December 2014 

(Provided on CD-ROM Only with Hard Copy Submittal) 
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Appendix C 
Chromium, Molybdenum, Nitrate, and Selenium 

Trend Graphs 
 























































































































































 

 

Appendix D 
Other Groundwater Monitoring Results 

 









































































 

 

Appendix E 
Hydraulic Data for Interim Measures 

Reporting Period 
 























































 

 

Appendix F 
Groundwater Monitoring Data for 
Groundwater Monitoring Plan and 
Performance Monitoring Program 

 

































 

 

Appendix G 
Interim Measure Extraction System 

Operations Log, November 2014 through 
December 2014 
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