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1.0 Introduction 

Pacific Gas and Electric Company (PG&E) implemented an Upland reductive zone in-
situ pilot test (ISPT) to address chromium concentrations in groundwater at the Topock 
Compressor Station (the Site) near Needles, California. The purpose of the Upland 
ISPT was to evaluate the efficacy of using a reagent mixture to remove hexavalent 
chromium from groundwater using chemical reduction to form stable, insoluble trivalent 
chromium. The Upland ISPT consisted of the recirculation of the reagent mixture 
between the two recirculation wells (PTR-1 and PTR-2) and monitoring the results in 
surrounding groundwater monitoring wells (PT-7 Shallow/Middle/Deep [S/M/D] through 
PT-9S/M/D, MW-11, MW-24A/B, and MW-38S/D). Figure 1 provides a map of the 
PG&E Topock Compressor Station and ISPT area (all figures are provided at the end 
of the report). 
 
California Regional Water Quality Control Board, Colorado River Basin Region (Water 
Board), Order No. R7-2007-0015 authorized PG&E to inject a total of approximately 
38,000 gallons of reagent through the duration of the test. An automated reagent 
dosing system metered the reagent injections at regular intervals during each day of 
the pilot test.  The pilot test concluded activities on December 3, 2008, at the end of the 
nine month period allowed in Order No. R7-2007-0015. 
 
The Monitoring and Reporting Program (MRP) under Order No. R7-2008-0015 
required a final report to be submitted within 90 days of the completion of the ISPT. 
The Upland Reductive Zone In-Situ Pilot Test, Final Completion Report (ARCADIS 
2009) was submitted on March 3, 2009 and summarizes the activities and results 
related to the Upland ISPT from March 2008 through December 3, 2008. 

The Monitoring and Reporting Program (MRP) under Order No. R7-2007-0015 
required monthly monitoring reports to be submitted by the 15th day of the following 
month.  A letter requesting the Order be rescinded was submitted to the Water Board 
on March 20, 2009 (Appendix A). The rescission was approved on May 21, 2009.  
While active injection and operation of the in situ pilot test has ceased, ARCADIS took 
monitoring samples from the Upland ISPT area during the third quarter of 2009 in order 
to document ongoing conditions at the site. This report describes monitoring activities 
related to the Upland ISPT for the third quarter 2009 (July through September).  
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2.0 In-Situ Pilot Test Sampling Locations 

Table 1 summarizes the well construction details for the recirculation wells  
(PTR-1 and PTR-2) and monitoring wells (PT-7S/M/D through PT-9S/M/D, MW-11, 
MW-24A/B, and MW-38S/D). Figure 2 provides a map of the sampling locations.  
Figure 3 presents the well construction and cross section information for the monitoring 
wells sampled in the Upland ISPT. The sampling list was optimized after the Water 
Board Order was rescinded in May 2009; the list was reduced to the following wells: 
PT-7S/M/D through PT-9S/M/D, MW-24A, and MW-38S/D.   

In addition, post-test soil samples were collected from soil boring PTB-1 shown on 
Figure 2 on January 16, 2009.  The samples were collected near monitoring well PT-7 
in order to evaluate the mineral speciation created during treatment in the IRZ.  
Analysis of the soil samples were completed in the third quarter and results are 
summarized in this report. 
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3.0 Description of Activities 

The third quarter 2009 sampling event was conducted August 3 through 5, 2009. The 
sampling event was performed in accordance with the applicable procedures contained 
within the Sampling, Analysis, and Field Procedures Manual, PG&E Topock Program, 
Revision 1 (“SAFPM”) (CH2M Hill, 2005).  The new data included in this report is from 
the third quarter sampling event of 2009.  

Samples were collected, labeled, and packaged according to the SAFPM, as 
summarized in Section 4.0.  Table 2 presents the field parameter results.  Tables 3 and 
4 present the groundwater analytical results, including historical data from July 2007 to 
present.  Calibration logs for field-monitoring instruments are included in Appendix B. 
Groundwater sampling logs are included in Appendix C.  

With the rescission of the Waste Discharge Requirements for the pilot test, the 
groundwater analytical suite was reduced to the following parameters:  total dissolved 
chromium, hexavalent chromium, fluorescein, rhodamine, nitrate, sulfate, dissolved 
iron, dissolved manganese, dissolved arsenic, dissolved molybdenum, dissolved 
selenium, total organic carbon, and bicarbonate alkalinity.  In the third quarter, samples 
were also analyzed for the full set of Title 22 metals and fluoride. 

Post-test soil samples were collected on January 16, 2009 from within the pilot test 
area, according to the methods summarized in Section 4.0.   
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4.0 Sampling and Analytical Procedures   

4.1    Groundwater Sampling 

Groundwater sampling and associated tasks were performed in accordance with  
the applicable procedures contained in the SAFPM (CH2M Hill, 2005) and as 
summarized below.  

Monitoring wells were purged and sampled.  Prior to groundwater sampling, the depth 
to water was recorded for each well.  These data were used to evaluate the volume of 
standing water in the well. The monitoring wells were purged using a WaTerra® purge 
pump with dedicated polyethylene tubing.  Purging continued until three casing 
volumes had been removed. The field parameters, such as pH, specific conductance, 
and temperature were recorded (Table 2).  After completion of purging, the 
groundwater samples were collected in the appropriate containers.  

The samples were stored in coolers at 4 degrees Celsius and transported to Truesdail, 
Calscience, and Ozark via a courier service under chain-of-custody documentation. 
Truesdail and Calscience are certified by the California Department of Health Services 
(Certification #1237 and #1230, respectively) under the State of California’s 
Environmental Laboratory Accreditation Program.  

Analyses were performed in accordance with the latest edition of the “Guidelines 
Establishing Test Procedures for Analysis of Pollutants” (40 CFR Part 136), or 
equivalent methods promulgated by the USEPA. 

Sample results are summarized in Tables 3 and 4. Calibration logs for field-monitoring 
instruments are presented in Appendix B. Sampling logs are presented in Appendix C. 
Copies of laboratory analytical results are presented on compact disc in Appendix D.  

Table 5 identifies the laboratory that performed each analysis and lists the following 
required monitoring information: 

• Sample Location 

• Sample identification 

• Sampler name 
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• Sample date 

• Sample time 

• Laboratory performing the analysis 

• Analysis method 

• Analysis date 

• Laboratory technician 

Monitoring wells PT-7M and PT-7D were sampled during the third quarter 2009 
groundwater sampling event.  Higher doses of carbon in the vicinity of these wells 
resulted in the temporary generation of carbon dioxide gas beyond the ability of the 
aquifer to diffuse the gas naturally.  Resulting elevated levels of gas in the well casing 
prevented the wells from being effectively purged during the first quarter 2009 event.  
Although elevated levels of gas were again present in each well during the third quarter 
2009 event, grab samples were able to be retrieved and analyzed.   

Groundwater samples from the sampling events were analyzed for hexavalent 
chromium (United States Environmental Protection Agency [USEPA] Method 218.6 SM 
2500-Cr) and total dissolved chromium (USEPA Method SW 6020) by Truesdail 
Laboratories (Truesdail); for total iron and total manganese (USEPA 200.7), dissolved 
antimony, dissolved arsenic, dissolved barium, dissolved cadmium, dissolved cobalt, 
dissolved lead, dissolved molybdenum, dissolved selenium, dissolved silver, dissolved 
thallium, dissolved vanadium, dissolved iron, and dissolved sodium (USEPA 200.8), 
sulfate and nitrate (USEPA 300), alkalinity bicarbonate (USEPA Method 2320B), total 
organic carbon (TOC) (USEPA Method 5310B), and fluoride (USEPA SM 4500F) by 
Calscience Environmental Laboratories, Inc. (Calscience); and for fluorescein and 
rhodamine WT by Ozark Underground Laboratories, Inc. (fluorescence spectroscopy 
according to Ozark standard operating procedures).  Hexavalent chromium was also 
analyzed in the field at the Interim Measures 3 facility using HACH Method 8023 - 
program 1560. 

4.2    Soil Sampling 

Samples were collected from a new rotosonic boring located between PTR-1 and PT-
7. Soil was recovered from this boring (PTB-1) at depth intervals ranging from 140 – 
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203 ft. bgs, shown on Figure 2. The post-pilot sample was collected from a location 
that was within the radius of influence of the recirculation well PTR-1 where Cr(VI) was 
treated to non-detect in groundwater. Because of the anaerobic nature of the treatment 
approach, the soil was expected to be sensitive to air (i.e., reduced iron minerals 
including mixed-valent iron (hydr)oxides and iron sulfide were expected to be present). 
The redox conditions in the post-pilot aquifer soil were preserved through the use of a 
gloved-box that was purged and filled with inert gas (nitrogen). Cores were extruded in 
the gloved box and samples were recovered into glass jars that were immediately 
packed in ice for overnight delivery to the ARCADIS Treatability Laboratory in Durham, 
NC.  

The table below provides a list of the analyses that have been performed for the soils 
collected in the Uplands in situ pilot test.  

Analysis Method Purpose 
Major and trace elements in 
soil (aluminum, arsenic, 
calcium, chromium, iron, 
manganese, sodium) 

EPA 3050B (acid 
digestion)/6010 (inductively 
coupled plasma atomic 
emission spectroscopy) 

Determine if a change in the 
concentration of major and 
trace elements can be detected 
after operation of the ISPT. 
Evaluate changes in the total 
chromium concentration of the 
soil.  

Hexavalent chromium (Cr(VI)) EPA 3060A (alkaline 
extraction)/7199 (ion 
chromatography) 

Determine changes in 
concentration of sorbed and 
easily reduced Cr(VI) after 
treatment. 

Carbonate and bicarbonate 
alkalinity and soil pH. 

EPA 310.1 (alkalinity titration 
after water extraction) 
EPA 150.1 (pH 
measurement on 1:1 
water:soil slurry) 

Determine if a change in pH or 
alkalinity can be detected after 
operation of the ISPT due to 
dissolution or precipitation of 
carbonate minerals. 

Total water extractable sulfate 
and sulfide 

EPA 300.0 (sulfate ion 
chromatography after water 
extraction) 
EPA 376.1 (sulfide by 
titrimetry after water 
extraction) 

Examine the conversion of 
sulfate to sulfide due to sulfate 
reduction in the ISPT. 

Acid volatile sulfide and 
simultaneously extractable 
iron (AVS-SEM) 

Published methods (Cooper 
and Morse, 1998) 

Examine the accumulation of 
iron sulfide after operation of 
the ISPT – performed on post-
pilot samples only (AVS was 
not analyzed in the baseline 
samples because it is expected 
to be absent in pre-pilot soil ). 
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Selective extraction of Cr, Fe, 
and Mn 

Extraction with dilute 
hydrochloric acid, 
hydroxylamine 
hydrochloride, and citrate-
bicarbonate-dithionite 
according to procedures 
based on Gleyes et al., 2002 

Determine changes in strength 
of association of Cr, Fe, and 
Mn with soil minerals. In 
addition, this analysis 
evaluates changes in 
environmental 
availability/readily mobilized 
surface-sorbed fractions of Cr 
(plus Fe and Mn) after 
operation of the ISPT.  

Scanning electron microscopy 
and energy dispersive x-ray 
spectroscopy (SEM-EDS) 
 
 

Analysis of soil by electron 
microscopy. 

Qualitative determination of 
mineralogy and semi-
quantitative determination of 
element association in order to 
examine morphology of major 
mineral phases, and map 
element distribution in the soil 
at the sub-micron scale. 

Micro-x-ray fluorescence (µ-
XRF) mapping and Micro-x-
ray adsorption spectroscopy 
(µ-XAS): x-ray adsorption near 
edge structure (XANES)  
 
 

Analysis of soil using 
synchrotron-based x-rays. 

µ-XRF to examine element 
distribution, association, and 
oxidation state in soil at the 
sub-mm scale.  Provides semi-
quantitative determination of 
the association of chromium 
with major elements (iron) in 
soil prior to and after operation 
of the ISPT. XANES is used to 
resolve oxidation states of the 
redox sensitive elements 
chromium and iron. 
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5.0 Analytical Results  

5.1  Groundwater Analytical Results 

Summaries of the field test parameters, primary parameters, and secondary 
parameters are presented in Tables 2, 3, and 4, respectively.   

Six months after the pilot test ended, results from the August sampling event indicate  

• Hexavalent chromium continues to be reduced to non-detect levels at PT-7M, 
PT-7D, PT-8S, and MW-24A.  Organic carbon was effectively delivered and 
organic carbon distribution was sustained during the pilot test at these 
locations. Complete chromium reduction was sustained at PT-7M and PT-8S, 
despite the return toward baseline conditions at these locations with respect to 
total organic carbon (TOC), dissolved manganese, dissolve iron, dissolved 
arsenic, and sulfate concentrations following the pilot test.  

• Complete chromium reduction was also sustained at PT-7D and MW-24A. In 
these locations, groundwater parameters affected by the pilot test fluctuated in 
the third quarter, as indicated by changes in TOC, dissolved manganese, 
dissolved iron, dissolved arsenic, and sulfate concentrations.  These changes 
likely were caused by reduced groundwater that was created by the injection 
of organic carbon in earlier phases of the pilot test.   This groundwater that 
was upgradient of the monitoring wells appears to now be present in these 
locations.   

• In locations where less TOC was distributed during pilot test operations, 
chromium concentrations increased in August 2009, but remained below 
baseline (pre-study) levels (836 μg/L in PT-7S and 1,450 μg/L in PT-8D).   

• Arrival of treated groundwater downgradient of the recirculation system was first 
evident at PT-9S (approximately 115 feet downgradient) in October 2008, 
when hexavalent chromium concentrations began decreasing.  Treated 
groundwater continued to arrive at this location through May 2009 as 
hexavalent chromium concentrations remained below baseline concentrations 
and tracer and TOC concentrations increased.  However, hexavalent 
chromium concentrations returned to levels comparable to baseline conditions 
at PT-9S in August 2009. 
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With the use of in-situ technology, the creation of the desired reducing environment 
may cause temporary solubilization and mobilization of reducible metals that naturally 
reside in the aquifer matrix, such as manganese, iron, and arsenic.  The post-test 
manganese, iron and arsenic concentrations demonstrate the attenuation of these 
metals over time after the disappearance of injected organic carbon from the system.  
In particular, arsenic concentrations decreased rapidly as organic carbon 
concentrations decreased in PT-7S, PT-7M, PT-8S, and MW-24A following the end 
of pilot test injections.   Arsenic concentrations fluctuated with TOC concentrations at 
PT-7D, likely as reduced groundwater created by distribution of organic carbon 
distributed upgradient passed through this location.  Similarly, dissolved manganese 
and dissolved iron concentrations continued to decrease or remain comparable to 
baseline at PT-7S, PT-7M, and PT-8S, while concentrations fluctuated at PT-7D and 
MW-24A.   

In the third quarter, the Title 22 metals were sampled for the first time since baseline.  
Concentrations of the title 22 metals were all comparable or lower than baseline 
concentrations, with the exception of barium.  Fluoride was also sampled for the first 
time since the pilot began and concentrations were consistent with historical 
concentrations in the area.  

Barium concentrations ranged from 26.1 to 156 ug/L in the baseline sampling event 
(Table 6).  In the third quarter 2009, barium concentrations in  three locations (PT-
7M, PT-8S, and MW-24A) were higher than baseline, ranging from 183 to 869 ug/L. 
At one location (PT-7D) the detected barium concentration of 2,800 µg/L exceeded 
the California maximum contaminant level (1,000 µg/L).  All the barium increases 
occurred in wells that showed elevated concentrations of ethanol delivered during 
pilot test operations.    

The increase in barium concentrations appears to be the result of injection of higher 
than intended organic carbon concentrations during the pilot test.  During the pilot 
test, short circuiting of the injection water back to the extraction screen (ARCADIS, 
2009), led to a localized very high TOC loading, an order of magnitude higher than is 
planned for any full scale application of an IRZ at Topock.  The excessive carbon 
loading resulted in the near complete consumption of sulfate (as measured at PT-
7M, PT-7D, PT-8S, and MW-24A; Table 3) and subsequent dissolution of barite, a 
barium sulfate mineral that occurs naturally in the aquifer (the barite is used by 
sulfate-reducing bacteria as a source of sulfate in the absence of dissolved sulfate in 
the wate). For example, at PT-7D the sulfate concentration was 82 mg/L in third 
quarter 2009 compared to 1,140 mg/L at baseline and the TOC concentration was 



 
 
 
 
 
 
 

10 

 

PG&E Topock Compressor 
Station 
San Bernardino County, 
California 

Third Quarter 2009 
Monitoring Report for 
the Upland Reductive 
Zone In-Situ Pilot Test 

        

elevated at 770 mg/L, indicating that sulfate reduction contributing to barium 
dissolution may have  occurred after natural dissolved sulfate was depleted. The 
concentrations of barium are expected to decline to baseline levels as sulfate 
concentrations return to baseline within and downgradient of the IRZ.  Based on the 
data from the pilot, barium levels are not expected to exceed CA water standards 
(1,000 μg/L) within the IRZ during normal full scale operations, because the carbon 
loading rate will not be designed to completely consume the dissolved sulfate in the 
aquifer in the full scale operation.    

5.2  Soil Analytical Results 

Table 7 provides the results of the bulk geochemical analyses of soil prior to operation 
of the upland ISPT.  The collection details for pre-test samples were provided in the 
final report for the pilot study (ARCADIS, 2009). Table 8 provides the results of the bulk 
geochemical analyses of soil after 9 months of operation of the upland ISPT. Table 9 
provides the results of the selective extraction analyses for chromium, iron, and 
manganese. Figures E1, E2, and E3 provide bar plots of the pre- and post-pilot 
selective extraction results for chromium, manganese, and iron. 

A variety of techniques were utilized to characterize site soils prior to and after 
remedial treatment.  Sequential extractions, SEM-EDS, µ-XRF, and µ-XANES 
techniques are more sophisticated than conventional analyses and are described in 
detail in Appendix E. 

A summary and evaluation of the results of all the soil analyses are discussed below. 

Availability of chromium, manganese, and iron 

Chromium 

• The average concentration of total chromium in pre-pilot test soil was 26.8 
mg/kg;, the average concentration of total chromium in post-pilot test soil was 
21.0 mg/kg. 

o The 95 percent confidence intervals for the pre- and post-test 
averages overlap, indicating no discernable difference in total 
chromium concentration between pre- and post-pilot test soil (Figure 
E1).  



 
 
 
 
 
 
 

11 

 

PG&E Topock Compressor 
Station 
San Bernardino County, 
California 

Third Quarter 2009 
Monitoring Report for 
the Upland Reductive 
Zone In-Situ Pilot Test 

        

• Chromium was found throughout both pre- and post-pilot test soil samples and 
was generally observed to be co-located with iron, suggesting that low-
solubility mixed iron-chromium mineral may be the dominate chromium-
bearing solid phase controlling the solubility of trivalent chromium at the site 
(Figures A4, A7, and A8). 

• The concentration of hexavalent chromium in (as determined by alkaline 
extraction of the bulk soil)  pre-pilot test soil samples was relatively low, with 
an average concentration of 0.784 mg/kg; hexavalent chromium was not 
detected in the majority of post-pilot test soil samples indicating treatment of 
sorbed Cr(VI) after operation of the IRZ. While the bulk extraction method is 
sensitive to trace Cr(VI) extractable from the soil, it does not provide 
information about the identity of the solid phase (non-extractable) chromium in 
the soil, which was determined by µ-XANES analysis. 

o After treatment the concentration of hexavalent chromium was below 
detection for the majority of the soil samples, with two J-flagged 
values reported (0.142J and 0.199J mg/kg for replicate analysis of 
PTB1 (142’-144’ bgs) and PTB1 (175’-179’ bgs), respectively). 

• µ-XANES analyses confirmed that all analyzed chromium was in the trivalent 
oxidation state in both pre-test and post-test samples (Figure E5).  These 
results in conjunction with the concentration of hexavalent chromium in soil 
confirm that any solids precipitated as a result of the pilot test treatment are in 
the more-stable lower-solubility oxidation state.  These results further validate 
the remedial design assumptions that the primary mechanism of chromium 
removal from site groundwater during treatment is through reduction of 
hexavalent to trivalent chromium and subsequent precipitation. 

• The average concentration of total chromium extracted from post-pilot test soil 
by each selective extraction solution was lower than that extracted from pre-
pilot test soil; the difference between pre-pilot (13 samples) and post-pilot (4 
samples) test results was calculated to be significant at the 95 percent 
confidence level as shown in Table 9 and Figure E1. 

o This indicates that after IRZ treatment the Cr(III) was redistributed into 
a more stable phase. 
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Manganese 

• The concentration of manganese in soil did not undergo a significant change 
after operation of the upland ISPT. 

• The average concentration of manganese extracted from post-pilot test soil by 
each selective extraction solution was lower than that extracted from the pre-
pilot test soil, however the difference was not significant at the 95 percent 
confidence level (Figure E2).  

Iron 

• There was no discernable change in the concentration of iron after operation of 
the upland ISPT. 

• µ-XRF analyses indicate that iron is ubiquitous and abundant throughout both 
pre- and post-pilot test soil samples.  This finding further confirms design 
assumptions that naturally occurring iron is present at sufficient concentrations 
in the aquifer to drive the primary chromium reduction reactions during in-situ 
treatment. 

• Iron was extracted by the AVS method, indicating that a portion of the iron was 
present potentially as iron sulfide after operation of the upland ISPT. Sulfide, 
however, was not detected above the reporting limit for this method (0.69 
µmol/g or ~22 mg/kg). 

• A similar trend as for manganese was observed in terms of average 
concentration of iron extracted after operation of the upland ISPT (Figure E3); 
the decrease in the concentration of iron recovered in each extraction step for 
the post-pilot test soil was not significant at the 95% confidence interval.  

o Iron constitutes almost 2 wt. % of the soil and therefore is one of the 
most abundant elements in the soil (with the exception of calcium); 
consequently it is more difficult to identify changes to the mineralogy 
of a small portion of the total iron (i.e., signal-to-noise ratio is low). 

• µ-XANES analyses indicated that all analyzed iron in the pre-pilot test soil 
samples were in the trivalent (oxidized) oxidation state (Figure E6).  However, 
iron was observed to be in the divalent (reduced) oxidation state at some 
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locations in the post-pilot test samples; although trivalent iron was still the most 
dominant form of iron in these samples (Figure E6).  These results suggest 
that operation of the pilot-test has not only successfully created a sufficient 
reducing geochemical environment for the reduction and subsequent 
precipitation of chromium but has also created conditions sufficient to store 
excess reductive poise in the aquifer present as more easily oxidized elements 
(such as divalent iron) in the solid phase. This confirms that reactive ferrous 
iron minerals have been created through operation of the IRZ.  The continued 
presence of trivalent iron minerals could also provide sorption sites for 
byproducts including arsenic and manganese within the reducing zone.  

• The presence of discrete iron-rich mineral phases detected in post-test SEM-
EDS analysis (discussed in detail below) indicate the persistence of iron in the 
aquifer soil as stable mineral forms, as well as the possible formation of 
biogenic iron minerals, consistent with the iron μ-XANES data. 

Scanning electron microscopy and energy dispersive x-ray spectroscopy 

• Soil grains examined by SEM-EDS prior to operation of the IRZ showed the 
presence of abundant silicon and aluminum (Figure E7) characteristic of 
aluminosilicate minerals. Calcium was also present, likely as calcium 
carbonate minerals.  Iron was detected as coatings on soil grains. 

• Analysis of soil grains after operation of the IRZ showed the presence of 
iron in discrete precipitates (Figure E8), with these precipitates showing very 
strong iron x-ray emission lines (EDS spectra shown in Figure E8). The 
deposits were present on the aluminosilicate minerals. Calcium was also 
present, showing a distinct mineral morphology, likely indicative of calcium 
carbonate precipitates formed through operation of the IRZ.  

Changes in other chemistry (major elements, arsenic, alkalinity, pH, sulfur) 

• There was no discernable change in the concentration of major elements 
(aluminum, calcium, magnesium, sodium) after operation of the upland ISPT 
(Tables 7 and 8). 

• The concentration of arsenic in the soil prior to treatment was 3.51 mg/kg; after 
treatment the concentration was 2.49 mg/kg. This change in arsenic 
concentration was not significant at the 95% confidence level. 
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• Total alkalinity was decreased after treatment (averaged of 97 mg/kg) as 
compared to an average of 284 mg/kg prior to treatment. This change in total 
alkalinity  was not significant at the 95% confidence level. 

o The analysis requires that the soil be extracted in DI water prior to 
analysis therefore the method does not dissolve all of the alkaline 
minerals (carbonates) since many of these will be stable and will not 
dissolve in the DI water extraction. 

• The pH of the soil was unchanged after treatment. 

• The concentration of sulfate decreased from an average of 169 mg/kg to 55 
mg/kg after treatment. This change in sulfate concentrations is significant at 
the 95% confidence level. 

o Water extraction of the soil indicates a lower concentration of soluble 
sulfate – this indicates that soluble sulfate mineral were dissolved or 
reduced to sulfide minerals. 

• The concentration of sulfide was below detection prior to treatment (< 5 mg/kg) 
and after treatment (< 2 mg/kg). 

o The analysis requires that the soil be extracted in DI water prior to 
analysis; the sulfide minerals were likely not water soluble and are 
under-reported by this method. 

Conclusions on Soil Results 

Operation of the upland in-situ reactive zone pilot for approximately 9 months resulted 
in effective treatment of dissolved Cr(VI) in groundwater. Analysis of the soil indicates 
that sorbed or easily reduced Cr(VI) was also treated to non-detect (<0.1 mg/kg). 
Selective extraction results indicate that chromium present in the soil was redistributed 
to a more stable phase due to the in-situ treatment.  Advanced spectroscopic methods 
confirms the co-occurrence of chromium and iron, chromium removal from site 
groundwater during treatment through reduction of hexavalent to trivalent chromium 
and subsequent precipitation, and the formation of reduced iron minerals in the aquifer 
soil after treatment.
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7.0 Certification 

PG&E submitted a signature delegation letter to the Water Board on July 5, 2006. The 
letter delegated PG&E’s signature authority to Mr. Curt Russell and Ms. Yvonne 
Meeks. 

Certification Statement: 

I declare under the penalty of law that I have personally examined and am familiar with 
the information submitted in this document, and that based on my inquiry of those 
individuals immediately responsible for obtaining the information, I believe that the 
information is true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of a fine and 
imprisonment for knowing violations. 

Signature:    

 
Name:  Yvonne Meeks 
Company:  PG&E 
Title:   Project Manager 
Date:  December 15, 2009 
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PT-7S 11-May-07 S - 561.04 155 2 6 230 330.54 130-150 431-411 129-155 432-406 127-129 434-432 2007040400 17 122 34.71663 -114.49390
PT-7M 11-May-07 M - 560.66*** 187.5 2 6 187.5 373.66 165-185 396-376 164-187 397-374 162-164 399-397 2007040401 20 118 34.71662 -114.49391
PT-7D 11-May-07 D - 560.46 221.5 2 6 230 330.42 197-217 363-343 196-221.5 364-338.5 194-196 366-364 2007040402 17 122 34.71663 -114.49390
PT-8S 21-May-07 S - 562.60 152 2 6 225 337.60 127-147 436-416 126-152 437-411 124-126 439-437 2007040403 68 70 34.71650 -114.49382
PT-8M 21-May-07 M 562.47 562.59 184.5 2 6 184.5 378.09 162-182 401-381 161-184.5 402-378.5 159-161 404-402 2007040404 67 71 34.71651 -114.49381
PT-8D 21-May-07 D - 562.07 212.5 2 6 225 337.07 190-210 373-353 189-212.5 374-350.5 187-189 376-374 2007040405 68 70 34.71650 -114.49382
PT-9S 6-Jun-07 S - 559.68 153 2 6 218 341.67 128-148 432-412 126-153 434-407 120-126 440-434 2007040406 119 180 34.71684 -114.49362
PT-9M 6-Jun-07 M 559.50 559.67 187 2 6 187 372.67 162-182 398-378 158-187 402-373 155-158 405-402 2007040407 116 181 34.71684 -114.49364
PT-9D 6-Jun-07 D 559.56 559.66 212.5 2 6 218 341.66 190-210 370-350 188-212.5 372-347.5 156-188 404-372 2007040408 120 181 34.71684 -114.49362
MW-11 30-Jun-97 S - 522.19 86.5 4 6 84 438.19 62-82 460-480 59-83 522.83-509.83 55-59 467.19-463.19 - 179 282 - -
MW-24A 13-May-96 S - 567.44 124.5 4 - 124.5 441.50 104-124 443-463 99-124.5 441.5-416.5 91-99 475-467 - 131 12 - -
MW-24B 16-May-98 M - 565.18 217.5 4 - 217.5 348.50 193-213 373-393 188-217.5 378-348.5 182.5-188 383.5-378 - 127 59 - -
MW-38S 11-Apr-04 S 522.8 526.66 130 2 - 130 400.00 75-95 455-475 70-95.3 460-434.7 65-70 465-460 - 308 270 34.718640 -114.494285
MW-38D 10-Apr-04 D 523.0 526.74 195 2 - 195 335.00 166-188 364-384 152.8 - 188.3 377.2-341.7 147-152.8 383-377.2 - 323 280 34.715851 -114.494402

125-160 435-470 123-162 442-403 118-123 442-437
175-220 385-340 173-225 392-340 162-173 398-387
118-158 447-407 117-159 448-406 115-117 450-448
173-218 392-347 172-223 393-218 159-172 406-393

Notes:
feet bgs Feet below ground surface
feet msl Feet mean sea level

PTI- Pilot test injection well
PT- Pilot test monitoring well  
S Shallow
M Middle
D Deep

TOC Top of casing
* Elevations are in feet, North American Vertical Datum of 1988 (NAVD 88), NGS data sheet EU0763.
** Reference elevation 
*** Elevations are approximate, resurvey in progress
-

PTR-1 2-May-07

-114.4936934.716342007040410

0 138

0138

2007040409

6 10

554*** 6 10 225

Well or 
Boring 

Designation

Well
Permit

Number

Date
Completed

Not available

560.21 225S/D 335.21

341.94

Table 1
Boring and Well Construction Detail Summary

PG&E Topock
Needles, California

34.71666 -114.49395

PTR-2 223

LatitudeAquifer 
Zone
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Longitude

2232-May-07 S/D 554*** 564.94

Table 1-Upland Well Construction (3Q09).xls ARCADIS Page 1 of 1
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PT-7S 18-Jul-07 N 130-150 -62.7 7.67 5,697 31.25 4.13 103.58 920
22-Jan-08 N 132 7.60 4,369 23.5 4.12 105.75 1,760
06-Mar-08 N -70.4 7.26 5,514 29.47 0.54 105.11 1,800
13-Mar-08 N -112.4 7.32 4,860 29.6 0.15 104.98 1,400
18-Mar-08 N -114.1 7.42 5,328 29.6 0.075 104.89 1,280
25-Mar-08 N -55.9 7.43 5,235 29.69 0.87 104.66 1,680
02-Apr-08 N -179.1 7.50 5,577 29.68 0.41 104.78 1,700
17-Apr-08 N -161.8 7.37 5,682 27.01 0.66 104.26 1,340
29-Apr-08 N -210.6 7.37 4,804 29.75 0.35 103.33 220
15-May-08 N -155.6 7.35 5,090 30.1 0.38 103.72 1,040
29-May-08 N -143 7.33 5,781 29.88 0.33 103.77 1,440
11-Jun-08 N 41.6 7.27 5,694 29.95 0.72 103.64 1,800
24-Jun-08 N 0.2 6.83 5,044 30.11 0.16 103.55 1,060
23-Jul-08 N 22.8 7.47 5,503 30.13 0.18 103.59 201
21-Aug-08 N -92.0 7.39 6,500 30.15 0.67 103.53 820
18-Sep-08 N -165.8 7.54 5,479 28.63 0.79 104.22 489
15-Oct-08 N 5363.0 7.20 5,362 29.97 0.32 104.48 <10
12-Nov-08 N -109.4 7.60 5,897 29.93 0.17 104.78 280
05-Feb-09 N -18.2 7.54 5,791 30.50 0.39 105.39 166
15-May-09 N 78.6 7.01 6,004 30.61 0.06 103.60 <10
04-Aug-09 N 49.8 7.02 5,759 30.87 0.44 103.97 1,120

PT-7M 19-Jul-07 N 165-185 -40.2 7.76 7,224 33.99 3.75 103.90 1,480
24-Jan-08 N 10.6 7.17 9,257 30.06 0.85 105.79 2,840
06-Mar-08 N -487 7 34 6 818 29 91 0 07 105 48 22

Table 2

Needles, California
PG&E Topock

Summary of Field Parameters

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

06-Mar-08 N -487 7.34 6,818 29.91 0.07 105.48 22
13-Mar-08 N -280.12 6.99 6,650 29.99 0.08 105.06 240
18-Mar-08 N -324.9 6.85 6,870 30.21 0.057 105.07 86
25-Mar-08 N -320.6 6.75 6,806 30.25 0.46 104.67 37
02-Apr-08 N -338.3 7.01 7,208 30.20 0.13 104.83 220
17-Apr-08 N -231.4 6.85 6,980 28.00 0.55 104.31 80
29-Apr-08 N -278.6 6.89 6,610 30.55 0.36 101.26 1,020
14-May-08 N -254.3 6.72 7,802 30.82 0.13 103.80 80
29-May-08 N -213.9 6.76 7,526 30.81 0.22 103.72 60
11-Jun-08 N -199.3 6.77 6,879 31.07 0.27 83.83 27
19-Jun-08 N -239.1 6.74 8,241 31.02 0.08 102.84 ---
25-Jun-08 N -161.8 6.66 7,973 31.11 0.13 79.51 35
01-Jul-08 N -217.2 6.61 7,604 31.41 0.04 97.30 ---
23-Jul-08 N -187.9 6.68 7,417 31.48 0.13 88.72 14
21-Aug-08 N -189.2 6.72 8,498 31.49 0.32 103.48 160
18-Sep-08 N -231.0 6.78 7,506 31.57 0.57 104.51 37
15-Oct-08 N -199.3 7.29 7,931 25.91 1.05 103.89 419
12-Nov-08 N -35.9 6.82 5,974 22.76 0.94 104.77 <10
15-May-09 N -171.3 7.07 6,355 29.25 1.06 104.70 <10
04-Aug-09 N -144.7 7.25 6,511 32.94 0.56 104.90 <10

Table 2-Upland ISPT Field Parameters (3Q09).xls ARCADIS Page 1 of  9
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PT-7D 18-Jul-07 N 197-217 -76.7 7.91 16,327 31.46 1.9 103.65 6,240
24-Jan-08 N 10.9 7.86 19,260 30.35 0.58 105.90 9,280
06-Mar-08 N -322.8 7.97 12,840 30.3 0.05 105.53 568
13-Mar-08 N -189.4 7.76 1,138 30.43 0.07 105.04 360
18-Mar-08 N -379.8 7.28 12,933 30.46 0.58 105.00 58
25-Mar-08 N -320.4 7.19 13,090 30.53 0.74 104.75 35
02-Apr-08 N -313 7.50 13,818 30.53 0.05 104.83 140
17-Apr-08 N -310.1 7.01 10,406 28.2 0.42 104.11 360
29-Apr-08 N -311.3 7.05 9,035 30.79 0.63 94.86 260
15-May-08 N -424.7 6.68 10,224 31.02 0.36 103.76 100
29-May-08 N -330.7 6.68 10,985 31.03 0.32 101.80 100
11-Jun-08 N -274.9 6.78 8,920 31.38 0.29 84.54 23
19-Jun-08 N -372.1 6.70 10,173 31.44 0.09 102.18 ---
24-Jun-08 N -248.9 6.51 8,952 31.2 0.1 86.30 54
01-Jul-08 N -290.4 6.65 9,071 31.44 0.05 102.94 ---
23-Jul-08 N -189.2 6.67 8,509 31.72 0.12 80.54 18
21-Aug-08 N -256.3 7.00 8,647 32.01 0.15 103.69 180
18-Sep-08 N -258.8 6.65 9,188 30.00 0.28 103.66 <10
14-Oct-08 N -205.6 6.14 8,508 28.54 0.45 103.64 78
12-Nov-08 N -195.0 7.71 8,290 21.15 0.33 104.58 18
15-May-09 N -128.3 7.13 15,418 29.43 1.21 104.80 <10
04-Aug-09 N -185.4 7.54 10,897 32.62 1.14 104.70 <10

PT-8S 16-Jul-07 N 127-147 -66.4 7.90 5,389 31.07 7.02 105.29 1,670
23 Jan 08 N 109 1 7 49 5 890 29 44 5 68 107 38 1 98023-Jan-08 N 109.1 7.49 5,890 29.44 5.68 107.38 1,980
05-Mar-08 N -68.6 7.71 5,440 29.61 2.77 107.00 1,040
13-Mar-08 N 131 7.34 4,969 29.72 0.26 106.61 390
18-Mar-08 N -145.9 7.64 5,024 29.61 0.48 106.47 162
25-Mar-08 N -43 7.51 4,795 29.54 0.49 106.39 306
02-Apr-08 N -176.3 7.53 5,101 29.57 0.08 106.31 1,080
16-Apr-08 N 44.8 7.48 5,251 27.89 0.56 105.91 667
29-Apr-08 N -132.9 7.19 6,017 29.58 0.26 106.87 180
14-May-08 N -204.5 7.11 6,480 29.78 0.21 105.41 60
28-May-08 N -276.3 7.72 6,949 29.58 0.46 105.45 32
11-Jun-08 N -252.7 6.61 9,212 29.63 0.36 105.41 18
19-Jun-08 N -296.4 6.90 9,079 29.68 0.11 105.41 ---
25-Jun-08 N -217.8 6.66 10,733 30.1 0.14 105.29 46
01-Jul-08 N -178.9 6.85 9,835 29.97 0.09 105.33 ---
23-Jul-08 N -204.0 6.99 10,853 30 0.13 105.16 500
20-Aug-08 N -188.9 6.94 9,860 30 1.89 105.41 12
17-Sep-08 N -165.6 6.79 9,114 30 6.79 103.60 <10
15-Oct-08 N -145.7 6.92 9,055 28 0.49 106.10 28
12-Nov-08 N -82.3 7.08 9,443 25 0.99 106.44 11
04-Feb-09 N -146.0 7.02 8,421 28 2.91 106.93 <10
13-May-09 N -184.0 6.65 7,224 30 0.08 105.90 11
04-Aug-09 N -164.4 7.01 6,526 30 1.03 105.81 <10

Table 2-Upland ISPT Field Parameters (3Q09).xls ARCADIS Page 2 of  9
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PT-8M 18-Jul-07 N 162-182 54.9 7.18 6,698 29.67 2.9 105.18 3,740
23-Jan-08 N 36.1 7.17 8,047 29.95 1.72 107.30 4,660
05-Mar-08 N -96.4 7.40 7,930 29.89 1.68 107.10 3,680
13-Mar-08 N 145.3 7.14 6,886 29.84 2.52 106.72 4,060
19-Mar-08 N 164.5 7.34 7,238 29.87 3.64 106.65 3,340
25-Mar-08 N -6.1 7.19 6,955 29.99 2.77 106.30 4,100
02-Apr-08 N -129.7 7.23 7,308 29.81 1.47 106.24 4,100
16-Apr-08 N 8.7 7.14 7,230 28.4 1.55 105.98 4,080
29-Apr-08 N -49.6 7.04 6,453 29.81 3.02 103.26 4,120
14-May-08 N -35.1 6.98 6,939 30.00 2.90 105.59 3,820
28-May-08 N -69.4 7.13 7,094 29.93 3.95 105.37 4,220
11-Jun-08 N -38.0 7.06 6,769 29.95 2.23 105.35 3,860
19-Jun-08 N -75.5 7.02 7,437 29.99 0.15 105.73 ---
25-Jun-08 N 23 6.89 6,634 30.19 0.85 76.50 4,140
01-Jul-08 N -22.2 6.98 6,438 30.03 0.07 105.30 ---
23-Jul-08 N -0.6 7.13 6,511 29.93 0.31 105.47 4,000
20-Aug-08 N -37.0 7.22 6,769 29.97 0.32 105.71 3,140
17-Sep-08 N -80.1 7.01 6,884 29.87 1.11 105.93 2,460
15-Oct-08 N -101.0 6.99 6,277 29.99 0.24 106.19 2,940
12-Nov-08 N 15.6 6.93 6,507 29.77 0.16 106.46 2,200
04-Feb-09 N 3.9 6.77 7,084 29.94 1.22 106.90 1,660
13-May-09 N -12.3 6.42 7,316 30.40 0.08 99.50 639
04-Aug-09 N -100.2 6.64 7,426 30.29 2.18 105.56 579

PT 8D 16 Jul 07 N 190 210 54 6 7 99 16 042 33 76 6 39 105 09 6 120PT-8D 16-Jul-07 N 190-210 -54.6 7.99 16,042 33.76 6.39 105.09 6,120
23-Jan-08 N 24.1 7.86 17,790 30.23 0.97 107.34 6,980
05-Mar-08 N -128.4 8.13 18,118 30.18 0.78 107.09 6,220
13-Mar-08 N 195 7.85 1,589 30.3 1.21 106.80 5,740
18-Mar-08 N -57.3 7.93 17,392 30.28 1.34 106.77 5,460
25-Mar-08 N -34 7.87 16,250 30.32 0.77 106.45 5,700
02-Apr-08 N -169.2 7.90 16,964 30.15 0.29 107.17 4,800
16-Apr-08 N -39.1 7.85 17,458 28.44 0.90 106.13 6,480
29-Apr-08 N -108.1 7.74 15,000 30.39 0.71 105.91 4,940
14-May-08 N -99.5 7.57 14,622 30.37 0.32 105.89 3,800
28-May-08 N -52.9 7.79 16,139 30.24 0.39 105.50 1,220
11-Jun-08 N -89.7 7.75 15,420 30.36 0.43 106.56 3,960
19-Jun-08 N -129.8 7.76 16,400 30.4 0.26 105.63 ---
25-Jun-08 N -163.9 7.49 14,750 30.38 0.23 104.57 2,920
01-Jul-08 N -155.5 7.71 15,337 30.47 0.18 105.20
23-Jul-08 N -110.3 7.93 15,325 30.41 0.20 104.97 3,660
20-Aug-08 N -156.0 8.04 16,099 30.35 0.38 105.69 4,100
17-Sep-08 N -192.7 7.86 15,196 30.24 0.42 106.06 3,820
15-Oct-08 N -244.3 7.25 13,194 30.10 0.73 106.76 512
12-Nov-08 N -109.4 7.44 15,128 30.13 0.16 106.34 596
04-Feb-09 N -236.0 8.02 15,755 29.38 1.32 107.11 1,340
13-May-09 N -189.4 7.68 17,782 30.70 0.05 106.50 1,700
04-Aug-09 N -192.4 7.99 16,270 30.38 0.38 105.60 1,780
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PT-9S 17-Jul-07 N 128-148 -61.5 7.86 4,919 33.28 4.97 102.33 2,620
22-Jan-08 N 157.1 7.53 4,784 27.16 3.97 104.50 1,580
05-Mar-08 N 41.8 7.71 4,942 25.95 4.21 104.08 1,360
12-Mar-08 N 144.6 7.62 4,280 27.81 3.12 103.80 1,480
19-Mar-08 N 125.6 7.73 4,819 27.07 2.68 103.71 1,200
26-Mar-08 N 25.1 7.54 4,106 27.92 3.1 103.47 1,580
02-Apr-08 N -34.4 7.60 4,822 27.91 3.2 103.38 1,540
16-Apr-08 N 149.3 7.50 4,800 27.79 2.79 103.09 1,640
29-Apr-08 N 180.4 7.44 4,350 28.55 5.99 107.00 1,360
14-May-08 N -57.5 7.44 4,369 28.23 2.91 102.56 1,240
28-May-08 N 2.0 7.52 4,840 28.61 2.78 102.48 1,540
11-Jun-08 N 146.1 7.50 4,511 26.51 4.74 102.50 1,540
25-Jun-08 N 21.4 7.30 4,778 28.86 3.91 102.27 1,420
24-Jul-08 N 123.4 7.63 4,490 29.7 4.79 102.54 1,740
20-Aug-08 N -9.6 7.74 4,499 29.97 4.54 102.87 1,760
17-Sep-08 N 154.4 7.43 4,908 27.72 2.86 103.00 1,880
15-Oct-08 N 114.0 7.47 4,660 28.37 4.94 103.32 1,100
12-Nov-08 N -2.3 7.37 5,912 25.66 3.15 103.53 760
05-Feb-09 N -53.6 7.51 5,907 26.4 2.49 104.08 1,060
14-May-09 N -40.6 7.20 5,615 29.17 3.22 102.30 1,080
05-Aug-09 N -10.0 7.28 5,352 30.2 2.98 102.81 1,320

PT-9M 17-Jul-07 N 162-182 -57.0 7.34 6,605 31.74 4.09 102.34 3,460
22-Jan-08 N 58.8 7.03 7,963 30.05 3.34 104.49 3,000
05 Mar 08 N 41 7 7 37 7 982 29 99 3 06 104 10 2 10005-Mar-08 N -41.7 7.37 7,982 29.99 3.06 104.10 2,100
12-Mar-08 N 120.5 7.14 7,080 29.87 3.46 103.86 2,740
19-Mar-08 N 48.9 7.28 7,710 30.08 3.03 103.69 2,420
26-Mar-08 N 110.2 7.10 6,572 29.88 3.56 103.48 2,480
02-Apr-08 N 55.7 7.08 7,798 29.81 2.34 77.22 2,800
16-Apr-08 N 40.3 7.09 7,653 29.28 2.07 78.96 2,940
29-Apr-08 N -1.2 7.04 6,791 29.96 3.95 98.07 2,760
14-May-08 N -17.0 6.94 7,633 30.13 3.59 102.80 2,760
28-May-08 N -6.8 7.09 7,593 29.99 3.65 102.40 2,640
11-Jun-08 N 70.1 7.00 7,238 30.13 4 90.56 2,980
25-Jun-08 N 23.1 6.91 6,977 30.08 4.1 102.75 2,800
24-Jul-08 N 198.7 7.27 6,706 30.01 4.57 102.47 2,800
20-Aug-08 N 6.3 7.20 7,282 30.02 3.83 102.82 2,800
17-Sep-08 N 111.3 7.07 7,304 29.85 4.04 103.06 2,860
15-Oct-08 N 66.9 7.11 6,726 29.73 3.73 103.27 3,280
12-Nov-08 N 71.3 7.14 7,152 29.85 2.95 103.36 3,180
05-Feb-09 N 55.3 7.17 7,950 29.79 1.88 104.20 3,260
14-May-09 N 25.7 6.88 8,183 30.17 2.36 102.80 2,870
05-Aug-09 N 112.7 7.01 8,078 30.2 3.08 102.83 2,960
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PT-9D 17-Jul-07 N 190-210 -74.8 7.87 14,027 31.46 1.14 102.18 10,050
22-Jan-07 N 47.9 7.76 17,070 30.4 1.23 104.38 17,080
05-Mar-08 N -85.7 8.05 17,396 30.44 0.98 104.12 15,820
12-Mar-08 N 198.4 7.78 1,541 30.16 1.52 103.89 14,060
19-Mar-08 N 71.3 7.94 16,747 30.35 0.97 103.80 13,580
26-Mar-08 N 35.2 7.81 13,975 30.39 0.98 103.50 12,220
02-Apr-08 N -93 7.83 16,109 30.41 0.51 105.17 13,980
16-Apr-08 N 44.1 7.76 12,223 29.4 1.25 103.31 14,130
29-Apr-08 N -53.9 7.60 14,014 30.31 0.96 102.82 10,790
14-May-08 N -89.2 7.56 15,231 30.44 0.7 102.92 10,850
28-May-08 N 101.2 7.68 15,667 30.34 0.8 102.51 14,450
11-Jun-08 N 107.6 7.62 15,590 30.11 1.15 85.69 13,660
25-Jun-08 N 14.2 7.45 14,474 30.46 0.68 102.49 10,400
24-Jul-08 N 162.4 7.65 14,681 30.34 0.77 102.05 10,780
20-Aug-08 N 17.7 7.84 16,555 30.46 1.15 102.87 14,400
17-Sep-08 N 136.6 7.73 15,588 30.32 1.2 103.11 15,180
15-Oct-08 N 80.0 7.52 13,691 30.06 2.56 103.36 9,300
12-Nov-08 N 80.7 7.64 16,534 30.19 0.69 103.42 13,900
05-Feb-09 N 37.1 7.73 16,997 30.48 0.99 104.10 15,860
15-May-09 N 112.3 7.60 16,823 30.42 0.80 102.60 14,220
05-Aug-09 N 74.7 7.66 15,340 30.37 0.98 102.78 11,180

MW-11 17-Jul-07 N 63-88 -23.7 7.56 2,176 30.15 8.81 65.60 260
24-Jan-08 N 137.3 7.40 2,312 28710 7.61 67.67 342
04-Mar-08 N 51.6 7.47 2,262 28.79 0.93 67.09 350,
11-Mar-08 N 149.2 7.44 2,169 29.81 7.1 66.97 319
19-Mar-08 N 29.5 7.61 2,279 29.27 5.59 66.85 340
26-Mar-08 N 110.2 7.37 2,205 29.52 7.91 66.62 360
01-Apr-08 N -48.8 7.47 4,194 29.17 6.44 66.60 334
15-Apr-08 N 66.5 7.24 2,097 30.06 5.66 66.06 326
28-Apr-08 N -23.2 7.41 20 29.86 9.03 65.82 322
13-May-08 N -35.9 7.24 2,351 30.04 6.76 65.83 420
27-May-08 N 32.1 7.24 2,208 29.87 9.66 65.64 380
10-Jun-08 N -11.3 7.20 2,196 30.73 8.14 65.49 302
24-Jun-08 N 54.6 7.01 2,287 29.17 8.96 65.54 252
22-Jul-08 N 125.8 7.40 2,370 29.35 6.71 65.63 299
21-Aug-08 N 151.7 7.43 2,210 29.49 8.68 65.84 285
16-Sep-08 N -43.3 7.32 2,203 29.37 7.51 66.10 269
14-Oct-08 N 43.0 7.42 2,120 29.37 6.43 66.36 337
11-Nov-08 N 144.3 7.69 2,161 29.21 5.87 66.78 343
03-Feb-09 N 39.2 7.00 2,229 29.22 6.48 67.30 330
14-May-09 N 14.0 7.18 2,252 29.46 7.22 65.63 246
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MW-24A 18-Jul-07 N 104-124 -43.9 7.67 2,707 32.20 2.89 110.05 1,100
24-Jan-08 N 79.8 7.51 3,090 28.51 1.95 112.20 2,980
06-Mar-08 N -119.7 7.45 10,486 29.02 0.61 111.33 325
12-Mar-08 N -201.4 7.44 9,758 31.2 0.2 111.50 14,060
19-Mar-08 N -250.7 7.04 9,950 30.13 0.16 111.48 111
26-Mar-08 N -299.6 6.54 8,402 30.7 0.39 111.25 173
01-Apr-08 N -299.1 7.06 1,638 30.6 0.04 --- 440
17-Apr-08 N -285.9 6.62 10,291 30.9 1.39 110.85 160
30-Apr-08 N -315.7 6.45 10,294 32.03 1.46 110.15 220
30-Apr-08 FD -315.7 6.45 10,294 32.03 1.46 110.15 220
15-May-08 N -350.1 6.54 10,940 33.47 0.44 109.82 120
27-May-08 N -278.1 6.33 10,759 32.8 1.29 110.20 <10
12-Jun-08 N -259.9 6.70 10,910 32.6 0.8 111.66 <10
19-Jun-08 N -222.4 6.49 11,469 32.81 1.28 110.28 ---
26-Jun-08 N -228.5 7.20 107 30.84 0.17 110.13 18
01-Jul-08 N -320.4 6.82 10,282 31.3 0.07 109.73 ---
24-Jul-08 N -224.9 7.57 10,670 32.38 0.32 110.26 180
19-Aug-08 N -302.5 7.20 10,311 33.74 2.06 110.53 17
16-Sep-08 N -343.8 6.54 9,799 30.03 0.31 110.78 50
16-Oct-08 N -259.4 7.01 10,626 30.91 0.70 111.11 123
13-Nov-08 N -284.9 7.57 10,952 27.05 0.44 111.33 <10
03-Feb-09 N -360.6 6.66 10,894 28.14 1.13 111.92 <10
14-May-09 N -212.3 7.13 10,531 31.64 0.11 110.23 <10
03-Aug-09 N -276.8 6.92 9,113 31.2 0.96 110.58 <1003 Aug 09 N 276.8 6.92 9,113 31.2 0.96 110.58 <10

MW-24B 18-Jul-07 N 193-213 -57.9 7.86 15,371 31.40 3.02 107.92 2,340
24-Jan-08 N -9.7 7.74 17,450 29.91 0.85 109.75 5,400
06-Mar-08 N 28.1 7.73 17,751 28.05 1.49 110.20 4,400
12-Mar-08 N -19.4 7.78 1,669 30.62 1.11 109.47 4,800
19-Mar-08 N -32.7 7.90 17,369 30.16 0.78 109.22 4,460
26-Mar-08 N -28 7.77 14,547 30.91 88 109.23 4,700
02-Apr-08 N -292.2 7.77 17,340 30.13 0.54 109.00 4,420
17-Apr-08 N -141.4 7.77 16,429 30.42 1.09 108.60 4,640
30-Apr-08 N -222.7 7.79 15,539 30.45 0.85 105.82 3,800
15-May-08 N -82.0 7.65 17,017 30.36 0.80 108.57 3,860
28-May-08 N -105.4 7.76 16,854 30.25 2.54 108.14 3,940
12-Jun-08 N -66.6 7.72 16,160 30.23 111.23 3,980
26-Jun-08 N 24.7 7.68 10,275 30.09 0.49 108.06 3,400
24-Jul-08 N -22.0 7.82 16,374 30.19 0.39 108.29 3,240
19-Aug-08 N -25.7 7.61 16,302 30.51 0.48 108.31 3,400
17-Sep-08 N -64.4 7.76 15,433 29.49 0.79 108.56 3,360
16-Oct-08 N 88.6 7.60 15,816 31.18 1.18 109.03 3,380
13-Nov-08 N 9.3 7.66 16,049 31.12 0.47 109.14 3,000
04-Feb-09 N -18.6 7.69 16,432 31.64 1.29 109.90 3,000
14-May-09 N -35.2 7.61 16,708 30.21 0.09 108.50 2,700
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MW-38S 17-Jul-07 N 75-95 27.2 7.52 3,306 29.00 6.02 69.04 720
23-Jan-08 N 36.6 7.56 3,175 27.08 5.33 71.05 1,140
04-Mar-08 N 150 7.59 3,194 27.72 0.57 70.71 1,200
11-Mar-08 N 56 7.70 3,094 28.37 2.95 70.40 1,300
20-Mar-08 N 117.6 7.71 3,218 27.3 5.31 70.43 1,140
26-Mar-08 N 24.1 7.39 2,687 28.36 4.2 70.18 1,260
01-Apr-08 N -16.4 7.57 5,892 28.48 4.6 70.10 1,280
15-Apr-08 N 116.4 7.41 2,958 28.64 3.89 69.66 1,180
28-Apr-08 N -88.8 7.70 2,875 29.05 5.22 69.45 1,340
13-May-08 N -41.3 7.38 3,213 28.62 4.18 69.27 1,120
27-May-08 N -20.0 7.43 3,035 28.39 4.82 69.17 1,180
10-Jun-08 N -14.1 7.50 2,569 28.8 1.59 66.62 1,320
24-Jun-08 N 10.7 7.20 3,041 28.65 4.82 69.12 1,140
22-Jul-08 N 185.1 7.54 3,045 29.33 2.85 69.10 1,280
20-Aug-08 N 7.2 7.71 2,832 28.88 1.49 65.66 1,340
16-Sep-08 N 80.9 7.46 2,811 29.00 1.54 69.50 1,360
14-Oct-08 N 141.6 7.43 2,684 28.63 0.67 69.94 1,540
11-Nov-08 N 136.7 7.77 2,701 27.87 3.71 70.18 1,440
03-Feb-09 N 40.1 7.28 2,816 28.41 3.33 70.83 1,600
12-May-09 N 94.4 7.42 2,595 29.29 2.92 69.10 762
03-Aug-09 N 93.0 7.36 2,390 29.20 1.41 69.33 977

MW-38D 17-Jul-07 N 166-188 -62.9 7.81 20,894 30.63 1.2 69.37 1,410
23-Jan-08 N -32.8 7.78 23,020 30.28 0.14 71.29 69
04-Mar-08 N -39 7 86 23 367 30 09 0 11 71 01 7704-Mar-08 N -39 7.86 23,367 30.09 0.11 71.01 77
11-Mar-08 N -54.0 7.80 2,260 30.28 0.3 70.86 72
20-Mar-08 N 174.8 7.95 234 30.18 0.14 70.79 54
26-Mar-08 N -47.9 7.77 19,673 30.4 0.18 70.53 54
01-Apr-08 N -79.7 8.10 42,680 30.22 0.10 67.43 53
15-Apr-08 N -56.2 7.65 21,852 30.06 0.50 70.83 62
15-Apr-08 FD -56.2 7.65 21,852 30.06 0.50 70.83 62
28-Apr-08 N -2.1 7.79 21,005 30.26 0.45 69.96 62
13-May-08 N -106.5 7.62 23,691 30.27 0.18 188.30 <10
27-May-08 N 10.2 7.68 2,246 30.27 0.57 69.63 189
10-Jun-08 N 36.9 7.74 21,879 30.49 0.5 69.22 64
24-Jun-08 N -80.4 7.80 22,824 30.32 0.17 69.58 53
22-Jul-08 N 110.6 7.81 23,605 30.41 0.15 69.50 69
20-Aug-08 N 89.0 7.93 22,069 30.33 0.20 69.81 66
16-Sep-08 N -118.3 7.73 21,191 29.29 0.39 70.07 70
14-Oct-08 N 86.3 7.72 21,347 30.19 2.56 70.38 87
11-Nov-08 N 159.3 7.82 21,866 30.24 0.33 68.70 71
03-Feb-09 N 58.4 7.64 23,061 30.12 0.55 71.15 59
12-May-09 N -21.0 7.70 23,376 30.45 0.04 69.50 52
03-Aug-09 N 8.7 7.74 22,012 30.49 0.48 69.80 49
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PTR-1 19-Jul-07 N * -50.9 7.91 8,927 31.2 1.6 102.65 201
25-Jan-08 N 228.7 7.48 7,093 22.52 2.09 --- 920
06-Mar-08 N 23.2 7.77 4,750 26.9 1.2 --- 641
11-Mar-08 N 114.3 6.74 4,453 32.84 1.99 --- 380
20-Mar-08 N -139.7 7.97 3,105 37.50 1.54 --- 62
27-Mar-08 N 185.1 7.46 1,489 31.28 3.7 --- 654
01-Apr-08 N -215.3 7.97 10,980 33.58 1.39 --- 240
16-Apr-08 N -42.4 7.63 4,019 33.01 0.92 --- 52
29-Apr-08 N -232.9 7.23 4,479 28.91 0.54 --- 22
15-May-08 N -221.6 6.98 5,158 32.1 0.60 --- 120
29-May-08 N -107.5 7.34 4,640 36.35 0.80 --- 25
12-Jun-08 N -159.4 7.69 5,661 33.60 1.34 --- 1
19-Jun-08 N -119.7 7.79 6,231 38.28 0.78 --- ---
26-Jun-08 N -113.6 7.58 5,640 38.43 1.10 --- <10
01-Jul-08 N -1115 7.62 5,868 39.84 1.24 --- ---
24-Jul-08 N 90.5 7.46 5,365 37.00 1.24 --- 480
19-Aug-08 N 40.8 7.44 5,752 36.86 1.60 --- <10
18-Sep-08 N -33.3 7.57 5,804 31.94 0.96 --- <10
16-Oct-08 N -74.8 7.28 6,139 38.5 1.35 --- 11
13-Nov-08 N -23.3 7.33 4,410 33.2 1.09 --- <10
04-Feb-09 N -227.9 7.25 5,702 32.15 0.50 102.73 <10
14-May-09 N -223.7 6.79 6,123 31.17 0.04 101.00 <10

PTR-2 18-Jul-07 N * -56.7 7.40 9,367 30.52 1.01 110.34 2,020
25 Jan 08 N 167 8 7 31 9 122 28 41 2 37 4 92025-Jan-08 N 167.8 7.31 9,122 28.41 2.37 --- 4,920
06-Mar-08 N 33.8 7.31 1,007 28.7 1.27 --- 4,800
11-Mar-08 N 125 6.92 9,837 28.21 1.59 --- 5,660
20-Mar-08 N -27.2 7.70 4,116 37.18 3.66 --- 19,500
27-Mar-08 N 52.8 7.76 2,146 32.21 4.4 --- 8,700
01-Apr-08 N -46.9 7.45 1,953 36.75 1.56 --- 4,240
15-Apr-08 N -79.1 7.42 50 33.21 2.24 --- 552
29-Apr-08 N -82.4 7.20 10,168 26.61 2.07 --- 5,320
15-May-08 N 45.0 7.30 11,203 29.69 1.43 --- 5,060
28-May-08 N -60.0 7.73 8,988 32.73 1.95 --- 4,280
10-Jun-08 N 69.0 7.54 10,684 37.77 1.46 --- 196
19-Jun-08 N 170.6 7.55 9,106 38.22 1.4 --- ---
26-Jun-08 N 20.9 7.32 10,484 31.34 0.79 --- 4,280
01-Jul-08 N -54.3 7.20 10,163 37.45 0.81 --- ---
24-Jul-08 N 281.5 7.26 10,747 33.07 1.18 --- 4,900
19-Aug-08 -19.6 7.30 5,956 37.04 --- --- 2,000
18-Sep-08 N 128.9 7.37 5,782 30.6 1.49 --- 2,160
16-Oct-08 N -154.8 7.14 10,131 28.5 0.85 --- 4,440
13-Nov-08 N 16.5 7.09 11,109 33.11 0.88 --- 4,360
05-Feb-09 N -40.7 7.29 12,167 29.83 0.29 107.7 2,060
13-May-09 N -74.3 7.09 12,175 30.59 0.07 105.88 2,380
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Most recent data indicated in BOLD

ft bgs
mV Millivolts
µS/cm Microsiemens per centimeter
ºC Degrees Celsius
µg/L Micrograms per liter
mg/L Milligrams per liter
ORP Oxidation Reduction Potential
N Normal
DO Dissolved oxygen
TOC Top of Casing
---
*
Oct result for PT-7M & PT-7D are grab samples. Unable to effectively purge well because of gas buildup in the well. 
Oct ORP value for PT-7S is under review; likely a mis-reading was recorded.

PTR-1 Screen: 125-160 and 175-220 ft bgs. PTR-2 Screen: 118-158 and 173-218 ft bgs. 

Notes: 

Depth to water recorded prior to any sampling activities.  Recirculation wells PTR-1 and PTR-2 cannot be gauged post-construction due to necessary piping 
and well caps

Feet below ground surface

Not analyzed/Not available
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Name

Sample
Date Notes Sample

Type

Hexavalent 
Chromium

(µg/L)

Total Dissolved 
Chromium

(µg/L)

Total 
Chromium

(µg/L)

Fluorescein
(ppb dye) 

Rhodamine
(ppb dye)

Nitrate-N
(mg/L)

Nitrite-N
(mg/L)

Total Iron
(µg/L)

Dissolved 
Iron

(µg/L)

Dissolved 
Manganese

(µg/L)

Total 
Manganese

(µg/L)

Sulfate
(mg/L)

Total 
Organic 
Carbon
(mg/L)

Dissolved 
Molybdenum 

(µg/L)

Dissolved 
Selenium 

(µg/L)

PT-7S 18-Jul-07 a N 1,200 1,260 1,080 --- --- 22 <0.1 6,160 <500 55.6 1,050 674 1.18 23 1 42.2 1

23-Jan-08 a N 1,400 1,390 --- --- --- 18.7 <0.1 558 <2,500 <2,500 462 608 2.99 <25 33.3
06-Mar-08 a N 1,420 1,270 --- --- ND 18.6 <0.1 <500 <500 <500 34 637 <1 24.7 21.7
13-Mar-08 a N 1,100 1,070 --- 0.02 ND 15.4 <0.1 <500 <2,500 <2,500 <10 588 1.25 --- ---
18-Mar-08 a N 1,300 1,280 --- 0.64 ND 17.7 <0.1 <500 <2,500 --- 11 606 1.17 --- ---
25-Mar-08 a N 1,420 1,410 --- 0.96 ND 19.3 <0.2 <500 <2,500 <2,500 23 630 1.88 --- ---
02-Apr-08 a N 1,490 1,510 --- 0.24 ND --- --- <500 <2,500 --- --- 665 <1 --- ---
17-Apr-08 a N 1,320 1,280 --- 2.42 ND --- --- <500 <2,500 --- --- 737 <1 33.5 33.3
29-Apr-08 a ** N 812 855 --- 5.71 ND 13.5 0.95 <500 <500 <500 189 567 1.84 --- ---
15-May-08 a N 876 868 --- 2.89 ND --- --- <500 <500 --- --- 563 <1 --- ---
29-May-08 a N 1,230 1,190 --- 0.07 ND 18.9 <0.5 <500 <500 <500 47.9 675 <1 29.9 26.4
11-Jun-08 a N 1,580 1,350 --- 0.17 ND --- --- <500 <500 --- --- 764 --- 25.9 35.1
24-Jun-08 a N 927 801 --- 1.04 ND 13.2 <0.5 <500 <500 <500 134 599 1.88 --- ---
23-Jul-08 a N 182 190 --- 25.28 3.00 4.38 <1 <500 <500 1,450 1,650 547 14.3 369.0 7.08
21-Aug-08 a N 401 398 --- 338.25 0.37 9.00 <1 <500 <500 2,230 2,620 486 896 59.4 15.2
18-Sep-08 N 429 502 --- 2.18 0.12 15.00 <0.5 <500 <500 690 855 629 3.21 44.0 25.7
15-Oct-08 N <0.2 39 --- 31.73 2.80 2.93 <0.5 604 <500 1,470 1,710 381 47.8 43.0 <5
12-Nov-08 N 152 316 --- 15.30 1.71 11.30 <0.5 <500 <500 945 1,380 543 15.9 32.3 22.2
05-Feb-09 a N 794 729 --- 8.18 ND 10.00 <0.1 <100 102 366 369 770 1.5 29.4 24.8
15-May-09 N 818 876 --- ND ND 16.00 <0.2 1,820 <100 259 286 610 1.0 26.4 15.0
04-Aug-09 a N 836 805 --- ND ND 17.00 --- --- 278 189 --- 620 0.85 UB 21.5 11.5 J

Summary of Primary Analytical Parameters
Table 3

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Needles, California
PG&E Topock
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Location
Name

Sample
Date Notes Sample

Type

Hexavalent 
Chromium

(µg/L)

Total Dissolved 
Chromium

(µg/L)

Total 
Chromium

(µg/L)

Fluorescein
(ppb dye) 

Rhodamine
(ppb dye)

Nitrate-N
(mg/L)

Nitrite-N
(mg/L)

Total Iron
(µg/L)

Dissolved 
Iron

(µg/L)

Dissolved 
Manganese

(µg/L)

Total 
Manganese

(µg/L)

Sulfate
(mg/L)

Total 
Organic 
Carbon
(mg/L)

Dissolved 
Molybdenum 

(µg/L)

Dissolved 
Selenium 

(µg/L)

Summary of Primary Analytical Parameters
Table 3

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Needles, California
PG&E Topock

PT-7M 19-Jul-07 a N 2,320 2,240 2,110 --- --- 25.2 <0.1 6,260 <500 31.6 1,150 1,250 1.02 14.7 1 101 1

24-Jan-08 a N 2,440 2,340 --- --- --- 30.4 <0.5 <500 <1,000 <1,000 <10 1,280 <1 16.6 85.0
06-Mar-08 a N 30 16.5 --- ND ND <0.5 <0.1 <500 <500 702 711 846 216 67.0 <5
06-Mar-08 a FD 33.3 18 --- 0.03 ND <0.5 <0.1 <500 <500 703 714 832 213 --- ---
13-Mar-08 a N <0.2 <5 --- 1,193 ND <0.5 <0.1 <500 <2,500 3,320 3,540 656 446 --- ---
18-Mar-08 a N <0.2 <5 --- 3,390 ND <5 <1 1,040 <2,500 --- 6,290 205 1,550 --- ---
25-Mar-08 a N 6.9 <5 --- 3,030 ND <2.5 <0.5 1,740 <2,500 8,690 9,500 144 1,500 --- ---
02-Apr-08 a N 2 <5 --- 2,820 ND --- --- 2,660 <2,500 --- --- 105 1,270 --- ---
17-Apr-08 a N <1 <5 --- 7,650 ND --- --- 6,320 3,700 --- --- <10 4,640 <25 <25
29-Apr-08 a ** N <1 1.08 --- 8,175 ND <10 <2 1,680 1,300 11,300 14,100 <10 8,050 --- ---
14-May-08 a N <1.1 1.52 --- 7,725 ND --- --- 9,070 6,900 --- --- <20 8,040 --- ---
29-May-08 a N <1 1.34 --- 4,163 ND <10 <10 12,400 11,000 18,600 18,400 <10 10,700 <5 <5
11-Jun-08 a N 1.4 1.98 --- 3,000 ND --- --- 15,100 10,900 --- --- 11.2 8,530 <5 <5
19-Jun-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 9,340 --- ---
25-Jun-08 a N <1 1.02 --- 1,898 ND <2.5 <2.5 18,500 13,200 21,900 26,300 <2.5 8,630 --- ---
01-Jul-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 8,180 --- ---
08-Jul-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 6,980 --- ---
15-Jul-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 1,810 --- ---
23-Jul-08 a N <0.2 <1 --- 12.375 ND <2.5 <2.5 27,100 19,100 24,400 26,500 3.11 5,180 <5 <5
28-Jul-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 4,930 --- ---
21-Aug-08 a N <0.2 <1 --- 1,088 ND <2.5 <2.5 38,600 34,400 31,400 31,300 11.8 5,530 <50 <5
03-Sep-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 2,870 --- ---p ,
18-Sep-08 N <0.2 <1 --- 1,088 ND <1 <1 13,600 25,100 22,900 29,200 6.65 2,930 <5 <5
15-Oct-08 N <0.2 <1 --- 990 ND <2.5 <2.5 33,600 27,800 16,100 16,300 57.8 2,210 <5 <5
12-Nov-08 N <0.2 <1 --- 404 ND <1 <1 4,090 2,690 1,100 1,190 17.5 395 <5 <5
15-May-09 N <0.2 <1 --- 236 ND <0.2 <0.2 8,930 6,930 1,950 1,930 <2 110 <1 <1
04-Aug-09 a N <0.2 <1 --- 303 ND <0.2 --- --- 4,350 977 --- 3.3 UB 79 <1 <1 UJ
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Location
Name

Sample
Date Notes Sample

Type

Hexavalent 
Chromium

(µg/L)

Total Dissolved 
Chromium

(µg/L)

Total 
Chromium

(µg/L)

Fluorescein
(ppb dye) 

Rhodamine
(ppb dye)

Nitrate-N
(mg/L)

Nitrite-N
(mg/L)

Total Iron
(µg/L)

Dissolved 
Iron

(µg/L)

Dissolved 
Manganese

(µg/L)

Total 
Manganese

(µg/L)

Sulfate
(mg/L)

Total 
Organic 
Carbon
(mg/L)

Dissolved 
Molybdenum 

(µg/L)

Dissolved 
Selenium 

(µg/L)

Summary of Primary Analytical Parameters
Table 3

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Needles, California
PG&E Topock

PT-7D 18-Jul-07 a N 7,260 7,890 7,750 --- --- 7.4 <0.1 <500 <500 48.3 54 1,140 <1 129 1 8.10 1

24-Jan-08 a N 8,010 7,920 --- --- --- 9.9 <0.5 <500 <1,000 <1,000 14 1,150 <1 87.4 <10
06-Mar-08 a N 506 499 --- ND ND <0.5 <0.1 <500 <500 <500 193 903 234 203.0 <5
13-Mar-08 a N 80.6 160 --- 1,185 ND <0.5 <0.2 <500 <2,500 <2,500 1,050 903 313 --- ---
18-Mar-08 a N <2.1 69.3 --- 780 ND <1 <0.2 <500 <2,500 --- 2,220 621 309 --- ---
25-Mar-08 a N 4 17.8 --- 645 ND <1 <0.5 <500 <2,500 4,080 4,320 612 313 --- ---
02-Apr-08 a N <0.2 <5 --- 578 ND --- --- <500 <2,500 --- --- 633 256 --- ---
17-Apr-08 a N 22.6 7.64 --- 4,163 ND --- --- <500 <2,500 --- --- 179 1,410 65.3 <25
29-Apr-08 a N <0.2 17.2 --- 5,010 ND <10 <2 <500 <500 2,960 3,380 98 2,920 --- ---
15-May-08 a N <1.1 1.48 --- 4,088 ND --- --- 2,280 1,730 --- --- 96 2,780 --- ---
29-May-08 a N <1 1.14 --- 3,945 ND <10 <10 2,660 2,000 8,860 8,850 100 1,690 50.8 <5
11-Jun-08 a N 1.5 1.48 --- 6,293 ND --- --- 4,920 2,740 --- --- 50.5 4,620 34.6 <5
19-Jun-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 4,520 --- ---
24-Jun-08 a N <1 49.2 --- 5,250 ND <10 <10 10,600 1,280 9,700 11,400 12.7 4,450 --- ---
01-Jul-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 5,850 --- ---
08-Jul-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 4,580 --- ---
15-Jul-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 5,430 --- ---
23-Jul-08 a N <0.2 2.18 --- 2,048 ND <5 <5 7,870 5,380 18,100 19,900 <5 5,140 <5 <5
28-Jul-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 5,140 --- ---
21-Aug-08 a N <0.2 1.13 --- 1,658 ND <2.5 <2.5 7,130 6,140 19,100 20,300 30.1 4,500 10.2 <5
03-Sep-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 5,110 --- ---
18-Sep-08 N <0.2 3.07 --- 758 ND <1 <1 25,900 10,000 27,000 20,100 11.3 2,890 <5 <5p , , , , ,
15-Oct-08 N <0.2 7.37 --- 528 ND <1 <1 14,300 6,150 23,700 25,400 17 1,640 <50 <50
12-Nov-08 N <0.2 2.8 --- 318 ND <2.5 <2.5 4,460 <500 18,200 22,100 7.8 791 <25 <5
15-May-09 N <0.2 <1 --- 328 ND <0.5 <0.5 836 315 246 579 290 3.7 <1 <1
04-Aug-09 a N <0.2 <1 --- 810 ND <0.5 --- --- 5,150 6,170 --- 82 770 11 <1 UJ
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Location
Name

Sample
Date Notes Sample

Type

Hexavalent 
Chromium

(µg/L)

Total Dissolved 
Chromium

(µg/L)

Total 
Chromium

(µg/L)

Fluorescein
(ppb dye) 

Rhodamine
(ppb dye)

Nitrate-N
(mg/L)

Nitrite-N
(mg/L)

Total Iron
(µg/L)

Dissolved 
Iron

(µg/L)

Dissolved 
Manganese

(µg/L)

Total 
Manganese

(µg/L)

Sulfate
(mg/L)

Total 
Organic 
Carbon
(mg/L)

Dissolved 
Molybdenum 

(µg/L)

Dissolved 
Selenium 

(µg/L)

Summary of Primary Analytical Parameters
Table 3

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Needles, California
PG&E Topock

PT-8S 16-Jul-07 a N 1,750 1,660 1,620 --- --- 25.1 <0.1 2,670 <500 25.1 269 869 1.35 45.4 1 83.9 1

23-Jan-08 a N 1,620 1,680 --- --- --- 24.9 <0.1 <500 <2,500 <2,500 <10 734 1.03 --- ---
05-Mar-08 a N 1,430 1,340 --- ND ND 22.6 <0.1 <500 <500 <500 <10 727 1.1 --- ---
13-Mar-08 a N 657 657 --- ND ND 8.4 1.61 <500 <2,500 <2,500 333 618 12.5 --- ---
18-Mar-08 a N 160 164 --- ND ND 1.7 0.82 <500 <2,500 --- 1,050 561 7.18 --- ---
25-Mar-08 a N 455 438 --- 0.07 ND 6.2 2.42 <500 <2,500 <2,500 973 591 4.16 --- ---
02-Apr-08 a N 877 884 --- ND ND --- --- <500 <2,500 --- --- 634 1.39 --- ---
16-Apr-08 a N 775 747 --- 0.15 ND --- --- <500 <2,500 --- --- 408 <1 --- ---
29-Apr-08 a N 76.7 95.7 --- 18.60 ND 1.4 <0.2 <500 <500 2,300 2,910 560 74.3 --- ---
14-May-08 a N <0.2 18.1 --- 9.60 0.35 --- --- <500 <500 --- --- 481 36 --- ---
28-May-08 a N <0.2 2.68 --- 60.00 6.92 <0.5 <2.5 532 <500 3,560 3,930 161 49.6 --- ---
28-May-08 a FD <0.2 3.05 --- 62.10 6.72 <0.5 <2.5 544 <500 3,520 3,950 162 91.6 --- ---
11-Jun-08 a N 1.8 4.97 --- 322.5 42.6 --- --- 5,530 4,210 --- --- 12.7 1,100 --- ---
19-Jun-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 842 --- ---
25-Jun-08 a N <1 1.8 --- 123 97.4 <1 <1 6,600 5,540 15,600 17,600 2.6 1,710 --- ---
01-Jul-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 1,740 --- ---
08-Jul-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 1,090 --- ---
15-Jul-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 1,230 --- ---
23-Jul-08 a N <0.2 <1 --- 83.25 97.20 <5 <5 6,380 5,050 17,200 18,100 <5 1,210 --- ---
28-Jul-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 1,020 --- ---
20-Aug-08 a N <0.2 16.0 --- 89.25 69.20 <1 <2.5 13,600 11,200 9,560 10,700 3.9 439 --- ---
17-Sep-08 N <0.2 3.7 --- 72.83 51.40 <1 <1 12,800 10,300 4,700 5,380 4.1 189 --- ---p , , , ,
15-Oct-08 N <0.2 1.0 --- 135.75 69.00 <1 <2.5 9,240 8,200 2,720 3,040 5.5 164 --- ---
12-Nov-08 N <0.2 <1 --- 83.25 49.60 <1 <1 19,700 8,090 1,640 3,030 5.2 5.41 --- ---
04-Feb-09 a N <0.2 <1 --- 159.75 35.6 1.4 <0.5 7,100 6,150 2,600 2,880 100 3.90 8.15 2.42
13-May-09 a N <0.2 3.8 --- 104.25 38.8 <0.2 <0.2 8,920 5,000 2,600 2,770 150 2.40 13.3 <1
04-Aug-09 a N <0.2 <1 --- 83.25 33 <0.2 --- --- 3,790 2,320 --- 240 2.3 UB 14.0 4.58 J
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Location
Name

Sample
Date Notes Sample

Type

Hexavalent 
Chromium

(µg/L)

Total Dissolved 
Chromium

(µg/L)

Total 
Chromium

(µg/L)

Fluorescein
(ppb dye) 

Rhodamine
(ppb dye)

Nitrate-N
(mg/L)

Nitrite-N
(mg/L)

Total Iron
(µg/L)

Dissolved 
Iron

(µg/L)

Dissolved 
Manganese

(µg/L)

Total 
Manganese

(µg/L)

Sulfate
(mg/L)

Total 
Organic 
Carbon
(mg/L)

Dissolved 
Molybdenum 

(µg/L)

Dissolved 
Selenium 

(µg/L)

Summary of Primary Analytical Parameters
Table 3

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Needles, California
PG&E Topock

PT-8M 18-Jul-07 a N 3,960 4,120 4,140 --- --- 31.8 <0.5 <500 <500 15.5 22.7 1,330 1.4 12.0 1 151 1

23-Jan-08 a N 4,050 4,030 --- --- --- 34.9 <0.1 <500 <2,500 <2,500 <10 1,210 1.31 --- ---
05-Mar-08 a N 3,820 3,910 --- ND ND 33.9 <0.1 <500 <500 <500 <10 1,290 1.39 --- ---
13-Mar-08 a N 3,870 3,870 --- ND ND 32.4 <0.1 <500 <2,500 <2,500 <10 1,250 1.34 --- ---
19-Mar-08 a N 4,030 3,850 --- ND ND 32.6 <0.2 <500 <2,500 --- <10 1,230 1.15 --- ---
25-Mar-08 a N 3,890 3,820 --- ND ND 32.8 <0.2 <500 <2,500 <2,500 <10 1,230 1.02 --- ---
02-Apr-08 a N 3,880 3,810 --- ND ND --- --- <500 <2,500 --- --- 1,290 1.11 --- ---
16-Apr-08 a N 3,670 3,730 --- ND ND --- --- <500 <2,500 --- --- 1,280 <1 --- ---
29-Apr-08 a N 3,570 3,760 --- ND ND 31.5 <0.2 <500 <500 <500 <10 1,250 <1 --- ---
14-May-08 a N 3,880 3,760 --- ND ND --- --- <500 <500 --- --- 1,220 1.42 --- ---
28-May-08 a N 3,830 3,660 --- ND ND 12.6 <2.5 <500 <500 <500 12.8 1,010 <1 --- ---
11-Jun-08 a N 2,720 3,500 --- 0.32 ND --- --- <500 <500 --- --- 1,220 1.38 --- ---
19-Jun-08 a N --- --- --- --- --- --- --- --- --- --- --- --- <2 --- ---
25-Jun-08 a N 3,710 3,540 --- 0.02 ND 30.2 <1 <500 <500 <500 <10 1,190 1.53 --- ---
25-Jun-08 a FD 3,550 3,470 --- 0.02 ND 30.9 <1 <500 <500 <500 <10 1,190 1.46 --- ---
01-Jul-08 N --- --- --- --- --- --- --- --- --- --- --- --- 1.58 --- ---
23-Jul-08 a N 3,620 3,480 --- 0.027 ND 29.4 <1 <500 <500 <500 <10 1,130 1.55 --- ---
20-Aug-08 a N 2,770 2,740 --- 1.92 ND 21.8 <1 <500 <500 <500 80 1,090 2.21 --- ---
17-Sep-08 N 1,950 2,310 --- 0.49 0.07 18.5 <1 <500 <500 <500 231 1,040 2.40 --- ---
15-Oct-08 N 2,900 2,780 --- 0.50 0.99 26.5 <1 <500 <500 <500 16 1,110 1.64 --- ---
12-Nov-08 N 1,660 1,650 --- 2.05 2.82 12.0 1.21 <500 <500 <500 314 878 2.34 --- ---
04-Feb-09 a N 1,170 1,350 --- 68.63 2.92 11.0 <0.5 300 179 554 532 890 3.80 6.51 60.9, ,
13-May-09 N 702 698 --- 100.50 1.52 6.1 <0.2 644 <100 882 985 590 1.90 6.17 23.1
04-Aug-09 a N 571 512 --- 150.00 ND 6.0 --- --- 582 1,590 --- 630 2.4 UB 4.75 23.9 J
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Location
Name

Sample
Date Notes Sample

Type

Hexavalent 
Chromium

(µg/L)

Total Dissolved 
Chromium

(µg/L)

Total 
Chromium

(µg/L)

Fluorescein
(ppb dye) 

Rhodamine
(ppb dye)

Nitrate-N
(mg/L)

Nitrite-N
(mg/L)

Total Iron
(µg/L)

Dissolved 
Iron

(µg/L)

Dissolved 
Manganese

(µg/L)

Total 
Manganese

(µg/L)

Sulfate
(mg/L)

Total 
Organic 
Carbon
(mg/L)

Dissolved 
Molybdenum 

(µg/L)

Dissolved 
Selenium 

(µg/L)

Summary of Primary Analytical Parameters
Table 3

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Needles, California
PG&E Topock

PT-8D 16-Jul-07 a N 6,540 7,260 7,290 --- --- 9.72 <0.2 2,620 <500 23.5 186 1,110 <1 91.6 1 9.10 1

23-Jan-08 a N 6,210 6,340 --- --- --- 11.4 <0.5 <500 <5,000 <5,000 <10 1,080 <1 --- ---
05-Mar-08 a N 6,510 6,600 --- ND ND 10.7 <0.2 <500 <2,500 <2,500 <10 1,110 <1 --- ---
13-Mar-08 a N 6,560 5,030 --- ND ND 12.7 <0.5 <500 <2,500 <2,500 <10 1,270 <1 --- ---
18-Mar-08 a N 5,750 5,280 --- ND ND 11.8 <0.5 <500 <2,500 --- <10 1,130 <1 --- ---
25-Mar-08 a N 5,380 5,310 --- ND ND 12.3 <0.5 <500 <2,500 <2,500 <10 1,160 <1 --- ---
02-Apr-08 a N 2,640 5,180 --- ND ND --- --- <500 <2,500 --- --- 1,180 <1 --- ---
16-Apr-08 a N 6,340 6,270 --- ND ND --- --- <500 <2,500 --- --- 1,100 <1 --- ---
29-Apr-08 a N 4,570 4,380 --- 2.20 ND 12.9 <0.5 <500 <500 <500 <10 1,240 <1 --- ---
14-May-08 a N 2,300 3,470 --- 10.58 ND --- --- <500 <500 --- --- 1,210 8.24 --- ---
28-May-08 a N 3,940 3,790 --- 4.52 ND 11.2 <2.5 <500 <500 <500 82.1 1,170 <1 --- ---
11-Jun-08 a N 3,310 3,530 --- 6.92 ND --- --- <500 <500 --- --- 1,190 1.5 --- ---
19-Jun-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 2.26 --- ---
25-Jun-08 a N 2,120 2,550 --- 48.68 ND 7.2 <2.5 <500 <500 929 975 1,140 91.1 --- ---
01-Jul-08 N --- --- --- --- --- --- --- --- --- --- --- --- 4.17 --- ---
08-Jul-08 N --- --- --- --- --- --- --- --- --- --- --- --- 50.9 --- ---
15-Jul-08 N --- --- --- --- --- --- --- --- --- --- --- --- 1.67 --- ---
23-Jul-08 a N 3,000 2,700 --- 8.78 ND 9.6 <2.5 <500 <500 <500 72.4 1,170 2.42 --- ---
28-Jul-08 N --- --- --- --- --- --- --- --- --- --- --- --- 24.6 --- ---
20-Aug-08 a N 3,710 3,550 --- 4.67 ND 9.3 <2.5 <500 <500 <500 107.0 1,130 1.39 --- ---
17-Sep-08 a N 3,130 3,430 --- ND ND 10.1 <2.5 <500 <2,500 <2,500 45.0 1,180 <1 --- ---
15-Oct-08 N 18 1,420 --- 65.48 ND 7.0 <2.5 <500 <2,500 <2,500 1,410 1,120 58.1 --- ---, , , , ,
12-Nov-08 N 714 802 --- 33.23 ND 5.5 <1 <500 <2,500 <2,500 952 1,120 1.64 --- ---
04-Feb-09 a N 982 1,180 --- 18.30 ND 9.3 <1 <100 152 406 532 1,400 0.6 --- ---
04-Feb-09 a FD 966 1,170 --- 20.03 ND 8.9 <1 <100 198 424 490 1,300 <0.5 65.0 5.21
13-May-09 N 1,440 1,630 --- 9.53 ND 5.4 <0.5 108 <100 268 362 960 <0.5 82.2 <1
04-Aug-09 a N 1,450 1,390 --- 1.82 ND 9.1 --- --- 591 220 --- 1,100 <0.5 67.7 <1 UJ
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Location
Name

Sample
Date Notes Sample

Type

Hexavalent 
Chromium

(µg/L)

Total Dissolved 
Chromium

(µg/L)

Total 
Chromium

(µg/L)

Fluorescein
(ppb dye) 

Rhodamine
(ppb dye)

Nitrate-N
(mg/L)

Nitrite-N
(mg/L)

Total Iron
(µg/L)

Dissolved 
Iron

(µg/L)

Dissolved 
Manganese

(µg/L)

Total 
Manganese

(µg/L)

Sulfate
(mg/L)

Total 
Organic 
Carbon
(mg/L)

Dissolved 
Molybdenum 

(µg/L)

Dissolved 
Selenium 

(µg/L)

Summary of Primary Analytical Parameters
Table 3

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Needles, California
PG&E Topock

PT-9S 17-Jul-07 a N 1,180 1,150 1,170 --- --- 16.4 <0.1 1,080 <500 29 125 689 1.24 48.4 1 56.9 1

22-Jan-08 a N 1,380 1,250 --- --- --- 17.3 <0.5 917 1,000 <500 36.7 644 <1 --- ---
05-Mar-08 a N 1,380 1,340 --- 0.01 ND 17.7 <0.1 1,060 <500 <500 145 718 <1 --- ---
12-Mar-08 a N 1,140 1,010 --- ND ND 16.3 <0.1 <500 <500 <500 12.5 525 <1 --- ---
19-Mar-08 a N 1,390 1,380 --- ND ND 17.6 <0.1 <500 <2,500 --- 21.7 633 <1 --- ---
26-Mar-08 a N 1,350 1,310 --- ND ND 17.5 <0.1 <500 <2,500 <2,500 16.5 668 <1 --- ---
02-Apr-08 a N 1,340 1,300 --- ND ND --- --- <500 <2,500 --- --- 670 <1 --- ---
16-Apr-08 a N 1,410 1,350 --- 0.04 ND --- --- <500 <2,500 --- --- 424 <1 --- ---
29-Apr-08 a N 1,050 1,080 --- ND ND 17.3 <0.1 <500 <500 <500 16.6 559 <1 --- ---
14-May-08 a N 1,060 1,030 --- ND ND --- --- <500 <500 --- --- 563 <1 --- ---
28-May-08 a N 1,280 1,210 --- ND ND 17.5 <0.5 635 <500 <500 52.1 643 <1 --- ---
11-Jun-08 a N 1,270 1,180 --- ND ND --- --- 719 <500 --- --- 678 --- --- ---
25-Jun-08 a N 1,030 1,060 --- 0.02 ND 15.9 <0.5 <500 <500 <500 33.3 595 <1 --- ---
24-Jul-08 a N 1,450 1,240 --- ND ND 16.6 <1 1,310 <500 <500 194.0 627 1.25 --- ---
20-Aug-08 a N 1,460 1,390 --- 1.55 2.2 17.0 <1 1,240 <500 <500 164.0 667 1.25 --- ---
17-Sep-08 N 1,290 1,400 --- 4.36 ND 16.0 <0.5 <500 <500 <500 22.2 689 1.22 --- ---
15-Oct-08 N 929 889 --- 2.93 0.81 11.4 <0.5 <500 <500 <500 28.3 558 1.15 --- ---
12-Nov-08 N 530 484 --- 56.33 1.84 8.9 <0.5 1,480 <500 1,280 1,820 377 146 --- ---
05-Feb-09 a N 633 458 --- 25.20 3.54 14.0 <0.1 5,850 <100 893 973 720 7.0 28.3 54.3
14-May-09 N 826 936 --- 120.75 1.60 13.0 <0.2 9,180 <100 800 1,110 510 44.0 31.4 41.5
05-Aug-09 N 1,060 1,180 --- 159.00 1.23 14.0 --- --- 300 J 683 --- 520 2.2 UB 28.8 40.8 J

PT-9M 17-Jul-07 a N 2 340 2 270 2 250 --- --- 24 4 <0 1 <500 <500 18 7 27 2 1 410 1 17 7 07 1 165 1PT-9M 17-Jul-07 a N 2,340 2,270 2,250 --- --- 24.4 <0.1 <500 <500 18.7 27.2 1,410 1.17 7.07 165 
17-Jul-07 a FD 2,240 2,270 2,220 --- --- 24.6 <0.1 <500 <500 18.2 32.3 1,410 1.21 7.53 1 173 1

22-Jan-08 a N 2,940 2,400 --- --- --- 24.3 <0.5 <500 <500 <500 <10 1,390 1.02 --- ---
05-Mar-08 a N 2,310 2,400 --- ND ND 24.5 <0.1 <500 <500 <500 <10 1,460 <1 --- ---
12-Mar-08 a N 2,590 2,360 --- ND ND 22.3 <0.1 <500 <500 <500 <10 1,370 <1 --- ---
19-Mar-08 a N 2,660 2,570 --- 0.06 ND 23 <0.2 <500 <2,500 --- <10 1,430 <1 --- ---
26-Mar-08 a N 2,610 2,490 --- 0.13 ND 23.5 <0.2 <500 <2,500 <2,500 <10 1,340 <1 --- ---
26-Mar-08 a FD 2,500 2,500 --- ND ND 23.5 <0.2 <500 <2,500 <2,500 <10 1,340 <1 --- ---
02-Apr-08 a N 2,520 2,510 --- ND ND --- --- 1,260 <2,500 --- --- 1,510 <1 --- ---
16-Apr-08 a N 2,550 2,570 --- ND ND --- --- <500 <2,500 --- --- 908 <1 --- ---
29-Apr-08 a N 2,370 2,360 --- ND ND 22.2 <0.2 <500 <500 <500 <10 1,460 <1 --- ---
14-May-08 a N 2,550 2,430 --- ND ND --- --- <500 <500 --- --- 1,450 <1 --- ---
28-May-08 a N 2,500 2,300 --- 0.05 ND 23.6 <1 <500 <500 <500 <10 1,410 <1 --- ---
11-Jun-08 a N 2,500 2,330 --- ND ND --- --- <500 <500 --- --- 1,460 --- --- ---
25-Jun-08 a N 2,460 2,260 --- ND ND 21.3 <1 <500 <500 <500 <10 1,450 1.28 --- ---
24-Jul-08 a N 2,620 2,230 --- ND ND 20.7 <1 <500 <500 <500 <10 1,400 1.47 --- ---
20-Aug-08 a N 2,500 2,400 --- 0.06 ND 21.5 <1 <500 <500 <500 <10 1,420 1.38 --- ---
17-Sep-08 N 2,260 2,590 --- ND 0.04 22.1 <1 <500 <2,500 <2,500 <10 1,480 <1 --- ---
15-Oct-08 N 2,660 2,630 --- ND ND 26.1 <1 <500 <500 <500 <10 1,490 1.07 --- ---
12-Nov-08 N 2,590 2,800 --- ND ND 23.6 <0.5 <500 <2,500 <2,500 <10 1,450 1.00 --- ---
05-Feb-09 a N 2,680 2,590 --- 0.03 ND 23.0 <0.2 1,480 134 1.06 24.6 1,800 0.63 7.61 163
14-May-09 N 2,580 2,750 --- ND ND 22.0 J <0.2 1,560 117 1.12 27.5 1,400 0.79 7.22 101
05-Aug-09 a N 2,490 2,580 --- ND ND 20 J --- --- 1,030 J <1 --- 1,400 0.64 UB 7.05 121 J
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Location
Name

Sample
Date Notes Sample

Type

Hexavalent 
Chromium

(µg/L)

Total Dissolved 
Chromium

(µg/L)

Total 
Chromium

(µg/L)

Fluorescein
(ppb dye) 

Rhodamine
(ppb dye)

Nitrate-N
(mg/L)

Nitrite-N
(mg/L)

Total Iron
(µg/L)

Dissolved 
Iron

(µg/L)

Dissolved 
Manganese

(µg/L)

Total 
Manganese

(µg/L)

Sulfate
(mg/L)

Total 
Organic 
Carbon
(mg/L)

Dissolved 
Molybdenum 

(µg/L)

Dissolved 
Selenium 

(µg/L)

Summary of Primary Analytical Parameters
Table 3

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Needles, California
PG&E Topock

PT-9D 17-Jul-07 a N 15,700 15,600 <1 --- --- 9.3 <0.2 <500 <500 29.4 33.8 1,260 1.14 92.2 1 9.06 1

22-Jan-08 a N 17,400 15,300 --- --- --- 11.8 <0.5 <500 <5,000 <5,000 <10 1,390 <1 --- ---
22-Jan-08 a FD 16,400 15,500 --- --- --- 10.9 <0.5 <500 <5,000 <5,000 <10 1,310 <1 --- ---
05-Mar-08 a N 16,000 15,600 --- ND ND 9.9 <0.2 <500 <2,500 <2,500 15.8 1,470 <1 --- ---
12-Mar-08 a N 13,500 12,500 --- ND ND 12.5 <0.5 <500 <2,500 <2,500 <10 1,390 <1 --- ---
19-Mar-08 a N 14,800 14,300 --- ND ND 12.4 <0.5 <500 <2,500 --- <10 1,370 <1 --- ---
26-Mar-08 a N 14,600 14,100 --- ND ND 12.4 <0.5 <500 <2,500 <2,500 <10 1,320 <1 --- ---
02-Apr-08 a N 13,900 14,400 --- ND ND --- --- <500 <2,500 --- --- 1,430 <1 --- ---
16-Apr-08 a N 14,900 15,400 --- ND ND --- --- <500 <2,500 --- --- 1,350 <1 --- ---
29-Apr-08 a N 11,000 10,600 --- ND ND 12.9 <1 <500 <500 <500 <10 1,400 <1 --- ---
14-May-08 a N 10,600 10,700 --- ND ND --- --- <500 <500 --- --- 1,340 <1 --- ---
28-May-08 a N 12,000 11,700 --- ND ND 12.9 <2.5 <500 <500 <500 <10 1,330 <10 --- ---
11-Jun-08 a N 13,600 12,300 --- ND ND --- --- <500 <500 --- --- 1,400 <2 --- ---
11-Jun-08 a FD 14,500 12,200 --- 0.29 ND --- --- <500 <500 --- --- 1,380 <2 --- ---
25-Jun-08 a N 10,500 9,680 --- ND ND 13.6 <2.5 <500 <500 <500 <10 1,330 <5 --- ---
24-Jul-08 a N 10,900 9,920 --- ND ND 13.1 <2.5 <500 <500 <500 <10 1,320 11.9 --- ---
20-Aug-08 a N 13,000 14,900 --- 0.02 ND 10.7 <2.5 <500 <500 <500 <10 1,320 1.15 --- ---
20-Aug-08 a FD 7,090 14,800 --- --- --- 10.8 <2.5 <500 <500 <500 <10 1,310 1.17 --- ---
17-Sep-08 N 12,100 14,000 --- ND ND 11.4 <2.5 <500 <2,500 <2,500 <10 1,440 <1 --- ---
15-Oct-08 N 9,920 9,650 --- ND ND 14.6 <1 <500 <2,500 <2,500 <10 1,440 <2 --- ---
12-Nov-08 N 13,500 13,400 --- ND ND 12.5 <2.5 <500 <2,500 <2,500 <10 1,380 1.82 --- ---
05-Feb-09 a N 15,300 13,400 --- ND ND 14.0 <0.5 335 527 <5 8.12 1,800 <2.5 74.4 14.0, , ,
15-May-09 N 13,800 13,800 --- ND ND 12.0 <0.5 400 459 1.05 10.2 1,400 <0.5 84.5 <1
05-Aug-09 N 12,300 11,600 --- ND ND 11.0 --- --- 974 J <1 --- 1,400 <2.5 64.3 <1 UJ

MW-11 17-Jul-07 a N 321 314 339 --- --- 8.4 <0.1 <500 <500 <5 <10 251 1.06 11.3 1 6.12 1

24-Jan-08 a N 321 310 --- --- --- 8.7 <0.1 <500 <500 <500 <10 241 <1 --- ---
04-Mar-08 a N 299 290 --- ND --- 9.7 <0.1 <500 <500 <500 <10 236 <1 --- ---
11-Mar-08 a N 289 288 --- ND ND 8.9 <0.1 <500 <500 <500 <10 240 <1 --- ---
11-Mar-08 a FD 286 285 --- ND ND 9.0 <0.1 <500 <500 <500 <10 248 <1 --- ---
19-Mar-08 a N 340 332 --- ND ND 9.3 <0.1 <500 <2,500 --- <10 231 <1 --- ---
27-Mar-08 a N 331 308 --- 0.04 ND 8.9 <0.1 <500 <500 <500 <10 238 <1 --- ---
01-Apr-08 a N 316 306 --- 0.03 ND --- --- <500 <500 --- --- 237 <1 --- ---
15-Apr-08 a N 311 319 --- ND ND --- --- <500 <500 --- --- 222 <1 --- ---
28-Apr-08 a N 284 266 --- ND ND 8.6 <0.1 <500 <500 <500 <10 226 <1 --- ---
13-May-08 a N 280 281 --- ND ND --- --- <500 <500 --- --- 229 <1 --- ---
27-May-08 a N 286 238 --- ND ND 8.6 <0.5 <500 <500 <500 <10 220 <1 --- ---
10-Jun-08 a N 275 265 --- ND ND --- --- --- <500 --- --- 227 <1 --- ---
24-Jun-08 a N 286 244 --- 0.02 ND 8.7 <0.5 <500 <500 <500 <10 226 <1 --- ---
22-Jul-08 a N 296 256 --- ND ND 8.6 <0.5 <500 <500 <500 <10 220 <1 --- ---
21-Aug-08 a N 281 240 --- ND ND 8.3 <0.5 <500 <500 <500 <10 223 <1 --- ---
16-Sep-08 N 262 256 --- ND ND 8.5 <0.5 <500 <500 <500 <10 227 <1 --- ---
14-Oct-08 N 264 312 --- ND ND 8.4 <0.5 <500 <500 <500 <10 217 <1 --- ---
11-Nov-08 N 305 303 --- ND ND 8.6 <0.5 <500 <500 <500 <10 266 <1 --- ---
03-Feb-09 a N 299 336 --- 0.02 ND 9.8 <0.1 <100 <100 <1 <1 290 0.58 9.31 8.99
14-May-09 N 234 268 --- 3.43 ND 8.7 <0.1 714 J <100 2.78 19.1 200 5.5 9.96 8.56
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Location
Name

Sample
Date Notes Sample

Type

Hexavalent 
Chromium

(µg/L)

Total Dissolved 
Chromium

(µg/L)

Total 
Chromium

(µg/L)

Fluorescein
(ppb dye) 

Rhodamine
(ppb dye)
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Nitrite-N
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Total 
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Carbon
(mg/L)

Dissolved 
Molybdenum 

(µg/L)

Dissolved 
Selenium 

(µg/L)

Summary of Primary Analytical Parameters
Table 3

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Needles, California
PG&E Topock

MW-24A 18-Jul-07 a N 2,480 2,550 2,600 --- --- 18.3 <0.1 <500 <500 <5 <10 372 3.82 47.9 1 3.36 1

24-Jan-08 a N 2,620 2,570 --- --- --- 18.5 <0.1 <500 <500 <500 <10 380 3.79 39.6 <5
06-Mar-08 a N 3,890 4,190 --- ND ND 13.5 <1 <500 <500 <500 401 1,210 367 28.7 58.2
12-Mar-08 a N 1,650 2,510 --- 8.55 458 <10 <2 <500 <2,500 <2,500 417 1,170 1,160 --- ---
19-Mar-08 a N 1.6 5.76 --- 1,320 296 <2.5 <0.5 <500 <2,500 --- 1,280 854 2,460 --- ---
26-Mar-08 a N 10.6 12.90 --- 9,450 776 <5 <1 1,030 <2,500 <2,500 2,380 347 4,890 --- ---
01-Apr-08 a N <1 5.46 --- 10,650 1,994 --- --- 2,080 <2,500 --- --- 129 12,900 --- ---
17-Apr-08 a N 15.7 9.79 --- 190.5 496 --- --- 1,820 <2,500 --- --- 46.1 3,690 <25 <25
30-Apr-08 a N <1 7.18 --- 21.5 38.80 <5 <1 670 <500 1,320 1,360 624 1,160 --- ---
30-Apr-08 a FD <1 8.19 --- 21.5 53 <5 <1 680 <500 1,330 1,350 624 1,160 --- ---
15-May-08 a N <0.2 5.04 --- 41.0 42.80 --- --- 1,520 853 --- --- 831 1,650 11.6 33.8
15-May-08 a FD <0.2 4.88 --- 42 39 --- --- 1,540 861 --- --- 821 1,660 --- ---

 27-May-08 a N <2.1 5.42 --- 14 70.60 <1 <2.5 2,160 1,560 3,550 3,740 21 1,350 --- ---
12-Jun-08 a N 2.3 4.56 --- 21.23 65.20 --- --- 2,440 671 --- --- 267 1,130 --- ---
19-Jun-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 1,500 --- ---
26-Jun-08 a N <0.2 26.00 --- 2.41 2.98 5.4 <2.5 1,890 758 1,550 1,630 1,110 42.6 --- ---
01-Jul-08 a N --- --- --- --- --- --- --- --- --- --- --- --- <400 --- ---
24-Jul-08 a N <1.0 39.10 --- 2.74 4.08 4.2 <2.5 2,370 527 647 653 1,230 <1 21.2 32.2
24-Jul-08 a FD <1.0 43.40 --- 2.55 4.66 3.2 <2.5 2,350 560 672 768 1,190 12.1 --- ---
19-Aug-08 a N 1.5 1.46 --- 5.38 73.0 <1 <1 548 <500 1,430 1,670 982 9.4 <5 <5
16-Sep-08 N <0.2 4.38 --- 2.62 41.6 <1 <1 <500 <500 1,510 1,720 16 800.0 <5 <5
16-Oct-08 N 5.8 6.72 --- 1.61 0.7 <0.5 <1 2,380 519 1,100 1,330 868 89.5 5.16 13.3, , ,
13-Nov-08 N <0.2 9.10 --- 1.57 3.8 <0.5 <1 2,010 <2,500 <2,500 1,140 644 51.6 <25 <25
13-Nov-08 FD <0.2 7.19 --- 1.48 2.8 <2.5 <2.5 3,490 <2,500 <2,500 1,020 690 79.7 --- ---
03-Feb-09 a N <0.2 4.30 --- 4.48 32.6 <0.5 <0.5 2,410 156 964 863 1,200 4.0 1.17 4.33
14-May-09 N <1.0 1.30 --- 12.68 66.6 <0.5 <0.5 1,120 363 750 750 680 5.3 3.35 2.75
03-Aug-09 a N <0.2 <1 --- 15.45 56.4 <0.2 --- --- 2130 J 3,260 --- 520 6.3 <5 <5

Table 3-Upland ISPT Primary Parameters (3Q09).xls ARCADIS Page 9 of  15



Location
Name

Sample
Date Notes Sample

Type

Hexavalent 
Chromium

(µg/L)

Total Dissolved 
Chromium

(µg/L)

Total 
Chromium

(µg/L)

Fluorescein
(ppb dye) 

Rhodamine
(ppb dye)

Nitrate-N
(mg/L)

Nitrite-N
(mg/L)

Total Iron
(µg/L)

Dissolved 
Iron

(µg/L)

Dissolved 
Manganese

(µg/L)

Total 
Manganese

(µg/L)

Sulfate
(mg/L)

Total 
Organic 
Carbon
(mg/L)

Dissolved 
Molybdenum 

(µg/L)

Dissolved 
Selenium 

(µg/L)

Summary of Primary Analytical Parameters
Table 3

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Needles, California
PG&E Topock

MW-24B 18-Jul-07 a N 5,540 6,020 5,680 --- --- 12.1 <0.1 <500 <500 22.7 25.1 1,060 <1 59.8 1 10.9 1

24-Jan-08 a N 4,870 4,760 --- --- --- 11.3 <0.5 <500 <1,000 <1,000 20.3 1,050 <1 --- ---
06-Mar-08 a N 4,510 4,110 --- ND ND 11.2 <0.2 <500 <500 <500 15.4 1,030 <1 --- ---
12-Mar-08 a N 4,530 4,310 --- ND ND 12 <0.2 <500 <2,500 <2,500 12.9 996 <1 --- ---
19-Mar-08 a N 4,690 4,470 --- ND ND 12.6 <0.5 <500 <2,500 --- 15.7 1,010 <1 --- ---
26-Mar-08 a N 4,160 4,220 --- ND ND 12 <0.5 <500 <2,500 <2,500 13.6 1,020 <1 --- ---
03-Apr-08 a N 4,310 4,240 --- 0.15 ND --- --- <500 <2,500 --- 15 1,040 <1 --- ---
17-Apr-08 a N 4,180 4,260 --- 0.02 ND --- --- <500 <2,500 --- --- 1,120 <1 --- ---
30-Apr-08 a N 3,400 3,790 --- ND ND 9.96 <0.2 <500 <500 <500 14.2 1,050 4.42 --- ---
15-May-08 a N 3,580 3,780 --- ND ND --- --- <500 <500 --- --- 1,050 <1 --- ---
28-May-08 a N 3,620 3,530 --- 0.07 ND 31.0 <1 <500 <500 <500 <10 1,180 1.02 --- ---
12-Jun-08 a N 3,690 3,730 --- ND ND --- --- <500 <500 --- --- 1,080 <1 --- ---
26-Jun-08 a N 3,720 3,280 --- 0.03 ND 12.5 <2.5 <500 <500 <500 14.7 995 <1 --- ---
24-Jul-08 a N 3,180 2,690 --- ND ND 12.2 <5 <500 <500 <500 13.5 1,010 1.03 --- ---
19-Aug-08 a N 3,200 2,730 --- ND ND 11.9 <1 <500 <500 <500 11.3 1,020 1.21 --- ---
17-Sep-08 a N 2,680 2,820 --- ND ND 11.8 <2.5 <500 <2,500 <2,500 19.5 1,070 1.09 --- ---
16-Oct-08 N 2,700 2,640 --- ND ND 13.0 <2.5 <500 <2,500 <2,500 13.4 1,060 <1 --- ---
16-Oct-08 FD 2,560 2,610 --- ND ND 13.0 <2.5 <500 <2,500 <2,500 13.9 1,060 <1 --- ---
13-Nov-08 N 2,470 2,540 --- ND ND 13.2 <2.5 <500 <2,500 <2,500 17.4 1,120 2.56 --- ---
04-Feb-09 a N 2,480 2,210 --- ND ND 13.0 <0.2 <100 246 17.1 17.9 1,300 3.10 55.4 <1
14-May-09 N 2,300 2,800 --- ND ND 10.0 <0.5 <100 <100 17.1 18.3 990 <0.5 62.7 <1

MW-38S 17-Jul-07 a N 911 920 948 --- --- 10 5 <0 1 1 910 <500 <5 234 465 1 07 65 3 1 7 15 1MW-38S 17-Jul-07 a N 911 920 948 --- --- 10.5 <0.1 1,910 <500 <5 234 465 1.07 65.3 7.15 
23-Jan-08 a N 899 885 --- --- --- 10.7 <0.1 <500 <500 <500 <10 366 <1 71.1 5.49
04-Mar-08 a N 900 912 --- ND ND 11.5 <0.1 <500 <500 <500 14.7 399 <1 --- ---
11-Mar-08 a N 948 942 --- ND ND 11.2 <0.1 <500 <500 <500 12.6 429 <1 --- ---
20-Mar-08 a N 993 1,040 --- 0.05 0.05 10.9 <0.1 <500 <2,500 --- <10 404 <1 --- ---
26-Mar-08 a N 958 984 --- ND ND 10.9 <0.1 <500 <2,500 <2,500 <10 404 <1 --- ---
01-Apr-08 a N 999 852 --- 0.08 ND --- --- <500 <500 --- --- 419 <1 --- ---
15-Apr-08 a N 995 987 --- ND ND --- --- <500 <500 --- --- 396 <1 --- ---
28-Apr-08 a N 1,020 956 --- 0.17 ND 10.7 <0.1 <500 <500 <500 <10 414 <1 --- ---
13-May-08 a N 1,000 977 --- ND ND --- --- <500 <500 --- --- 404 <1 --- ---
27-May-08 a N 984 895 --- ND ND 10.7 <0.5 <500 <500 <500 <10 399 <1 --- ---
10-Jun-08 a N 992 959 --- ND ND --- --- 1,140 <500 --- --- 410 <1 --- ---
24-Jun-08 a N 1,040 942 --- 0.02 ND 10.4 <0.5 <500 <500 <500 <10 396 <1 66.4 5.33
22-Jul-08 a N 1,020 945 --- ND ND 10.1 <0.5 <500 <500 <500 <10 390 <1 70.7 5.49
20-Aug-08 a N 1,020 1,020 --- 0.02 ND 9.9 <0.5 <500 <500 <500 <10 371 <1 70.5 5.40
16-Sep-08 N 987 999 --- ND ND 9.9 <0.5 <500 <500 <500 <10 391 <1 70.3 5.39
14-Oct-08 N 1,100 1,090 --- ND ND 9.6 0.60 <500 <500 <500 <10 383 <1 69.9 5.15
11-Nov-08 N 1,050 1,000 --- 0.13 ND 10.1 <0.5 566 <500 <500 45.5 381 <1 72.0 5.35
03-Feb-09 a N 1,140 1,080 --- ND ND 11.0 <0.1 425 269 10.4 15.5 490 0.97 67.9 7.96
12-May-09 N 1,040 912 --- ND ND 9.7 J <0.1 36,500 106 6.59 582 320 0.80 75.3 6.43
03-Aug-09 a N 949 855 --- ND ND 9.6 J --- --- <100 5.99 --- 340 0.89  UB 64.9 5.88 UB
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Summary of Primary Analytical Parameters
Table 3

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Needles, California
PG&E Topock

MW-38D 17-Jul-07 a N 104 72.1 66.2 --- --- 0.70 <0.5 <500 <500 10.4 20.4 724 <1 77.9 1 <1 1

23-Jan-08 a N 58.8 67.7 --- --- --- <2.5 <0.5 <500 <10,000 <10,000 <10 723 <1 75.7 <5
04-Mar-08 a N 49.8 47 --- ND ND 0.56 <0.5 <500 <500 <500 <10 735 <1 --- ---
11-Mar-08 a N 50.4 53.8 --- ND ND 0.58 <0.5 <500 <2,500 <2,500 <10 734 <1 --- ---
20-Mar-08 a N 49.6 50.7 --- ND ND <2.5 <0.5 <500 <2,500 --- 13 724 <1 --- ---
20-Mar-08 a FD 51 50.9 --- ND ND <2.5 <0.5 <500 <2,500 --- 11.9 711 <1 --- ---
26-Mar-08 a N 48.7 50.1 --- ND ND <1 <0.5 <500 <2,500 <2,500 12.5 723 <1 --- ---
01-Apr-08 a N 45.6 42.4 --- ND ND --- --- <500 <500 --- --- 746 <1 --- ---
01-Apr-08 a FD 47.6 41.8 --- 0.02 ND --- --- <500 <500 --- --- 746 <1 --- ---
15-Apr-08 a N 43.8 45.8 --- ND ND --- --- <500 <500 --- --- 738 <1 --- ---
15-Apr-08 a FD 46.1 45.8 --- 0.04 ND --- --- <500 <500 --- --- 748 <1 --- ---
28-Apr-08 a N 48 46.2 --- ND ND 0.54 <0.5 <500 <2,500 <2,500 16.6 734 <1 --- ---
13-May-08 a N 53 50.1 --- ND ND --- --- <500 <500 --- --- 743 <1 --- ---
27-May-08 a N 53 48.3 --- ND ND 0.59 <5 <500 <500 <500 12.7 748 <1 --- ---
10-Jun-08 a N 50.9 47.7 --- 0.05 ND --- --- <500 <500 --- --- 741 <1 --- ---
24-Jun-08 a N 55.5 48.3 --- ND ND 0.57 <0.5 <500 <500 <500 13.3 737 <1 77.6 <5
22-Jul-08 a N 56.3 52.3 --- ND ND <0.5 <5 <500 <500 <500 <10 734 <1 80.3 <5
20-Aug-08 a N 54.1 47.2 --- ND ND <2.5 <2.5 <500 <500 6,950 <10 721 <1 --- ---
16-Sep-08 N 48.8 52.5 --- ND ND <0.5 <2.5 <500 <500 <500 <10 763 <1 75.9 <5
16-Sep-08 FD 50.5 57.0 --- ND ND 0.54 <2.5 <500 <2,500 <2,500 <10 760 <1 75.8 <25
14-Oct-08 N 71.7 70.2 --- ND ND 0.68 <2.5 <500 <2,500 <2,500 <10 672 <1 81.4 <25
11-Nov-08 N 55.8 53.4 --- ND ND 0.77 <2.5 <500 <500 <500 <10 655 <1 72.2 <5
03-Feb-09 a N 45.4 52.4 --- 0.02 ND <0.5 <0.5 <100 <100 4.16 5.95 940 <0.5 70.4 <1
12-May-09 N 44.7 44.7 --- ND ND <1.0 <1.0 <100 <100 4.33 5.18 780 <0.5 85.6 <1
12-May-09 FD 43.0 40.6 --- ND ND <1.0 <1.0 <100 <100 4.08 5.00 780 <0.5 85.0 <1
03-Aug-09 a N 51.5 44.5 --- ND ND 0.75 --- --- 713 J <5 --- 720 <0.5 77.4 8.98 UB
03-Aug-09 a FD 52.8 56.2 --- --- --- <0.5 --- --- 737 J <5 --- 710 <0.5 78.4 12
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Location
Name

Sample
Date Notes Sample

Type

Hexavalent 
Chromium

(µg/L)

Total Dissolved 
Chromium

(µg/L)

Total 
Chromium

(µg/L)

Fluorescein
(ppb dye) 

Rhodamine
(ppb dye)

Nitrate-N
(mg/L)

Nitrite-N
(mg/L)

Total Iron
(µg/L)

Dissolved 
Iron

(µg/L)

Dissolved 
Manganese

(µg/L)

Total 
Manganese

(µg/L)

Sulfate
(mg/L)

Total 
Organic 
Carbon
(mg/L)

Dissolved 
Molybdenum 

(µg/L)

Dissolved 
Selenium 

(µg/L)

Summary of Primary Analytical Parameters
Table 3

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Needles, California
PG&E Topock

PTR-1 19-Jul-07 a N 538 713 1,240 --- --- 18.4 <0.1 6,010 <500 92.2 119 983 <1 51.6 1 54.0 1

25-Jan-08 a N 904 991 --- --- --- 20.4 <0.1 2,920 <500 <500 25.8 742 3.82 --- ---
06-Mar-08 a N 356 334 --- 333,750 ND <500 <100 <500 <2,500 <2,500 1,070 1,460 11,200 --- ---
11-Mar-08 a N 945 846 --- 2,070 ND 11.4 <1 <500 <2,500 <2,500 633 671 29,700 --- ---
20-Mar-08 a N 76.8 125 --- 30,375 ND <50 <10 540 <2,500 --- 437 440 63,400 --- ---
27-Mar-08 a N <1 <5 --- 8,700 ND <20 <4 1,660 <2,500 <2,500 867 122 122,000 --- ---
01-Apr-08 a N <1 <5 --- 12,525 ND --- --- 2,160 <2,500 --- --- 356 2,890 --- ---
16-Apr-08 a N 20.2 99.2 --- 84 ND --- --- 750 <2,500 --- --- 386 37,200 --- ---
28-Apr-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 208,000 --- ---
29-Apr-08 a N <0.2 93.9 --- 1,320 ND 5.9 <1 <500 <500 5,350 5,890 359 205,000 --- ---
15-May-08 a N <2.1 170 --- 364 ND --- --- 524 <500 --- --- 428 2,360 --- ---
29-May-08 a N <2 3.1 --- 24 ND 1.5 <0.5 2,670 <500 708 919 520 27,900 --- ---
12-Jun-08 a N <2 1.8 --- 31.8 --- --- --- 2,310 1,040 --- --- 644 80.30 --- ---
19-Jun-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 107 --- ---
26-Jun-08 a N <0.2 5.2 --- 25.95 ND 5.3 6.04 718 <500 1,050 1,200 658 28.20 --- ---
01-Jul-08 N --- --- --- --- --- --- --- --- --- --- --- --- 12.30 --- ---
24-Jul-08 a N <1.0 49.3 --- 29.55 ND 3.5 7.44 998 <500 1,770 2,200 586 18.70 --- ---
19-Aug-08 a N <0.2 30.9 --- 8.33 ND 2.0 0.72 5,210 <500 507 623 659 968.0 --- ---
18-Sep-08 N 1.2 96.0 --- 4.66 ND 9.3 0.71 8,970 <500 <500 519 731 6.46 --- ---
16-Oct-08 N 0.3 16.5 --- 4.75 ND 11.1 <1 15,400 <500 <500 322 713 3.45 --- ---
13-Nov-08 N 0.4 16.0 --- 12.08 ND <0.5 <0.5 7,530 <500 528 764 161 12,400 --- ---
04-Feb-09 a N <0.2 <1 --- 8.03 ND 0.7 <0.5 6,550 4,250 12,800 14,000 280 740 2.99 3.78, , , ,
14-May-09 N <0.2 1.1 --- 13.43 ND <1.5 <0.2 18,300 18,100 4,330 4,180 210 310 1.74 <1
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Location
Name

Sample
Date Notes Sample

Type

Hexavalent 
Chromium

(µg/L)

Total Dissolved 
Chromium

(µg/L)

Total 
Chromium

(µg/L)

Fluorescein
(ppb dye) 

Rhodamine
(ppb dye)

Nitrate-N
(mg/L)

Nitrite-N
(mg/L)

Total Iron
(µg/L)

Dissolved 
Iron

(µg/L)

Dissolved 
Manganese

(µg/L)

Total 
Manganese

(µg/L)

Sulfate
(mg/L)

Total 
Organic 
Carbon
(mg/L)

Dissolved 
Molybdenum 

(µg/L)

Dissolved 
Selenium 

(µg/L)

Summary of Primary Analytical Parameters
Table 3

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Needles, California
PG&E Topock

PTR-2 18-Jul-07 a N 3,190 3,380 4,020 --- --- 25.8 <0.1 3,720 <500 68.7 73.6 1,200 1.63 26.0 1 82.8 1

25-Jan-08 a N 4,240 4,310 --- --- --- 32.8 <0.1 6,920 <1,000 <1,000 29.4 1,280 6.35 --- ---
06-Mar-08 a N 4,960 5,120 --- 4,118 ND 29.1 <0.2 <500 <2,500 <2,500 <10 1,220 675 --- ---
11-Mar-08 a N 5,120 5,150 --- 0 0.16 29.6 <0.2 <500 <500 <500 <10 1,280 1,060 --- ---
20-Mar-08 a N 3,170 3,160 --- 2,228 96,400 <250 <50 <500 <2,500 --- 55.1 514 83,000 --- ---
27-Mar-08 a N 1,800 1,720 --- 1,403 39,000 <500 <100 <500 <2,500 <2,500 131 <500 117,000 --- ---
01-Apr-08 a N 4,190 4,370 --- 848 81.80 --- --- <500 <2,500 --- --- 1,190 3,090 --- ---
15-Apr-08 a N 2,030 2,080 --- 20 39.00 --- --- <500 <2,500 --- --- 762 31,900 --- ---
28-Apr-08 a N --- --- --- --- --- --- --- --- --- --- --- --- 220,000 --- ---
29-Apr-08 a N 4,900 4,870 --- 3.49 21.40 26.9 <0.2 <500 <500 <500 95.3 1,250 206,000 --- ---
15-May-08 a N 4,790 4,840 --- 0.86 8.88 --- --- <500 <500 --- --- 1,240 8.38 --- ---
28-May-08 a N 3,870 3,920 --- 0.33 16.98 10.7 <1 <500 <500 <500 183 1,010 25,200 --- ---
10-Jun-08 a N 4,350 4,970 --- 0.36 8.58 --- --- <500 <500 --- --- 1,200 201 --- ---
19-Jun-08 N --- --- --- --- --- --- --- --- --- --- --- --- 39 --- ---
26-Jun-08 a N 4,570 4,240 --- 1.06 1.54 26.1 <2.5 <500 <500 <500 31.2 1,160 <20 --- ---
01-Jul-08 a N --- --- --- --- --- --- --- --- --- --- --- --- <10 --- ---
24-Jul-08 a N 4,620 4,420 --- 2.02 1.41 24.4 <2.5 <500 <500 <500 18.6 1,160 54 --- ---
19-Aug-08 a N 1,620 1,900 --- ND 4.90 <0.5 <1 2,370 <5,000 <5,000 79.8 782 29,100 --- ---
18-Sep-08 N 719 2,070 --- 0.87 3.44 8.9 0.83 1,110 <500 <500 145 654 47,400 --- ---
16-Oct-08 N 3,900 3,780 --- 1.19 0.38 19.7 <2.5 <500 <2,500 <2,500 49.3 1,180 2,690 --- ---
13-Nov-08 N 3,900 4,220 --- 0.11 0.60 14.9 5.25 <500 <2,500 <2,500 43.4 1,080 3.74 --- ---
05-Feb-09 a N 1,670 1,600 --- 1.42 0.47 14.0 <0.2 594 167 557 534 1,300 0.56 39.9 22.9
13 M 09 N 2 330 2 320 0 15 0 22 9 5 <0 5 1 200 125 379 448 1 000 0 69 35 1 5 1813-May-09 N 2,330 2,320 --- 0.15 0.22 9.5 <0.5 1,200 125 379 448 1,000 0.69 35.1 5.18
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Location
Name

Sample
Date Notes Sample

Type

Hexavalent 
Chromium

(µg/L)

Total Dissolved 
Chromium

(µg/L)

Total 
Chromium

(µg/L)

Fluorescein
(ppb dye) 

Rhodamine
(ppb dye)

Nitrate-N
(mg/L)

Nitrite-N
(mg/L)

Total Iron
(µg/L)

Dissolved 
Iron

(µg/L)

Dissolved 
Manganese

(µg/L)

Total 
Manganese

(µg/L)

Sulfate
(mg/L)

Total 
Organic 
Carbon
(mg/L)

Dissolved 
Molybdenum 

(µg/L)

Dissolved 
Selenium 

(µg/L)

Summary of Primary Analytical Parameters
Table 3

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Needles, California
PG&E Topock

17-Jul-07 a EB <0.2 <1 <1 --- --- <0.5 <0.1 <500 <500 <5 <10 <0.5 <1 --- ---
22-Jan-08 a EB <0.2 <1 --- --- --- <0.5 <0.1 <500 <500 <500 <10 <0.5 <1 --- ---
05-Mar-08 a EB <0.2 1.7 --- ND ND <0.5 <0.1 <500 <500 <500 <10 0.63 <1 --- ---
11-Mar-08 a EB <0.2 <1 --- ND ND <0.5 <0.1 <500 <500 <500 <10 0.69 <1 --- ---
18-Mar-08 a EB <1 <1 --- ND ND <0.5 <0.1 <500 <500 --- <10 <0.5 <1 --- ---
25-Mar-08 a EB <42 3.31 --- 0.02 ND <0.5 <0.1 <500 <500 <500 <10 <0.5 <1 --- ---
03-Apr-08 a EB <0.2 <1 --- ND ND --- --- <500 <500 --- <10 <0.5 <1 --- ---
15-Apr-08 a EB <0.2 <1 --- ND ND --- --- <500 <500 --- --- <0.5 1.4 --- ---
28-Apr-08 a EB <0.2 <1 --- ND ND <0.5 <0.1 <500 <500 <500 <10 <0.5 <1 --- ---
13-May-08 a EB <0.2 <1 --- ND ND --- --- <500 <500 --- --- <0.5 <1 --- ---
28-May-08 a EB <0.2 <1 --- ND ND <0.5 <0.5 <500 <500 <500 <10 <0.5 <1 --- ---
10-Jun-08 a EB <0.2 <1 --- --- --- --- --- <500 <500 --- --- <0.5 <1 --- ---
19-Jun-08 EB --- --- --- --- --- --- --- --- --- --- --- --- <1 --- ---
24-Jun-08 a EB <0.2 <1 --- ND ND <0.5 <0.5 <500 <500 <500 <10 <0.5 <1 --- ---
01-Jul-08 EB --- --- --- --- --- --- --- --- --- --- --- --- <1 --- ---
22-Jul-08 a EB <0.2 <1 --- ND ND <0.5 <0.5 <500 <500 <500 <10 <0.5 <1 --- ---
19-Aug-08 a EB <0.2 --- --- --- --- --- --- --- --- --- --- --- --- --- ---
20-Aug-08 a EB --- <1 --- ND ND 1.13 <0.5 <500 <500 <500 <10 <0.5 <1 --- ---
16-Sep-08 EB <0.2 <1 --- ND ND <0.5 <0.5 <500 <500 <500 <10 <0.5 <1 --- ---
14-Oct-08 EB <0.2 <1 --- ND ND <0.5 <0.5 <500 <500 <500 <10 <0.5 <1 --- ---
11-Nov-08 EB <0.2 <1 --- ND ND <0.5 <0.5 <500 <500 <500 <10 <0.5 <1 --- ---
03-Feb-09 EB <0.2 <1 --- ND ND <0.1 <0.1 <100 <100 <1 <1 1.1 <0.5 --- ---

Equipment 
Balnks

14-May-09 EB <0.2 <1 --- ND ND 0.6 <0.1 <100 <100 <1 <5 2.2 2.8 <1 <1
03-Aug-09 EB 0.24 <1 --- --- --- <0.1 --- --- <100 <1 --- 1.6 <0.5 <1 <1
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Location
Name

Sample
Date Notes Sample

Type

Hexavalent 
Chromium

(µg/L)

Total Dissolved 
Chromium

(µg/L)

Total 
Chromium

(µg/L)

Fluorescein
(ppb dye) 

Rhodamine
(ppb dye)

Nitrate-N
(mg/L)

Nitrite-N
(mg/L)

Total Iron
(µg/L)

Dissolved 
Iron

(µg/L)

Dissolved 
Manganese

(µg/L)

Total 
Manganese

(µg/L)

Sulfate
(mg/L)

Total 
Organic 
Carbon
(mg/L)

Dissolved 
Molybdenum 

(µg/L)

Dissolved 
Selenium 

(µg/L)

Summary of Primary Analytical Parameters
Table 3

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Needles, California
PG&E Topock

Field Blanks 17-Jul-07 a FB <0.2 <1 <1 --- --- <0.5 <0.1 <500 <500 <5 <10 <0.5 <1 --- ---
22-Jan-08 a FB <0.2 <1 --- --- --- <0.5 <0.1 <500 <500 <500 <10 36.4 <1 --- ---
05-Mar-08 a FB <0.2 <1 --- ND ND <0.5 <0.1 <500 <500 <500 <10 0.63 <1 --- ---
11-Mar-08 a FB <0.2 1.15 --- ND ND <0.5 <0.1 <500 <500 <500 <10 <0.5 <1 --- ---
18-Mar-08 a FB <0.2 <1 --- ND ND <0.5 <0.1 <500 <500 --- <10 <0.5 <1 --- ---
25-Mar-08 a FB <0.2 <1 --- 0.02 ND <0.5 <0.1 <500 <500 <500 <10 <0.5 <1 --- ---
03-Apr-08 a FB <0.2 <1 --- 0.03 ND --- --- <500 <500 --- <10 <0.5 <1 --- ---
15-Apr-08 a FB <0.2 <1 --- ND ND --- --- <500 <500 --- --- <0.5 <1 --- ---
28-Apr-08 a FB <0.2 <1 --- ND ND <0.5 <0.1 <500 <500 <500 <10 <0.5 <1 --- ---
13-May-08 a FB <0.2 <1 --- ND ND --- --- <500 <500 --- --- <0.5 <1 --- ---
28-May-08 a FB <0.2 --- --- ND ND <0.5 <0.5 <500 <500 <500 <10 <0.5 <1 --- ---
10-Jun-08 a FB --- <1 --- --- --- --- --- <500 <500 --- --- <0.5 <1 --- ---
19-Jun-08 FB --- --- --- --- --- --- --- --- --- --- --- --- <1 --- ---
24-Jun-08 a FB <0.2 <1 1 ND ND <0.5 <0.5 <500 <500 <500 <10 <0.5 <1 --- ---
01-Jul-08 FB --- --- --- --- --- --- --- --- --- --- --- --- <1 --- ---
22-Jul-08 a FB <0.2 <1 --- 0.34 ND <0.5 <0.5 <500 <500 <500 <10 <0.5 <1 --- ---
19-Aug-08 a FB <.02 <1 --- 0.024 ND <0.5 <0.5 <500 <500 <500 <10 <0.5 1.03 --- ---
16-Sep-08 FB <0.2 <1 --- ND ND <0.5 <0.5 <500 <500 <500 <10 <0.5 <1 --- ---
14-Oct-08 FB <0.2 <1 --- ND ND <0.5 <0.5 <500 <500 <500 <10 <0.5 <1 --- ---
11-Nov-08 FB <0.2 <1 --- ND ND 0.517 <0.5 <500 <500 <500 <10 <0.5 <1 --- ---
04-Feb-09 FB <0.2 <1 --- 0.02 ND 3.300 <0.5 <100 <100 <1 <5 <5 <0.5 --- ---
12-May-09 FB <0.2 <1 --- ND ND <0.1 <0.1 <100 <100 <1 <5 2.0 <0.5 <1 <1y
03-Aug-09 FB 0.22 <1 --- --- --- <0.1 --- --- <100 <1 --- 1.7 0.68 <1 1

Notes:
Most recent data indicated in BOLD

a Samples were diluted in the laboratory
Dissolved Samples were field filtered with a 0.45 micron filter.

ft bgs Feet below ground surface
mg/L Milligrams per liter
µg/L Micrograms per liter

< Symbol indicates not detected at or above laboratory detection limit as noted
J Reported value is estimated
N Normal

ND Non-detect
EB Equipment blank
FB Field blank
FD Field duplicate

Nitrate-N Nitrate as Nitrogen
Nitrite-N Nitrite as Nitrogen

UB The reporting limit was elevated due to the analyte being detected above the reporting limit in the blank associated with the analysis of the sample.
UJ The analyte was not detected above reporting limit. However, the reporting limit is approximate and may be inaccurate or imprecise.
--- Not analyzed/Not available
*
** Sample IDs were transcribed in the field.  Data here are presented with the appropriate ID.  

Starting with the February 2009 results, Calscience Laboratories was used for analysis, not EMAX laboratories.
 1 Molybdenum and selenium results are Total, not Dissolved

PTR-1 Screen: 125-160 and 175-220 ft bgs. PTR-2 Screen: 118-158 and 173-218 ft bgs. 
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Location
Name:

Sample
Date: Notes

Sample
Type:

Dissolved 
Calcium

µg/L

Dissolved 
Magnesium

µg/L

Dissolved 
Arsenic

µg/L

Total 
Arsenic

µg/L

Dissolved 
Potassium

µg/L

Dissolved 
Sodium

µg/L

Alkalinity 
bicarbonate

mg/L

Alkalinity 
carbonate

mg/L

Chloride
mg/L

Orthophosphat
e

mg/L

Sulfide
mg/L

Fluoride
mg/L

PT-7S 18-Jul-07 a N 159,000 --- <5 9.65 14,500 999,000 125 <5 1,250 <0.5 <2 ---

23-Jan-08 a N 259,000 42,400 <25 --- 13,600 942,000 135 --- 1,060 <0.5 <2 ---

06-Mar-08 a N 147,000 30,000 <5 --- 12,300 931,000 153 --- 1,170 <0.5 <2 ---

13-Mar-08 a N 141,000 28,100 <25 --- 11,900 844,000 153 --- 1,110 <0.5 <2 ---

18-Mar-08 a N 179,000 30,100 --- --- 12,900 885,000 160 <5 1,230 <0.5 <2 ---

25-Mar-08 a N 160,000 30,600 <25 --- 12,900 903,000 153 --- 1,240 <0.5 <2 ---

02-Apr-08 a N 163,000 34,900 --- --- 13,400 982,000 135 <5 --- --- <2 ---

17-Apr-08 a N 172,000 35,400 --- --- 13,900 1,010,000 140 <5 --- --- <2 ---

29-Apr-08 a ** N 141,000 30,300 <5 --- 12,800 897,000 170 <5 --- <0.5 <2 ---

15-May-08 N 140,000 28,900 --- --- 12,300 873,000 175 <5 --- --- <2 ---

29-May-08 a N 166,000 34,000 <5 --- 13,600 1,010,000 145 --- 1,270 <0.5 <2 ---

11-Jun-08 a N 170,000 37,000 --- --- 13,600 1,110,000 128 <5 --- --- <2 ---

24-Jun-08 a N 139,000 27,100 <5 --- 12,100 872,000 158 --- 1,150 <0.5 <2 ---

23-Jul-08 a N 154,000 36,200 <5 --- 13,200 96,700 173 --- 1,310 <0.5 <2 ---

21-Aug-08 a N 221,000 42,800 5.61 --- 15,400 1,330,000 580 --- 1,310 <1 4.00 ---

18-Sep-08 N 149,000 31,400 <5 --- 12,900 983,000 130 --- 1,260 <0.5 <2 ---

15-Oct-08 N 151,000 33,100 12.1 --- 11,900 918,000 352 --- 1,420 <0.5 <2 ---

12-Nov-08 N 158,000 33,600 8.0 --- 13,100 1,020,000 211 --- 1,340 <0.5 <2 ---

05-Feb-09 N 153,000 40,400 5.3 --- 14,000 1,220,000 162 --- 1,500 <0.1 <0.05 ---

15-May-09 a N 161,000 32,700  /J 3.2 --- 12,300 975,000 144 --- 1,400 <0.20 <0.05 ---

04-Aug-09 N --- --- 2.1 --- --- --- 156 --- --- --- --- 1.4

PT-7M 19-Jul-07 a N 419,000 --- <5 7.01 23,900 1,350,000 97.5 <5 1,920 <0.5 <2 ---

24-Jan-08 a N 434,000 58,100 <10 --- 24,600 1,460,000 80.0 --- 2,180 <0.5 <2 ---

06-Mar-08 a N 236,000 32,200 10.1 --- 19,200 1,170,000 138 --- 1,520 <0.5 <2 ---

06-Mar-08 a FD 236,000 32,500 10.8 --- 19,200 1,170,000 145 <5 1,490 <0.5 <2 ---

13-Mar-08 a N 275,000 37,500 53 --- 18,600 1,150,000 360 --- 1,530 <0.5 <2 ---

18-Mar-08 a N 273,000 37,900 --- --- 17,300 1,140,000 650 <5 1,570 <5 8.00 ---

25-Mar-08 a N 333,000 42,400 <25 --- 18,000 1,170,000 920 --- 1,560 <2.5 <2 ---

02-Apr-08 a N 340,000 47,500 --- --- 17,200 1,210,000 1,010 <5 --- --- 8.00 ---

17-Apr-08 a N 457,000 59,500 --- --- 19,500 1,310,000 1,380 <5 --- --- <2 ---

29-Apr-08 a** N 503,000 62,400 16.3 --- 19,400 1,220,000 1,460 <5 --- <10 <2 ---

14-May-08 N 614,000 75,200 --- --- 20,300 1,230,000 1,930 <5 --- --- <2 ---

29-May-08 a N 697,000 71,200 28.6 --- 19,900 1,180,000 1,720 --- 1,090 <10 <2 ---

11-Jun-08 a N 769,000 87,900 --- --- 20,800 1,220,000 1,400 <5 --- --- <2 ---

25-Jun-08 a N 874,000 81,100 35.4 --- 20,800 1,110,000 1,800 --- 1,110 <2.5 <2 ---

23-Jul-08 a N 1,030,000 97,700 29.7 --- 20,200 984,000 1,980 --- 863 <2.5 <2 ---

21-Aug-08 a N 1,380,000 133,000 31.4 --- 22,900 1,290,000 2,780 --- 1,020 <2.5 8.00 ---

18-Sep-08 N 994,000 82,600 46.9 --- 20,600 1,100,000 2,160 --- 1,080 <1 <2 ---

15-Oct-08 N 849,000 80,200 46.7 --- 21,200 1,090,000 2,040 --- 1,280 <2.5 <2 ---

12-Nov-08 N 225,000 52,800 54.8 --- 16,800 1,020,000 1,010 --- 1,230 <1 <2 ---

15-May-09 a N 181,000 28,000 18.5 --- 14,000 1,050,000 1,170 --- 1,100 <0.20 0.25 ---

04-Aug-09 N --- --- 12.1 --- --- --- 1,460 --- --- --- --- 1.1

Table 4
Summary of Secondary Analytical Parameters

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test
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Location
Name:

Sample
Date: Notes

Sample
Type:

Dissolved 
Calcium

µg/L

Dissolved 
Magnesium

µg/L

Dissolved 
Arsenic

µg/L

Total 
Arsenic

µg/L

Dissolved 
Potassium

µg/L

Dissolved 
Sodium

µg/L

Alkalinity 
bicarbonate

mg/L

Alkalinity 
carbonate

mg/L

Chloride
mg/L

Orthophosphat
e

mg/L

Sulfide
mg/L

Fluoride
mg/L

Table 4
Summary of Secondary Analytical Parameters

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

PT-7D 18-Jul-07 a N 321,000 --- 8 8.12 38,600 3,630,000 52.5 <5 5,490 <0.5 <2 ---

24-Jan-08 a N 339,000 9,350 <10 --- 39,100 3,890,000 47.5 --- 5,540 <1 <2 ---

06-Mar-08 a N 153,000 4,530 18.8 --- 25,200 2,660,000 85.0 --- 3,480 <0.5 <2 ---

13-Mar-08 a N 141,000 <5000 <25 --- 23,400 2,460,000 150 --- 3,540 <0.5 <2 ---

18-Mar-08 a N 174,000 5,650 --- --- 24,100 2,620,000 280 <5 3,690 <1 10.4 ---

25-Mar-08 a N 217,000 6,970 97.4 --- 25,400 2,940,000 360 --- 3,980 <1 17.6 ---

02-Apr-08 a N 210,000 7,980 --- --- 25,500 3,030,000 340 <5 --- --- 6.80 ---

17-Apr-08 a N 178,000 5,700 --- --- 19,800 2,340,000 840 <5 --- --- 20.8 ---

29-Apr-08 a N 155,000 4,780 41.9 --- 18,100 2,130,000 805 <5 --- <10 4.40 ---

15-May-08 N 188,000 6,370 --- --- 19,300 2,110,000 920 <5 --- --- 5.60 ---

29-May-08 a N 215,000 6,640 27.7 --- 20,400 2,280,000 1,040 --- 2,670 <10 7.20 ---

11-Jun-08 a N 286,000 7,090 --- --- 19,300 2,170,000 1,330 <5 --- --- <2 ---

24-Jun-08 a N 257,000 6,700 17.5 --- 21,400 2,110,000 1,370 --- 2,030 <10 5.60 ---

23-Jul-08 a N 400,000 11,000 23.2 --- 19,800 1,940,000 1,640 --- 1,480 <5 <2 ---

21-Aug-08 a N 472,000 14,300 33.0 --- 21,200 2,270,000 2,080 --- 1,480 <2.5 40.0 ---

18-Sep-08 N 433,000 11,400 23.3 --- 21,600 198,000 1,960 --- 1,460 <1 <2 ---

15-Oct-08 N 320,000 11,000 31.6 --- 20,300 1,780,000 1,490 --- 1,650 <1 6.40 ---

12-Nov-08 N 236,000 10,700 46.6 --- 20,000 1,700,000 1,380 --- 1,560 <2.5 26.0 ---

15-May-09 a N 96,900 8,630 <0.5 --- 18,300 3,150,000 922 --- 4,400 <0.50 1.6 ---

04-Aug-09 N --- --- 24.1 --- --- --- 2,190 --- --- --- --- 2.1

PT-8S 16-Jul-07 a N 132,000 --- <5 5.13 12,500 955,000 125 <5 1,190 <0.5 <2 ---

23-Jan-08 a N 141,000 30,000 <25 --- 12,600 1,040,000 128 --- 1,220 <0.5 2.00 ---

05-Mar-08 a N 120,000 26,000 <5 --- 11,400 1,060,000 158 --- 1,100 <0.5 <2 ---

13-Mar-08 a N 114,000 23,900 <25 --- 11,100 934,000 215 --- 1,110 <0.5 <2 ---

18-Mar-08 a N 97,500 21,500 --- --- 10,600 894,000 225 <5 1,010 <0.5 <2 ---

25-Mar-08 a N 101,000 21,300 <25 --- 10,600 876,000 230 --- 1,070 <0.5 <2 ---

02-Apr-08 a N 110,000 25,200 --- --- 11,400 965,000 200 <5 --- --- <2 ---

16-Apr-08 a N 125,000 26,700 --- --- 11,700 1,010,000 205 <5 --- --- <2 ---

29-Apr-08 a N 160,000 35,500 10.4 --- 13,000 1,130,000 283 <5 --- <0.5 <2 ---

14-May-08 N 148,000 34,100 --- --- 12,300 1,140,000 323 <5 --- --- <2 ---

28-May-08 a N 155,000 33,300 25.6 --- 11,200 1,220,000 550 --- 1,760 <0.5 2.00 ---

28-May-08 a FD 155,000 33,500 26.1 --- 11,300 1,210,000 520 --- 1,770 <0.5 <2 ---

11-Jun-08 a N 402,000 72,100 --- --- 15,600 1,840,000 950 <5 --- --- <2 ---

25-Jun-08 a N 502,000 77,100 18.6 --- 17,400 1,940,000 1,370 --- 2,440 <1 <2 ---

23-Jul-08 a N 459,000 84,800 21.4 --- 16,200 1,910,000 1,150 --- 2,660 <5 <2 ---

20-Aug-08 a N 358,000 62,500 27.9 --- 14,500 1,780,000 1,000 --- 2,640 <1 40.0 ---

17-Sep-08 N 264,000 58,600 30.7 --- 14,500 1,750,000 830 --- 2,580 <1 <2 ---

15-Oct-08 N 251,000 57,500 27.2 --- 13,900 1,700,000 1,180 --- 2,550 <1 <2 ---

12-Nov-08 N 212,000 49,200 43.8 --- 14,200 1,740,000 914 --- 2,510 <1 2.00 ---

04-Feb-09 a N 178,000 48,700 17.8 --- 11,700 1,300,000 754 --- 2,400 <0.50 <0.050 ---

13-May-09 a N 321,000 67,000 13.6 --- 10,800 1,150,000 624 --- 1,800 <0.20 0.30 ---

04-Aug-09 N --- --- 8.68 --- --- --- 502 --- --- --- --- 2.8
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PT-8M 18-Jul-07 a N 353,000 --- <5 1.53 22,200 1,130,000 103 <5 1,510 <0.5 /J <2 ---

23-Jan-08 a N 403,000 41,800 <25 --- 24,100 1,230,000 100 --- 1,700 <0.5 4.00 ---

05-Mar-08 a N 422,000 42,200 <5 --- 24,000 1,350,000 108 --- 1,650 <0.5 <2 ---

13-Mar-08 a N 364,000 44,100 <25 --- 22,300 1,130,000 120 --- 1,400 <0.5 <2 ---

19-Mar-08 a N 362,000 43,000 --- --- 22,400 1,120,000 123 <5 1,400 <0.5 <2 ---

25-Mar-08 a N 376,000 41,500 <25 --- 22,200 1,110,000 130 --- 1,570 <0.5 4.00 ---

02-Apr-08 a N 367,000 45,400 --- --- 22,900 1,160,000 130 <5 --- --- <2 ---

16-Apr-08 a N 392,000 45,100 --- --- 23,200 1,190,000 125 <5 --- --- <2 ---

29-Apr-08 a N 356,000 43,900 <5 --- 22,000 1,070,000 145 <5 --- <1 <2 ---

14-May-08 N 350,000 42,900 --- --- 21,800 1,040,000 135 <5 --- --- <2 ---

28-May-08 a N 321,000 6,750 7.0 --- 34,000 3,200,000 50 --- 4,820 <1 <2 ---

11-Jun-08 a N 381,000 48,900 --- --- 21,400 1,160,000 110 <5 --- --- <2 ---

25-Jun-08 a N 362,000 42,600 <5 --- 21,200 1,040,000 113 --- 1,360 <0.5 <2 ---

25-Jun-08 a FD 366,000 42,600 <5 --- 20,900 1,050,000 108 --- 1,390 <1 <2 ---

23-Jul-08 a N 356,000 49,300 <5 --- 20,100 1,020,000 115 --- 1,300 <1 <2 ---

20-Aug-08 a N 364,000 43,900 <5 --- 20,000 1,050,000 155 --- 1,510 <0.5 80.0 ---

17-Sep-08 N 371,000 47,400 <5 --- 21,800 1,120,000 180 --- 1,650 <0.5 <2 ---

15-Oct-08 N 357,000 45,000 <5 --- 20,400 978,000 168 --- 1,480 <1 <2 ---

12-Nov-08 N 338,000 44,500 <5 --- 20,400 990,000 258 --- 1,400 <0.5 <2 ---

04-Feb-09 a N 366,000 51,700 6.3 --- 21,100 1,180,000 314 --- 2,000 <0.50 <0.050 ---

13-May-09 a N 599,000 71,000 2.1 --- 19,600 1,040,000 360 --- 1,700 <0.20 <0.050 ---

04-Aug-09 N --- --- 0.723 --- --- --- 382 --- --- --- --- 0.62

PT-8D 16-Jul-07 a N 281,000 --- 7.07 9.00 35,100 3,300,000 45.0 <5 5,360 <0.5 <2 ---

23-Jan-08 a N 325,000 11,800 <50 --- 35,200 3,420,000 50.0 --- 5,190 <1 <2 ---

05-Mar-08 a N 322,000 10,000 <25 --- 37,700 3,850,000 50.0 --- 5,240 <0.5 <2 ---

13-Mar-08 a N 284,000 9,560 <25 --- 32,900 3,340,000 55.0 --- 5,090 <2.5 <2 ---

18-Mar-08 a N 292,000 9,470 --- --- 33,900 3,480,000 48.0 <5 5,480 <2.5 <2 ---

25-Mar-08 a N 306,000 10,200 <25 --- 34,300 3,550,000 50.0 --- 5,010 <0.5 <2 ---

02-Apr-08 a N 298,000 10,700 --- --- 33,800 3,550,000 52.5 <5 --- --- <2 ---

16-Apr-08 a N 312,000 9,020 --- --- 36,000 3,840,000 50.0 <5 --- --- <2 ---

29-Apr-08 a N 292,000 9,830 7.73 --- 33,500 3,290,000 60.0 <5 --- <1 <2 ---

14-May-08 N 281,000 13,300 --- --- 32,000 2,820,000 87.5 <5 --- --- <2 ---

28-May-08 a N 267,000 9,020 6.81 --- 32,100 3,050,000 57.5 --- 4,530 <1 <2 ---

11-Jun-08 a N 288,000 11,100 --- --- 32,200 3,390,000 55.0 <5 --- --- <2 ---

25-Jun-08 a N 280,000 12,100 11.6 --- 30,600 2,960,000 143 --- 4,200 <0.5 <2 ---

23-Jul-08 a N 264,000 11,000 8.92 --- 30,700 3,080,000 60.0 --- 4,390 <1 <2 ---

20-Aug-08 a N 284,000 10,500 7.19 --- 31,400 3,220,000 46.3 --- 4,870 <1 40.0 ---

17-Sep-08 N 286,000 10,000 <25 --- 34,000 3,250,000 47.5 --- 4,730 <1 <2 ---

15-Oct-08 N 333,000 24,200 <25 --- 31,300 2,530,000 197 --- 4,140 <0.5 <2 ---

12-Nov-08 N 312,000 17,400 <25 --- 33,600 3,020,000 85.9 --- 4,250 <0.5 <2 ---

04-Feb-09 a N 332,000 14,400 <3.39 --- 32,900 2,780,000 56.0 --- 5,200 <1.0 0.50 ---

04-Feb-09 a FD 327,000 13,400 <0.5 --- 32,400 2,890,000 55.0 --- 5,400 1.4 0.50 ---

13-May-09 a N 656,000 17,700 <0.5 --- 34,100 3,090,000 50.0 --- 5,400 <0.50 0.10 ---

04-Aug-09 N --- --- <0.5 --- --- --- 60.0 --- --- --- --- 3.6
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PT-9S 17-Jul-07 a N 108,000 --- <5 5.36 11,800 820,000 155 <5 895 <0.5 <2 ---

22-Jan-08 a N 107,000 21,100 5.6 --- 9,140 848,000 205 --- 924 <0.5 <2 ---

05-Mar-08 a N 120,000 24,500 5.2 --- 9,990 962,000 168 --- 977 <0.5 <2 ---

12-Mar-08 a N 87,500 17,800 5.5 --- 8,270 836,000 190 --- 916 <0.5 <2 ---

19-Mar-08 a N 115,000 23,100 --- --- 9,930 884,000 163 <5 889 <0.5 <2 ---

26-Mar-08 a N 116,000 23,000 <25 --- 9,370 843,000 175 --- 977 <0.5 <2 ---

02-Apr-08 a N 118,000 25,100 --- --- 9,570 871,000 178 <5 --- --- <2 ---

16-Apr-08 a N 126,000 25,100 --- --- 9,980 891,000 170 <5 --- --- <2 ---

29-Apr-08 a N 113,000 24,900 5.3 --- 9,590 837,000 185 <5 --- <0.5 <2 ---

14-May-08 N 101,000 21,000 --- --- 8,940 821,000 168 <5 --- --- <2 ---

28-May-08 a N 111,000 22,000 <5 --- 9,420 825,000 158 --- 917 <0.5 <2 ---

11-Jun-08 a N 107,000 23,500 --- --- 9,150 867,000 160 <5 --- --- <2 ---

25-Jun-08 a N 102,000 20,000 <5 --- 8,910 820,000 163 --- 908 <0.5 <2 ---

24-Jul-08 a N 105,000 22,600 5.1 --- 9,070 855,000 165 --- 890 <0.5 <2 ---

20-Aug-08 a N 99,200 21,100 5.1 --- 9,050 844,000 160 --- 922 <0.5 320 ---

17-Sep-08 N 114,000 23,500 <5 --- 9,930 920,000 155 --- 989 <0.5 <2 ---

15-Oct-08 N 103,000 21,400 5.2 --- 9,180 849,000 188 --- 1,090 <0.5 <2 ---

12-Nov-08 N 127,000 27,100 13.2 --- 9,840 993,000 427 --- 1,290 <0.5 <2 ---

05-Feb-09 a N 141,000 33,500 14.7 --- 10,100 1,070,000 316 --- 1,400 <0.1 0.20 ---

14-May-09 a N 151,000 31,100  /J 9.8 --- 10,300 955,000 476 --- 1,200 <0.20 <0.050 ---

05-Aug-09 N --- --- 9.8 --- --- --- 490 --- --- --- --- 3.0

PT-9M 17-Jul-07 a N 485,000 --- <5 1.40 30,200 1,030,000 97.5 <5 1,400 <0.5 <2 ---

17-Jul-07 a FD 476,000 --- <5 1.42 29,800 1,020,000 100 <5 1,400 <0.5 <2 ---

22-Jan-08 a N 525,000 22,700 <5 --- 29,800 1,140,000 97.5 --- 1,640 <0.5 <2 ---

05-Mar-08 a N 553,000 25,100 <5 --- 32,100 1,220,000 100 --- 1,650 <0.5 <2 ---

12-Mar-08 a N 483,000 22,800 <5 --- 30,700 1,140,000 113 --- 1,520 <0.5 <2 ---

19-Mar-08 a N 517,000 26,400 --- --- 32,100 1,190,000 97.5 <5 1,510 <0.5 <2 ---

26-Mar-08 a N 526,000 26,200 <25 --- 31,900 1,160,000 100 --- 1,610 <0.5 <2 ---

26-Mar-08 a FD 543,000 26,400 <25 --- 33,200 1,190,000 103 --- 1,600 <0.5 <2 ---

02-Apr-08 a N 513,000 27,700 --- --- 31,800 1,150,000 105 <5 --- --- <2 ---

16-Apr-08 a N 556,000 28,000 --- --- 32,900 1,220,000 105 <5 --- --- <2 ---

29-Apr-08 a N 475,000 23,900 <5 --- 30,900 1,100,000 120 <5 --- <1 <2 ---

14-May-08 N 496,000 26,100 --- --- 33,500 1,130,000 120 <5 --- --- <2 ---

28-May-08 a N 479,000 22,800 <5 --- 29,800 1,070,000 108 --- 1,530 <0.5 <2 ---

11-Jun-08 a N 492,000 25,900 --- --- 31,200 1,150,000 97.5 <5 --- --- <2 ---

25-Jun-08 a N 452,000 21,800 <5 --- 29,900 1,090,000 103 --- 1,380 <1 <2 ---

24-Jul-08 a N 426,000 22,700 <5 --- 26,600 1,050,000 108 --- 1,240 <0.5 <2 ---

20-Aug-08 a N 488,000 23,500 <5 --- 28,900 1,100,000 97.5 --- 1,530 <0.5 40.0 ---

17-Sep-08 N 504,000 26,100 <25 --- 32,300 1,110,000 92.5 --- 1,660 <0.5 <2 ---

15-Oct-08 N 431,000 22,300 <5 --- 27,600 1,010,000 105 --- 1,450 <1 <2 ---

12-Nov-08 N 468,000 24,700 <25 --- 30,700 1,090,000 100 --- 1,420 <0.5 <2 ---

05-Feb-09 a N 507,000 32,300 11.3 --- 30,400 1,310,000 114 --- 2,000 <0.2 <0.05 ---

14-May-09 a N 571,000 23,200  /J 3.7 --- 30,800 1,080,000 86.0 --- 1,800 <0.20 <0.050 ---

05-Aug-09 N --- --- 0.934 --- --- --- 92.0 --- --- --- --- 0.92
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PT-9D 17-Jul-07 a N 368,000 --- 6.3 6.11 34,200 2,840,000 52.5 <5 4,350 <1 <2 ---

22-Jan-08 a N 399,000 8,380 <50 --- 35,500 3,230,000 50.0 --- 4,790 <1 <2 ---

22-Jan-08 a FD 404,000 9,160 <50 --- 35,400 3,260,000 55.0 --- 4,940 <1 <2 ---

05-Mar-08 a N 438,000 9,240 <25 --- 37,000 3,540,000 41.0 --- 4,890 <0.5 <2 ---

12-Mar-08 a N 407,000 10,100 <25 --- 35,000 3,210,000 52.5 --- 4,920 <2.5 <2 ---

19-Mar-08 a N 432,000 10,400 --- --- 36,800 3,320,000 42.0 <5 4,650 <1 <2 ---

26-Mar-08 a N 436,000 10,100 <25 --- 36,700 3,300,000 52.5 --- 4,810 <1 12.0 ---

02-Apr-08 a N 419,000 10,400 --- --- 36,000 3,320,000 50.0 <5 --- --- <2 ---

16-Apr-08 a N 445,000 10,300 --- --- 36,600 3,440,000 55.0 <5 --- --- <2 ---

29-Apr-08 a N 431,000 11,900 7.3 --- 35,500 2,940,000 57.5 <5 --- <5 <2 ---

14-May-08 N 408,000 12,400 --- --- 35,800 2,750,000 65.0 <5 --- --- <2 ---

28-May-08 a N 421,000 11,200 6.8 --- 35,100 2,800,000 55 --- 4,320 <1 <2 ---

11-Jun-08 a N 460,000 12,800 --- --- 37,300 3,270,000 47.5 <5 --- --- <2 ---

11-Jun-08 a FD 466,000 13,200 --- --- 37,100 3,340,000 47.5 <5 --- --- <2 ---

25-Jun-08 a N 439,000 12,500 7.4 --- 35,000 2,830,000 52.5 --- 4,050 <1 <2 ---

24-Jul-08 a N 452,000 15,200 6.5 --- 33,600 2,910,000 53.8 --- 4,090 <2.5 8.00 ---

20-Aug-08 a N 451,000 11,900 7.3 --- 36,700 3,250,000 47.5 --- 4,810 <2.5 40.0 ---

20-Aug-08 a FD 451,000 12,000 7.2 --- 36,200 3,280,000 47.5 --- 4,820 <2.5 160 ---

17-Sep-08 N 431,000 11,200 <25 --- 36,900 3,250,000 47.5 --- 4,880 <2.5 <2 ---

15-Oct-08 N 458,000 18,400 <25 --- 36,300 2,640,000 55.5 --- 3,990 <1 <2 ---

12-Nov-08 N 523,000 17,000 <25 --- 40,300 3,110,000 47.9 --- 4,680 <2.5 <2 ---

05-Feb-09 a N 441,000 13,700 11.8 --- 36,700 3,560,000 44.0 --- 5,700 <0.5 <0.05 ---

15-May-09 a N 455,000 7,880  /J <0.5 --- 24,800 3,160,000 52.0 --- 5,200 <0.50 <0.050 ---

05-Aug-09 N --- --- <0.5 --- --- --- 49.0 --- --- --- --- 3.4

MW-11 17-Jul-07 a N 125,000 --- <5 1.54 8,330 280,000 87.5 <5 470 <0.5 <2 ---
24-Jan-08 a N 122,000 16,100 <5 --- 8,160 280,000 103 --- 442 <0.5 <2 ---

04-Mar-08 a N 123,000 17,700 <5 --- 8,300 302,000 92.5 --- 434 <0.5 <2 ---

11-Mar-08 a N 116,000 16,100 <5 --- 7,990 278,000 110 --- 439 <0.5 <2 ---

11-Mar-08 a FD 120,000 16,700 <5 --- 8,160 296,000 105 --- 453 <0.5 <2 ---

19-Mar-08 a N 125,000 17,400 --- --- 8,800 302,000 103 <5 427 <0.5 <2 ---

27-Mar-08 a N 124,000 15,900 <5 --- 8,480 295,000 110 --- 467 <0.5 <2 ---

01-Apr-08 N 118,000 15,800 --- --- 8,340 283,000 103 <5 --- --- <2 ---

15-Apr-08 N 122,000 16,400 --- --- 8,260 299,000 108 <5 --- --- 4.00 ---

28-Apr-08 N 116,000 16,100 <5 --- 8,230 276,000 140 <5 --- <0.5 <2 ---

13-May-08 N 120,000 16,800 --- --- 8,290 289,000 113 <5 --- --- 2.40 ---

27-May-08 a N 117,000 16,100 <5 --- 8,220 272,000 100 --- 466 <0.5 <2 ---
10-Jun-08 N 119,000 17,600 --- --- 8,230 282,000 90.0 <5 --- --- <2 ---
24-Jun-08 a N 120,000 16,700 <5 --- 8,560 284,000 90.0 --- 477 <0.5 <2 ---

22-Jul-08 a N 114,000 17,900 <5 --- 8,120 275,000 92.5 --- 473 <0.5 <2 ---
21-Aug-08 a N 116,000 19,000 <5 --- 8,450 300,000 92.5 --- 465 <0.5 <2 ---
16-Sep-08 N 114,000 16,500 <5 --- 8,360 268,000 87.5 --- 474 <0.5 <2 ---

14-Oct-08 N 120,000 16,300 <5 --- 8,140 278,000 94.3 --- 459 <0.5 <2 ---

11-Nov-08 N 116,000 15,100 <5 --- 8,210 280,000 91.5 --- 551 <0.5 <2 ---

03-Feb-09 a N 113,000 16,600 2.6 --- 7,790 277,000 96.0 --- 510 <0.10 <0.050 ---

14-May-09 a N 116,000 17,500  /J 2.2 --- 7,690 296,000 90.0 --- 520 <0.10 <0.050 ---
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MW-24A 18-Jul-07 a N 42,000 --- 5.4 5.58 5,610 565,000 310 <5 410 <0.5 <2 ---

24-Jan-08 a N 46,300 8,660 5.1 --- 5,860 585,000 365 --- 452 <0.5 <2 ---

06-Mar-08 a N 367,000 46,000 8.0 --- 19,900 1,840,000 118 --- 2,450 <5 <2 ---

12-Mar-08 a N 387,000 39,900 <25 --- 22,700 1,680,000 198 --- 2,680 <10 <2 ---

19-Mar-08 a N 407,000 46,200 --- --- 21,200 1,710,000 423 <5 2,370 <2.5 <2 ---

26-Mar-08 a N 491,000 50,500 82.8 --- 18,900 1,690,000 970 --- 2,380 <5 4.80 ---

01-Apr-08 a N 423,000 47,700 --- --- 18,100 1,620,000 1,020 <5 --- --- <2 ---

17-Apr-08 a N 517,000 43,400 --- --- 23,100 2,030,000 1,110 <5 --- --- 10.4 ---

30-Apr-08 a N 432,000 37,200 72.2 --- 24,700 1,860,000 590 <5 --- <5 <2 ---

30-Apr-08 a FD 437,000 35,800 70.4 --- 23,700 1,860,000 570 <5 --- <5 <2 ---

15-May-08 N 494,000 59,900 --- --- 24,000 1,750,000 450 <5 --- --- <2 ---

15-May-08 FD 502,000 59,100 --- --- 24,800 1,780,000 480 <5 --- --- <2 ---

27-May-08 a N 493,000 42,200 9.8 --- 24,300 1,870,000 880 --- 2,790 <1 11.2 ---

12-Jun-08 a N 521,000 45,900 --- --- 25,300 1,960,000 970 <5 --- --- 4.00 ---

26-Jun-08 a N 398,000 29,700 23.7 --- 23,700 1,920,000 153 --- 2,780 <0.5 <2 ---

24-Jul-08 a N 384,000 27,800 24.5 --- 24,000 1,980,000 115 --- 2,730 <1 6.40 ---

24-Jul-08 a FD 397,000 28,300 25.7 --- 24,300 2,020,000 118 --- 2,670 <1 <2 ---

19-Aug-08 a N 376,000 34,500 21.0 --- 22,400 1,800,000 288 --- 2,690 <1 2.00 ---

16-Sep-08 N 355,000 29,100 8.1 --- 23,100 1,930,000 670 --- 2,720 <1 117 ---

16-Oct-08 N 353,000 30,400 25.9 --- 24,300 1,940,000 353 --- 2,870 <0.5 22.0 ---

13-Nov-08 N 348,000 26,500 <25.0 --- 26,500 1,980,000 340 --- 2,800 <0.5 102 ---

13-Nov-08 FD 349,000 27,400 <25 --- 26,000 2,010,000 310 --- 2,800 <2.5 94.4 ---

03-Feb-09 a N 322,000 28,500 10.9 --- 24,700 2,140,000 334 --- 3,400 <0.50 8.1 ---

14-May-09 a N 302,000 23,200  /J 12.0 --- 19,800 1,880,000 330 --- 2,600 <0.50 2.5 ---

03-Aug-09 N --- --- 7.45 --- --- --- 504 --- --- --- --- 2.3
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Sample
Date: Notes
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Table 4
Summary of Secondary Analytical Parameters

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

MW-24B 18-Jul-07 a N 329,000 --- 7.1 7.08 34,500 3,270,000 50.0 <5 4,820 <0.5 <2 ---

24-Jan-08 a N 341,000 8,050 <10 --- 36,400 3,470,000 50.0 --- 5,270 <1 2.00 ---

06-Mar-08 a N 338,000 7,970 8.8 --- 37,200 3,430,000 42.0 --- 5,160 <1 <2 ---

12-Mar-08 a N 332,000 7,610 <25 --- 34,800 3,290,000 52.5 --- 5,870 <1 <2 ---

19-Mar-08 a N 351,000 8,410 --- --- 37,100 3,650,000 44.0 <5 5,120 <0.5 <2 ---

26-Mar-08 a N 358,000 8,240 <25 --- 37,200 3,580,000 42.0 --- 5,150 <0.5 <2 ---

03-Apr-08 a N 345,000 8,130 --- --- 36,200 3,470,000 44.0 <5 --- --- 3.20 ---

17-Apr-08 a N 345,000 8,280 --- --- 36,700 3,530,000 50.0 <5 --- --- <2 ---

30-Apr-08 a N 304,000 7,020 6.8 --- 68,200 3,420,000 57.5 <5 --- <1 <2 ---

15-May-08 N 338,000 8,130 --- --- 37,100 3,350,000 55.0 <5 --- --- <2 ---

28-May-08 a N 360,000 38,900 <5 --- 20,800 1,050,000 118 --- 1,420 <1 <2 ---

12-Jun-08 a N 336,000 7,570 --- --- 34,800 3,340,000 45.0 <5 --- --- <2 ---

26-Jun-08 a N 326,000 6,960 8.3 --- 35,400 3,300,000 46.3 --- 4,950 <1 <2 ---

24-Jul-08 a N 323,400 7,730 7.4 --- 33,000 3,420,000 46.3 --- 4,860 <2.5 3.20 ---

19-Aug-08 a N 296,000 7,150 7.6 --- 31,900 3,210,000 46.3 --- 4,910 <1 2.00 ---

17-Sep-08 N 308,000 7,770 <25 --- 34,900 3,260,000 45.0 --- 4,950 <0.5 <2 ---

16-Oct-08 N 307,000 7,990 <25 --- 34,700 3,130,000 47.6 --- 4,870 <0.5 <2 ---

16-Oct-08 FD 310,000 7,880 <25 --- 34,700 3,190,000 47.8 --- 4,880 <0.5 <2 ---

13-Nov-08 N 302,000 7,600 <25 --- 35,000 3,380,000 46 --- 5,260 <0.5 <2 ---

04-Feb-09 a N 310,000 7,200  /J 3.6 --- 34,100 3,060,000 48.0 --- 4,000 1 <0.050 ---

14-May-09 a N 333,000 6,990  /J <0.5 --- 23,900 3,190,000 42.0 --- 5,100 <0.50 <0.050 ---

MW-38S 17-Jul-07 a N 84,200 --- <5 6.10 8,710 627,000 175 <5 680 <0.5 <2 ---

23-Jan-08 a N 63,900 12,200 <5 --- 7,400 546,000 175 --- 546 <0.5 <2 ---

04-Mar-08 a N 67,600 13,300 <5 --- 7,910 607,000 185 --- 534 <0.5 <2 ---

11-Mar-08 a N 66,100 13,300 <5 --- 7,920 586,000 175 --- 571 <0.5 <2 ---

20-Mar-08 a N 70,900 13,400 --- --- 8,190 593,000 200 200 --- <0.5 <2 ---

26-Mar-08 a N 71,000 13,500 <25 --- 8,160 583,000 183 --- 583 <0.5 <2 ---

01-Apr-08 a N 60,500 11,600 --- --- 7,010 57,500 290 <5 --- --- <2 ---

15-Apr-08 a N 67,100 13,000 --- --- 7,710 590,000 190 <5 --- --- <2 ---

28-Apr-08 a N 67,000 13,000 <5 --- 8,030 575,000 200 <5 --- <0.5 <2 ---

13-May-08 N 63,400 12,700 --- --- 7,780 571,000 185 <5 --- --- <2 ---

27-May-08 a N 62,600 12,200 <5 --- 7,420 540,000 193 --- 551 <0.5 <2 ---

10-Jun-08 a N 63,000 12,400 --- --- 7,670 620,000 180 <5 --- --- <2 ---

24-Jun-08 a N 65,700 12,200 <5 --- 7,690 570,000 185 --- 533 <0.5 <2 ---

22-Jul-08 a N 59,700 12,600 <5 --- 7,270 534,000 183 --- 523 <0.5 <2 ---

20-Aug-08 a N 56,400 11,200 <5 --- 7,160 540,000 175 --- 487 <0.5 160 ---

16-Sep-08 N 54,200 10,900 <5 --- 7,150 560,000 160 --- 496 <0.5 <2 ---

14-Oct-08 N 53,700 10,400 <5 --- 6,840 535,000 189 --- 467 <0.5 <2 ---

11-Nov-08 N 53,000 9,220 <5 --- 6,930 516,000 182 --- 471 <0.5 <2 ---

03-Feb-09 a N 58,400 9,600 5.9 --- 8,570 488,000 187 --- 530 <0.10 <0.050 ---

12-May-09 a N 66,700 7,510 5.8 --- 10,700 412,000 208 --- 390 <0.10 0.050 ---

03-Aug-09 N --- --- 5.55 --- --- --- 178 --- --- --- --- 5.8
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Table 4
Summary of Secondary Analytical Parameters

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

MW-38D 17-Jul-07 a N 352,000 --- 7.9 7.49 45,600 4,710,000 35.0 <5 7,240 <0.5 <2 ---

23-Jan-08 a N 353,000 <20000 <100 --- 43,100 4,560,000 40.0 --- 7,690 <2.5 <2 ---

04-Mar-08 a N 343,000 7,150 8.6 --- 44,500 5,070,000 31.0 --- 7,390 <0.5 <2 ---

11-Mar-08 a N 363,000 7,580 <25 --- 47,000 4,970,000 32.0 --- 7,710 <0.5 <2 ---

20-Mar-08 a N 361,000 7,720 --- --- 44,900 5,020,000 32.0 32.0 --- <2.5 <2 ---

20-Mar-08 a FD 359,000 7,720 --- --- 45,100 4,920,000 33.0 33.0 --- <2.5 <2 ---

26-Mar-08 a N 362,000 7,580 <25 --- 44,700 4,940,000 31.0 --- 7,830 <1 <2 ---

01-Apr-08 a N 353,000 7,040 --- --- 46,100 4,870,000 31.0 <5 --- --- <2 ---

01-Apr-08 a FD 335,000 6,680 --- --- 44,000 4,900,000 32.0 <5 --- --- <2 ---

15-Apr-08 a N 38,500 7,440 --- --- 45,200 5,010,000 31.0 <5 --- --- <2 ---

15-Apr-08 a FD 405,000 7,500 --- --- 46,300 5,330,000 32.0 <5 --- --- <2 ---

28-Apr-08 a N 346,000 7,700 <25 --- 43,700 4,740,000 32.0 <5 --- <0.5 <2 ---

13-May-08 N 360,000 7,020 --- --- 46,400 4,690,000 36.0 <5 --- --- 2.00 ---

27-May-08 a N 337,000 6,670 7.7 --- 44,500 4,600,000 32.0 --- 7,580 <0.5 <2 ---

10-Jun-08 a N 352,000 6,960 --- --- 44,900 4,860,000 32.5 <5 --- --- <2 ---

24-Jun-08 a N 377,000 6,610 9.0 --- 45,200 5,000,000 32.5 --- 7,420 <0.5 <2 ---

22-Jul-08 a N 369,000 7,300 8.5 --- 45,100 4,900,000 32.5 --- 7,490 <0.5 <2 ---

20-Aug-08 a N 364,000 6,950 8.9 --- 43,200 3,200,000 31.3 --- 7,230 <2.5 80.0 ---

16-Sep-08 N 367,000 7,240 8.6 --- 44,700 4,870,000 32.0 --- 7,390 <0.5 <2 ---

16-Sep-08 FD 339,000 7,750 <25 --- 44,400 4,910,000 33.0 --- 7,430 <0.5 <2 ---

14-Oct-08 N 361,000 8,180 <25 --- 45,100 5,080,000 33.3 --- 7,360 <0.5 <2 ---

11-Nov-08 N 365,000 6,670 8.1 --- 42,400 487,000 32.4 --- 7,210 <0.5 <2 ---

03-Feb-09 a N 388,000 8,450 <0.5 --- 48,300 5,320,000 33.0 --- 8,500 <0.50 <0.050 ---

12-May-09 a N 355,000 3,380 <0.5 --- 41,800 3,620,000 31.0 --- 7,000 <1.0 <0.050 ---

12-May-09 a FD 348,000 3,600 <0.5 --- 41,400 3,710,000 32.0 --- 7,000 <1.0 <0.050 ---

03-Aug-09 a N --- --- 7.77 --- --- --- 28.0 --- --- --- --- 3.9
03-Aug-09 a FD --- --- 7.42 --- --- --- 30.0 --- --- --- --- 3.9
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Table 4
Summary of Secondary Analytical Parameters

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

PTR-1 19-Jul-07 a N 254,000 --- <5 1.94 21,500 1,500,000 97.5 <5 1,940 <0.5 <2 ---

25-Jan-08 a N 206,000 37,500 <5 --- 16,400 1,190,000 123 --- 1,610 <0.5 <2 ---

06-Mar-08 a N 171,000 36,500 <25 --- 12,800 882,000 208 --- 1,360 <500 <2 ---

11-Mar-08 a N 166,000 36,100 <25 --- 13,000 872,000 158 --- 1,190 <5 <2 ---

20-Mar-08 a N 155,000 32,800 --- --- 11,500 758,000 203 203 --- <50 <2 ---

27-Mar-08 a N 112,000 21,600 <25 --- 6,680 461,000 185 --- 608 <20 3.20 ---

01-Apr-08 a N 254,000 47,500 --- --- 15,600 1,050,000 600 <5 --- --- <2 ---

16-Apr-08 a N 175,000 40,900 --- --- 12,500 833,000 138 <5 --- --- <2 ---

29-Apr-08 a N 170,000 35,100 13.4 --- 11,300 767,000 298 <5 --- <5 4.80 ---

15-May-08 N 188,000 37,800 --- --- 11,800 818,000 300 <5 --- --- 3.60 ---

29-May-08 a N 157,000 35,700 <5 --- 13,800 856,000 183 --- 1,190 <0.5 4.00 ---

12-Jun-08 a N 171,000 38,900 --- --- 14,200 965,000 148 <5 --- --- <2 ---

26-Jun-08 a N 173,000 36,100 7.5 --- 13,600 942,000 150 --- 1,290 <0.5 <2 ---

24-Jul-08 a N 163,000 37,700 <5 --- 12,300 916,000 160 --- 1,180 <0.5 16.0 ---

19-Aug-08 a N 170,000 37,500 6.0 --- 14,200 979,000 140 --- 1,330 <0.5 320 ---

18-Sep-08 N 182,000 40,200 8.5 --- 15,000 1,040,000 115 --- 1,450 <0.5 <2 ---

16-Oct-08 N 176,000 40,600 <5 --- 16,300 992,000 106 --- 1,440 <0.5 2.00 ---

13-Nov-08 N 209,000 32,300 <5.00 --- 11,900 686,000 330 --- 967 <0.5 <2 ---

04-Feb-09 a N 323,000 53,800  /J 2.9 --- 12,500 925,000 592 --- 1,300 2 0.30 ---

14-May-09 a N 227,000 56,600  /J 1.4 --- 11,700 936,000 764 --- 1,000 <0.20 <0.050 ---

PTR-2 18-Jul-07 a N 335,000 --- <5 1.99 23,200 1,610,000 92.5 <5 2,200 <0.5 <2 ---

25-Jan-08 a N 427,000 34,400 <10 --- 25,000 1,450,000 103 --- 2,060 <0.5 2.00 ---

06-Mar-08 a N 407,000 29,200 <25 --- 26,800 1,780,000 92.5 --- 2,460 <1 <2 ---

11-Mar-08 a N 393,000 27,200 <5 --- 26,300 1,770,000 92.5 --- 2,470 <0.5 <2 ---

20-Mar-08 a N 151,000 18,000 --- --- 17,300 1,220,000 148 148 --- <250 <2 ---

27-Mar-08 a N 88,500 13,000 <25 --- 11,100 830,000 120 --- 1,090 <500 <2 ---

01-Apr-08 a N 404,000 28,900 --- --- 28,500 2,120,000 145 <5 --- --- <2 ---

15-Apr-08 a N 241,000 23,900 --- --- 13,900 919,000 143 <5 --- --- <2 ---

29-Apr-08 a N 410,000 25,300 5.6 --- 26,200 1,920,000 120 <5 --- <1 <2 ---

15-May-08 N 396,000 26,900 --- --- 28,800 1,970,000 105 <5 --- --- <2 ---

28-May-08 a N 302,000 19,700 7.7 --- 22,800 1,730,000 82.5 --- 2,620 <1 <2 ---

10-Jun-08 a N 397,000 25,200 --- --- 26,200 203,000 95.0 <5 --- --- <2 ---

26-Jun-08 a N 397,000 24,000 <5 --- 26,700 1,910,000 82.5 --- 2,650 <1 <2 ---

24-Jul-08 a N 396,000 26,400 <5 --- 25,900 1,960,000 95.0 --- 2,660 <2.5 4.00 ---

19-Aug-08 a N 254,000 26,100 <25 --- 17,800 1,050,000 125 --- 1,580 <0.5 80.0 ---

18-Sep-08 N 281,000 23,400 7.8 --- 21,000 1,520,000 75.0 --- 1,380 <0.5 <2 ---

16-Oct-08 N 354,000 26,600 <25 --- 26,100 1,740,000 86.9 --- 2,630 <0.5 <2 ---

13-Nov-08 N 364,000 22,700 <25 --- 28,300 2,060,000 92.5 --- 2,770 <1 <2 ---

05-Feb-09 a N 330,000 24,800 2.5 --- 27,800 2,370,000 94.0 --- 3,700 <0.2 <0.05 ---

13-May-09 a N 684,000 37,000 <0.5 --- 26,100 1,940,000 60.0 --- 4,300 <0.50 <0.050 ---
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Table 4
Summary of Secondary Analytical Parameters

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

Notes:
Most recent data indicated in BOLD

a Samples were diluted in the laboratory
ft bgs Feet below ground surface
mg/L Milligrams per liter
µg/L Micrograms per liter

< Symbol indicates not detected at or above laboratory detection limit as noted.
EB Equipment blank
FB Field blank
FD Field duplicate
J Reported value is estimated.
N Normal

NA Not applicable
Dissolved Samples were field filtered with a 0.45 micron filter.

--- Not analyzed/not sampled
* PTR-1 Screen: 125-160 and 175-220 ft bgs. PTR-2 Screen: 118-158 and 173-218 ft bgs. 

Starting with the February 2009 results, Calscience Laboratories was used for analysis, not EMAX laboratories
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Location Sample ID Sampler Sample
Date

Sample
Time Laboratory Test Method Analyte Analysis

Date
Analyst Name/

Analyst ID #
PT-07S PT-7S-0908 Gary Clift 8/4/2009 12:30 Calscience 4500FC Fluoride 8/7/2009 688

Calscience E200.8 Antimony 8/7/2009 43
Calscience E200.8 Arsenic 8/7/2009 43
Calscience E200.8 Barium 8/7/2009 43
Calscience E200.8 Cadmium 8/7/2009 43
Calscience E200.8 Cobalt 8/7/2009 43
Calscience E200.8 Iron-Dissolved 8/7/2009 43
Calscience E200.8 Lead 8/7/2009 43
Calscience E200.8 Manganese 8/7/2009 43
Calscience E200.8 Molybdenum 8/7/2009 43
Calscience E200.8 Selenium 8/7/2009 43
Calscience E200.8 Silver 8/7/2009 43
Calscience E200.8 Thallium 8/7/2009 43
Calscience E200.8 Vanadium 8/7/2009 43
Truesdail E218.6 Chromium, hexavalent 8/5/2009 Michael Nonezyan

Calscience E300 Nitrate-n 8/6/2009 92
Calscience E300 Sulfate 8/6/2009 92

IM-3 Chromium, hexavalent-Field 8/4/2009
Ozark OHM In-house Method Fluorescein-clc 8/11/2009 Lisa Goyette
Ozark OHM In-house Method Rhodamine-clc 8/11/2009 Lisa Goyette

Calscience SM2320B Alkalinity bicarbonate 8/11/2009 690
Calscience SM5310C Total Organic Carbon 8/7/2009 92

Truesdail SW6020 Chromium 8/13/2009 Daniel Kang/
Romeul Chaves

PT-07M PT-7M-0908 Gary Clift 8/4/2009 15:00 Calscience 4500FC Fluoride 8/7/2009 688
Calscience E200.8 Antimony 8/7/2009 43
Calscience E200.8 Arsenic 8/7/2009 43
Calscience E200.8 Barium 8/7/2009 43
Calscience E200.8 Cadmium 8/7/2009 43
Calscience E200.8 Cobalt 8/7/2009 43
Calscience E200.8 Iron-Dissolved 8/7/2009 43
Calscience E200.8 Lead 8/7/2009 43
Calscience E200.8 Manganese 8/7/2009 43
Calscience E200.8 Molybdenum 8/7/2009 43
Calscience E200.8 Selenium 8/7/2009 43
Calscience E200.8 Silver 8/7/2009 43
Calscience E200.8 Thallium 8/7/2009 43
Calscience E200.8 Vanadium 8/7/2009 43
Truesdail E218.6 Chromium, hexavalent 8/5/2009 Michael Nonezyan

Calscience E300 Nitrate-n 8/6/2009 92
Calscience E300 Sulfate 8/6/2009 92

IM-3 Chromium, hexavalent-Field 8/4/2009
Ozark OHM In-house Method Fluorescein-clc 8/11/2009 Lisa Goyette
Ozark OHM In-house Method Rhodamine-clc 8/11/2009 Lisa Goyette

Calscience SM2320B Alkalinity bicarbonate 8/11/2009 690
Calscience SM5310C Total Organic Carbon 8/7/2009 92

Truesdail SW6020 Chromium 8/10/2009 Daniel Kang/
Romeul Chaves

Table 5
Summary of Monitoring Information

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Uplands Reductive Zone In-Situ Pilot Test
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Location Sample ID Sampler Sample
Date

Sample
Time Laboratory Test Method Analyte Analysis

Date
Analyst Name/

Analyst ID #

Table 5
Summary of Monitoring Information

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Uplands Reductive Zone In-Situ Pilot Test

PT-07D PT-7D-0908 Gary Clift 8/4/2009 13:40 Calscience 4500FC Fluoride 8/7/2009 688
Calscience E200.8 Antimony 8/7/2009 43
Calscience E200.8 Arsenic 8/7/2009 43
Calscience E200.8 Barium 8/7/2009 43
Calscience E200.8 Cadmium 8/7/2009 43
Calscience E200.8 Cobalt 8/7/2009 43
Calscience E200.8 Iron-Dissolved 8/7/2009 43
Calscience E200.8 Lead 8/7/2009 43
Calscience E200.8 Manganese 8/7/2009 43
Calscience E200.8 Molybdenum 8/7/2009 43
Calscience E200.8 Selenium 8/7/2009 43
Calscience E200.8 Silver 8/7/2009 43
Calscience E200.8 Thallium 8/7/2009 43
Calscience E200.8 Vanadium 8/7/2009 43
Truesdail E218.6 Chromium, hexavalent 8/5/2009 Michael Nonezyan

Calscience E300 Nitrate-n 8/6/2009 92
Calscience E300 Sulfate 8/6/2009 92

IM-3 Chromium, hexavalent-Field 8/4/2009
Ozark OHM In-house Method Fluorescein-clc 8/11/2009 Lisa Goyette
Ozark OHM In-house Method Rhodamine-clc 8/11/2009 Lisa Goyette

Calscience SM2320B Alkalinity bicarbonate 8/11/2009 690
Calscience SM5310C Total Organic Carbon 8/7/2009 92

Truesdail SW6020 Chromium 8/10/2009 Daniel Kang/
Romeul Chaves

PT-08S PT-8S-0908 Gary Clift 8/4/2009 10:35 Calscience 4500FC Fluoride 8/7/2009 688
Calscience E200.8 Antimony 8/7/2009 43
Calscience E200.8 Arsenic 8/7/2009 43
Calscience E200.8 Barium 8/7/2009 43
Calscience E200.8 Cadmium 8/7/2009 43
Calscience E200.8 Cobalt 8/7/2009 43
Calscience E200.8 Iron-Dissolved 8/7/2009 43
Calscience E200.8 Lead 8/7/2009 43
Calscience E200.8 Manganese 8/7/2009 43
Calscience E200.8 Molybdenum 8/7/2009 43
Calscience E200.8 Selenium 8/7/2009 43
Calscience E200.8 Silver 8/7/2009 43
Calscience E200.8 Thallium 8/7/2009 43
Calscience E200.8 Vanadium 8/7/2009 43
Truesdail E218.6 Chromium, hexavalent 8/5/2009 Michael Nonezyan

Calscience E300 Nitrate-n 8/6/2009 92
Calscience E300 Sulfate 8/6/2009 92

IM-3 Chromium, hexavalent-Field 8/4/2009
Ozark OHM In-house Method Fluorescein-clc 8/11/2009 Lisa Goyette
Ozark OHM In-house Method Rhodamine-clc 8/11/2009 Lisa Goyette

Calscience SM2320B Alkalinity bicarbonate 8/11/2009 690
Calscience SM5310C Total Organic Carbon 8/7/2009 92

Truesdail SW6020 Chromium 8/10/2009 Daniel Kang/
Romeul Chaves
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Location Sample ID Sampler Sample
Date

Sample
Time Laboratory Test Method Analyte Analysis

Date
Analyst Name/

Analyst ID #

Table 5
Summary of Monitoring Information

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Uplands Reductive Zone In-Situ Pilot Test

PT-08M PT-8M-0908 Gary Clift 8/4/2009 8:55 Calscience 4500FC Fluoride 8/7/2009 688
Calscience E200.8 Antimony 8/7/2009 43
Calscience E200.8 Arsenic 8/7/2009 43
Calscience E200.8 Barium 8/7/2009 43
Calscience E200.8 Cadmium 8/7/2009 43
Calscience E200.8 Cobalt 8/7/2009 43
Calscience E200.8 Iron-Dissolved 8/7/2009 43
Calscience E200.8 Lead 8/7/2009 43
Calscience E200.8 Manganese 8/7/2009 43
Calscience E200.8 Molybdenum 8/7/2009 43
Calscience E200.8 Selenium 8/7/2009 43
Calscience E200.8 Silver 8/7/2009 43
Calscience E200.8 Thallium 8/7/2009 43
Calscience E200.8 Vanadium 8/7/2009 43
Truesdail E218.6 Chromium, hexavalent 8/5/2009 Michael Nonezyan

Calscience E300 Nitrate-n 8/6/2009 92
Calscience E300 Sulfate 8/6/2009 92

IM-3 Chromium, hexavalent-Field 8/4/2009
Ozark OHM In-house Method Fluorescein-clc 8/11/2009 Lisa Goyette
Ozark OHM In-house Method Rhodamine-clc 8/11/2009 Lisa Goyette

Calscience SM2320B Alkalinity bicarbonate 8/11/2009 690
Calscience SM5310C Total Organic Carbon 8/7/2009 92

Truesdail SW6020 Chromium 8/13/2009 Daniel Kang/
Romeul Chaves

PT-08D PT-8D-0908 Gary Clift 8/4/2009 10:03 Calscience 4500FC Fluoride 8/7/2009 688
Calscience E200.8 Antimony 8/7/2009 43
Calscience E200.8 Arsenic 8/7/2009 43
Calscience E200.8 Barium 8/7/2009 43
Calscience E200.8 Cadmium 8/7/2009 43
Calscience E200.8 Cobalt 8/7/2009 43
Calscience E200.8 Iron-Dissolved 8/7/2009 43
Calscience E200.8 Lead 8/7/2009 43
Calscience E200.8 Manganese 8/7/2009 43
Calscience E200.8 Molybdenum 8/7/2009 43
Calscience E200.8 Selenium 8/7/2009 43
Calscience E200.8 Silver 8/7/2009 43
Calscience E200.8 Thallium 8/7/2009 43
Calscience E200.8 Vanadium 8/7/2009 43
Truesdail E218.6 Chromium, hexavalent 8/5/2009 Michael Nonezyan

Calscience E300 Nitrate-n 8/6/2009 92
Calscience E300 Sulfate 8/6/2009 92

IM-3 Chromium, hexavalent-Field 8/4/2009
Ozark OHM In-house Method Fluorescein-clc 8/11/2009 Lisa Goyette
Ozark OHM In-house Method Rhodamine-clc 8/11/2009 Lisa Goyette

Calscience SM2320B Alkalinity bicarbonate 8/11/2009 690
Calscience SM5310C Total Organic Carbon 8/7/2009 92

Truesdail SW6020 Chromium 8/13/2009 Daniel Kang/
Romeul Chaves
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Location Sample ID Sampler Sample
Date

Sample
Time Laboratory Test Method Analyte Analysis

Date
Analyst Name/

Analyst ID #

Table 5
Summary of Monitoring Information

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Uplands Reductive Zone In-Situ Pilot Test

PT-09S PT-9S-0908 Gary Clift 8/5/2009 10:30 Calscience 4500FC Fluoride 8/7/2009 688
Calscience E200.8 Antimony 8/11/2009 469
Calscience E200.8 Arsenic 8/11/2009 469
Calscience E200.8 Barium 8/11/2009 469
Calscience E200.8 Cadmium 8/11/2009 469
Calscience E200.8 Cobalt 8/11/2009 469
Calscience E200.8 Iron-Dissolved 8/11/2009 469
Calscience E200.8 Lead 8/11/2009 469
Calscience E200.8 Manganese 8/11/2009 469
Calscience E200.8 Molybdenum 8/11/2009 469
Calscience E200.8 Selenium 8/11/2009 469
Calscience E200.8 Silver 8/11/2009 469
Calscience E200.8 Thallium 8/11/2009 469
Calscience E200.8 Vanadium 8/11/2009 469
Truesdail E218.6 Chromium, hexavalent 8/6/2009 Michael Nonezyan

Calscience E300 Nitrate-n 8/6/2009 92
Calscience E300 Sulfate 8/7/2009 92

IM-3 Chromium, hexavalent-Field 8/5/2009
Ozark OHM In-house Method Fluorescein-clc 8/11/2009 Lisa Goyette
Ozark OHM In-house Method Rhodamine-clc 8/11/2009 Lisa Goyette

Calscience SM2320B Alkalinity bicarbonate 8/12/2009 688
Calscience SM5310C Total Organic Carbon 8/11/2009 92
Truesdail SW6020 Chromium 8/13/2009 Linda Saetern

PT-09M PT-9M-0908 Gary Clift 8/5/2009 8:30 Calscience 4500FC Fluoride 8/7/2009 688
Calscience E200.8 Antimony 8/11/2009 469
Calscience E200.8 Arsenic 8/11/2009 469
Calscience E200.8 Barium 8/11/2009 469
Calscience E200.8 Cadmium 8/11/2009 469
Calscience E200.8 Cobalt 8/11/2009 469
Calscience E200.8 Iron-Dissolved 8/11/2009 469
Calscience E200.8 Lead 8/11/2009 469
Calscience E200.8 Manganese 8/11/2009 469
Calscience E200.8 Molybdenum 8/11/2009 469
Calscience E200.8 Selenium 8/11/2009 469
Calscience E200.8 Silver 8/11/2009 469
Calscience E200.8 Thallium 8/11/2009 469
Calscience E200.8 Vanadium 8/11/2009 469
Truesdail E218.6 Chromium, hexavalent 8/6/2009 Michael Nonezyan

Calscience E300 Nitrate-n 8/7/2009 92
Calscience E300 Sulfate 8/7/2009 92

IM-3 Chromium, hexavalent-Field 8/5/2009
Ozark OHM In-house Method Fluorescein-clc 8/11/2009 Lisa Goyette
Ozark OHM In-house Method Rhodamine-clc 8/11/2009 Lisa Goyette

Calscience SM2320B Alkalinity bicarbonate 8/12/2009 688
Calscience SM5310C Total Organic Carbon 8/11/2009 92
Truesdail SW6020 Chromium 8/13/2009 Linda Saetern
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Location Sample ID Sampler Sample
Date

Sample
Time Laboratory Test Method Analyte Analysis

Date
Analyst Name/

Analyst ID #

Table 5
Summary of Monitoring Information

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Uplands Reductive Zone In-Situ Pilot Test

PT-09D PT-9D-0908 Gary Clift 8/5/2009 9:35 Calscience 4500FC Fluoride 8/7/2009 688
Calscience E200.8 Antimony 8/11/2009 469
Calscience E200.8 Arsenic 8/11/2009 469
Calscience E200.8 Barium 8/11/2009 469
Calscience E200.8 Cadmium 8/11/2009 469
Calscience E200.8 Cobalt 8/11/2009 469
Calscience E200.8 Iron-Dissolved 8/11/2009 469
Calscience E200.8 Lead 8/11/2009 469
Calscience E200.8 Manganese 8/11/2009 469
Calscience E200.8 Molybdenum 8/11/2009 469
Calscience E200.8 Selenium 8/11/2009 469
Calscience E200.8 Silver 8/11/2009 469
Calscience E200.8 Thallium 8/11/2009 469
Calscience E200.8 Vanadium 8/11/2009 469
Truesdail E218.6 Chromium, hexavalent 8/6/2009 Michael Nonezyan

Calscience E300 Nitrate-n 8/6/2009 92
Calscience E300 Sulfate 8/7/2009 92

IM-3 Chromium, hexavalent-Field 8/5/2009
Ozark OHM In-house Method Fluorescein-clc 8/11/2009 Lisa Goyette
Ozark OHM In-house Method Rhodamine-clc 8/11/2009 Lisa Goyette

Calscience SM2320B Alkalinity bicarbonate 8/12/2009 688
Calscience SM5310C Total Organic Carbon 8/11/2009 92
Truesdail SW6020 Chromium 8/16/2009 Linda Saetern

MW-24A MW-24A-0908 Gary Clift 8/3/2009 14:20 Calscience 4500FC Fluoride 8/7/2009 688
Calscience E200.8 Antimony 8/5/2009 43
Calscience E200.8 Arsenic 8/5/2009 43
Calscience E200.8 Barium 8/5/2009 43
Calscience E200.8 Cadmium 8/5/2009 43
Calscience E200.8 Cobalt 8/5/2009 43
Calscience E200.8 Iron-Dissolved 8/5/2009 43
Calscience E200.8 Lead 8/5/2009 43
Calscience E200.8 Manganese 8/5/2009 43
Calscience E200.8 Molybdenum 8/5/2009 43
Calscience E200.8 Selenium 8/5/2009 43
Calscience E200.8 Silver 8/5/2009 43
Calscience E200.8 Thallium 8/5/2009 43
Calscience E200.8 Vanadium 8/5/2009 43
Truesdail E218.6 Chromium, hexavalent 8/4/2009 Michael Nonezyan

Calscience E300 Nitrate-n 8/4/2009 92
Calscience E300 Sulfate 8/5/2009 92

IM-3 Chromium, hexavalent-Field 8/3/2009
Ozark OHM In-house Method Fluorescein-clc 8/11/2009 Lisa Goyette
Ozark OHM In-house Method Rhodamine-clc 8/11/2009 Lisa Goyette

Calscience SM2320B Alkalinity bicarbonate 8/8/2009 688
Calscience SM5310C Total Organic Carbon 8/5/2009 92

Truesdail SW6020 Chromium 8/11/2009 Daniel Kang/
Linda Saetern
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Location Sample ID Sampler Sample
Date

Sample
Time Laboratory Test Method Analyte Analysis

Date
Analyst Name/

Analyst ID #

Table 5
Summary of Monitoring Information

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Uplands Reductive Zone In-Situ Pilot Test

MW-38S MW-38S-0908 Gary Clift 8/3/2009 12:50 Calscience 4500FC Fluoride 8/7/2009 688
Calscience E200.8 Antimony 8/5/2009 43
Calscience E200.8 Arsenic 8/5/2009 43
Calscience E200.8 Barium 8/5/2009 43
Calscience E200.8 Cadmium 8/5/2009 43
Calscience E200.8 Cobalt 8/5/2009 43
Calscience E200.8 Iron-Dissolved 8/5/2009 43
Calscience E200.8 Lead 8/5/2009 43
Calscience E200.8 Manganese 8/5/2009 43
Calscience E200.8 Molybdenum 8/5/2009 43
Calscience E200.8 Selenium 8/5/2009 43
Calscience E200.8 Silver 8/5/2009 43
Calscience E200.8 Thallium 8/5/2009 43
Calscience E200.8 Vanadium 8/5/2009 43
Truesdail E218.6 Chromium, hexavalent 8/4/2009 Michael Nonezyan

Calscience E300 Nitrate-n 8/5/2009 92
Calscience E300 Sulfate 8/5/2009 92

IM-3 Chromium, hexavalent-Field 8/3/2009
Ozark OHM In-house Method Fluorescein-clc 8/11/2009 Lisa Goyette
Ozark OHM In-house Method Rhodamine-clc 8/11/2009 Lisa Goyette

Calscience SM2320B Alkalinity bicarbonate 8/8/2009 688
Calscience SM5310C Total Organic Carbon 8/5/2009 92

Truesdail SW6020 Chromium 8/11/2009 Daniel Kang/
Linda Saetern

MW-38D MW-38D-0908 Gary Clift 8/3/2009 11:45 Calscience 4500FC Fluoride 8/7/2009 688
Calscience E200.8 Antimony 8/5/2009 43
Calscience E200.8 Arsenic 8/5/2009 43
Calscience E200.8 Barium 8/5/2009 43
Calscience E200.8 Cadmium 8/5/2009 43
Calscience E200.8 Cobalt 8/5/2009 43
Calscience E200.8 Iron-Dissolved 8/5/2009 43
Calscience E200.8 Lead 8/5/2009 43
Calscience E200.8 Manganese 8/5/2009 43
Calscience E200.8 Molybdenum 8/5/2009 43
Calscience E200.8 Selenium 8/5/2009 43
Calscience E200.8 Silver 8/5/2009 43
Calscience E200.8 Thallium 8/5/2009 43
Calscience E200.8 Vanadium 8/5/2009 43
Truesdail E218.6 Chromium, hexavalent 8/4/2009 Michael Nonezyan

Calscience E300 Nitrate-n 8/4/2009 92
Calscience E300 Sulfate 8/5/2009 92

IM-3 Chromium, hexavalent-Field 8/3/2009
Ozark OHM In-house Method Fluorescein-clc 8/11/2009 Lisa Goyette
Ozark OHM In-house Method Rhodamine-clc 8/11/2009 Lisa Goyette

Calscience SM2320B Alkalinity bicarbonate 8/8/2009 688
Calscience SM5310C Total Organic Carbon 8/5/2009 92

Truesdail SW6020 Chromium 8/11/2009 Daniel Kang/
Linda Saetern
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Location Sample ID Sampler Sample
Date

Sample
Time Laboratory Test Method Analyte Analysis

Date
Analyst Name/

Analyst ID #

Table 5
Summary of Monitoring Information

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Uplands Reductive Zone In-Situ Pilot Test

MW-38D MW-38D-0908D Gary Clift 8/3/2009 Calscience 4500FC Fluoride 8/7/2009 688
Calscience E200.8 Antimony 8/5/2009 43
Calscience E200.8 Arsenic 8/5/2009 43
Calscience E200.8 Barium 8/5/2009 43
Calscience E200.8 Cadmium 8/5/2009 43
Calscience E200.8 Cobalt 8/5/2009 43
Calscience E200.8 Iron-Dissolved 8/5/2009 43
Calscience E200.8 Lead 8/5/2009 43
Calscience E200.8 Manganese 8/5/2009 43
Calscience E200.8 Molybdenum 8/5/2009 43
Calscience E200.8 Selenium 8/5/2009 43
Calscience E200.8 Silver 8/5/2009 43
Calscience E200.8 Thallium 8/5/2009 43
Calscience E200.8 Vanadium 8/5/2009 43
Truesdail E218.6 Chromium, hexavalent 8/4/2009 Michael Nonezyan

Calscience E300 Nitrate-n 8/4/2009 92
Calscience E300 Sulfate 8/5/2009 92

IM-3 Chromium, hexavalent-Field 8/3/2009
Calscience SM2320B Alkalinity bicarbonate 8/8/2009 688
Calscience SM5310C Total Organic Carbon 8/5/2009 92

Truesdail SW6020 Chromium 8/17/2009 Daniel Kang/
Linda Saetern

EB-Upland Wells XX-2-0908 Gary Clift 8/3/2009 11:10 Calscience 4500FC Fluoride 8/7/2009 688
Calscience E200.8 Antimony 8/5/2009 43
Calscience E200.8 Arsenic 8/5/2009 43
Calscience E200.8 Barium 8/5/2009 43
Calscience E200.8 Cadmium 8/5/2009 43
Calscience E200.8 Cobalt 8/5/2009 43
Calscience E200.8 Iron-Dissolved 8/5/2009 43
Calscience E200.8 Lead 8/5/2009 43
Calscience E200.8 Manganese 8/5/2009 43
Calscience E200.8 Molybdenum 8/5/2009 43
Calscience E200.8 Selenium 8/5/2009 43
Calscience E200.8 Silver 8/5/2009 43
Calscience E200.8 Thallium 8/5/2009 43
Calscience E200.8 Vanadium 8/5/2009 43
Truesdail E218.6 Chromium, hexavalent 8/4/2009 Michael Nonezyan

Calscience E300 Nitrate-n 8/4/2009 92
Calscience E300 Sulfate 8/4/2009 92
Calscience SM2320B Alkalinity bicarbonate 8/8/2009 688
Calscience SM5310C Total Organic Carbon 8/5/2009 92

Truesdail SW6020 Chromium 8/11/2009 Daniel Kang/
Linda Saetern
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Location Sample ID Sampler Sample
Date

Sample
Time Laboratory Test Method Analyte Analysis

Date
Analyst Name/

Analyst ID #

Table 5
Summary of Monitoring Information

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Uplands Reductive Zone In-Situ Pilot Test

FB-Upland Wells XX-1-0908 Gary Clift 8/3/2009 11:00 Calscience 4500FC Fluoride 8/7/2009 688
Calscience E200.8 Antimony 8/5/2009 43
Calscience E200.8 Arsenic 8/5/2009 43
Calscience E200.8 Barium 8/5/2009 43
Calscience E200.8 Cadmium 8/5/2009 43
Calscience E200.8 Cobalt 8/5/2009 43
Calscience E200.8 Iron-Dissolved 8/5/2009 43
Calscience E200.8 Lead 8/5/2009 43
Calscience E200.8 Manganese 8/5/2009 43
Calscience E200.8 Molybdenum 8/5/2009 43
Calscience E200.8 Selenium 8/5/2009 43
Calscience E200.8 Silver 8/5/2009 43
Calscience E200.8 Thallium 8/5/2009 43
Calscience E200.8 Vanadium 8/5/2009 43
Truesdail E218.6 Chromium, hexavalent 8/4/2009 Michael Nonezyan

Calscience E300 Nitrate-n 8/4/2009 92
Calscience E300 Sulfate 8/4/2009 92
Calscience SM2320B Alkalinity bicarbonate 8/8/2009 688
Calscience SM5310C Total Organic Carbon 8/5/2009 92

Truesdail SW6020 Chromium 8/11/2009 Daniel Kang/
Linda Saetern
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Location
Name:

Sample
Date: Notes Sample

Type:

Dissolved 
Antimony

µg/L

Total 
Antimony

µg/L

Dissolved 
Barium

µg/L

Total 
Barium

µg/L

Dissolved 
Cadmium

µg/L

Total 
Cadmium

µg/L

Dissolved 
Cobalt
µg/L

Total 
Cobalt
µg/L

Dissolved 
Lead
µg/L

Total 
Lead
µg/L

Dissolved 
Silver
µg/L

Total 
Silver
µg/L

Dissolved 
Thallium

µg/L

Total 
Thallium

µg/L

Dissolved 
Vanadium

µg/L

Total 
Vanadium

µg/L
PT-07S 18-Jul-07 N --- <1 --- 156 --- <1 --- 21.5 --- 28.6 --- <1 --- <1 --- 51.5

04-Aug-09 N <1 --- 45.1 --- <1 --- <1 --- <1 --- <1 --- <1 --- 5.48 ---

PT-07M 19-Jul-07 N --- <1 --- 94.8 --- <1 --- 12.4 --- 18.6 --- <1 --- <1 --- 30.1

04-Aug-09 N <1 --- 869 --- <1 --- <1 --- <1 --- <1 --- <1 --- <1 ---

PT-07D 18-Jul-07 N --- <1 --- 96.5 --- <1 --- <1 --- <1 --- <1 --- <1 --- 5.47

04-Aug-09 N <1 --- 2,800 --- <1 --- <1 --- <1 --- <1 --- <1 --- 1.07 ---

PT-08S 16-Jul-07 N --- <1 --- 86.9 --- <1 --- 5.18 --- 7.75 --- <1 --- <1 --- 22.3

04-Aug-09 N <1 --- 393 --- <1 --- <1 --- <1 --- <1 --- <1 --- <1 ---

PT-08M 18-Jul-07 N --- <1 --- 33.7 --- <1 --- <1 --- <1 --- <1 --- <1 --- 5.73

04-Aug-09 N <1 --- 78.7 --- <1 --- <1 --- <1 --- <1 --- <1 --- <1 ---

PT-08D 16-Jul-07 N --- <1 --- 105 --- <1 --- 6.03 --- 9.13 --- <1 --- <1 --- 13.1

04-Aug-09 N <1 --- 45.4 --- <1 --- <1 --- <1 --- <1 --- <1 --- <1 ---

PT-09S 17-Jul-07 N --- <1 --- 67.2 --- <1 --- 2.86 --- 2.57 --- <1 --- <1 --- 20.0

05-Aug-09 N <1 --- 128 --- <1 --- <1 --- <1 --- <1 --- <1 --- <1 ---

PT-09M 17-Jul-07 N --- <1 --- 46.8 --- <1 --- 1.09 --- <1 --- <1 --- <1 --- 5.92

17-Jul-07 FD --- <1 --- 48.1 --- <1 --- 1.00 --- <1 --- <1 --- <1 --- 6.28

05-Aug-09 N <1 --- 34.2 --- <1 --- <1 --- <1 --- <1 --- <1 --- <1 ---

PT-09D 17-Jul-07 N --- <1 --- 79.5 --- <1 --- <1 --- <1 --- <1 --- <1 --- 3.95

05-Aug-09 N <1 --- 34.8 --- <1 --- <1 --- <1 --- <1 --- <1 --- <1 ---

MW-11 17-Jul-07 N --- <1 --- 43.1 --- <1 --- <1 --- 2.48 --- <1 --- <1 --- 9.16

MW-24A 18-Jul-07 N --- <1 --- 26.1 --- <1 --- <1 --- 1.10 --- <1 --- <1 --- 30.6

03-Aug-09 a N <5 --- 183  D --- <5 --- <5 --- <5 --- <5 --- <5 --- <5 ---

MW-24B 18-Jul-07 N --- <1 --- 38.9 --- <1 --- <1 --- <1 --- <1 --- <1 --- 7.20

MW-38S 17-Jul-07 N --- 1.74 --- 40.7 --- 1.20 --- 3.19 --- 2.39 --- 1.38 --- 1.47 --- 26.2

03-Aug-09 N <1 --- 27.1 --- <1 --- <1 --- <1 --- <1 --- <1 --- 17.5 ---

MW-38D 17-Jul-07 N --- <1 --- 45.7 --- <1 --- <1 --- <1 --- <1 --- 1.46 --- 6.92

03-Aug-09 a N <5 --- 47.6 --- <5 --- <5 --- <5 --- <5 --- <5 --- <5 ---
03-Aug-09 a FD <5 --- 47.7 --- <5 --- <5 --- <5 --- <5 --- <5 --- <5 ---

Table 6
Summary of Supplementary Metals

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test
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Location
Name:

Sample
Date: Notes Sample

Type:

Dissolved 
Antimony

µg/L

Total 
Antimony

µg/L

Dissolved 
Barium

µg/L

Total 
Barium

µg/L

Dissolved 
Cadmium

µg/L

Total 
Cadmium

µg/L

Dissolved 
Cobalt
µg/L

Total 
Cobalt
µg/L

Dissolved 
Lead
µg/L

Total 
Lead
µg/L

Dissolved 
Silver
µg/L

Total 
Silver
µg/L

Dissolved 
Thallium

µg/L

Total 
Thallium

µg/L

Dissolved 
Vanadium

µg/L

Total 
Vanadium

µg/L

Table 6
Summary of Supplementary Metals

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Upland Reductive Zone In-Situ Pilot Test

PTR-01 19-Jul-07 N --- <1 --- 72.7 --- <1 --- 1.10 --- <1 --- <1 --- <1 --- 4.67

PTR-02 18-Jul-07 N --- <1 --- 39.7 --- <1 --- <1 --- <1 --- <1 --- <1 --- 4.24

EB 17-Jul-07 EB --- <1 --- <1 --- <1 --- <1 --- <1 --- <1 --- <1 --- <1

03-Aug-09 EB <1 --- <1 --- <1 --- <1 --- <1 --- <1 --- <1 --- <1 ---

FB 17-Jul-07 FB --- <1 --- <1 --- <1 --- <1 --- <1 --- <1 --- <1 --- <1

03-Aug-09 FB <1 --- <1 --- <1 --- <1 --- <1 --- <1 --- <1 --- <1 ---

Notes:
Most recent data indicated in BOLD

a Samples were diluted in the laboratory
µg/L Micrograms per liter

< Symbol indicates not detected at or above laboratory detection limit as noted.
EB Equipment blank
FB Field blank
FD Field duplicate
J Reported value is estimated.
N Normal

NA Not applicable
Dissolved Samples were field filtered with a 0.45 micron filter.

--- Not analyzed/not sampled
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Sample 
Depth

Sample 
Date Aluminum Arsenic Calcium Iron Magnesium Manganese Sodium Total 

chromium
Hexavalent 
chromium

Bicarbonate 
alkalinity

Carbonate 
alkalinity Total alkalinity pH AVS AVS-Fe Sulfate Total Sulfide

(ft bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (s.u.) (µmoles/g) (µmoles/g) (mg/kg) (mg/kg)
PT-07 135 10-May-07 14,000 2.20 23,200 21,700 9,550 329 1,110 25.9 0.307 190 < 5 370 9.17 --- --- 63.9 <5

135 11-May-07 --- --- --- 15,300 --- 206 --- 21.1 --- --- --- --- --- --- --- --- ---
201 11-May-07 7,850 2.15 10,100 13,800 6,010 204 1,220 25.0 0.394 450 < 5 790 9.58 --- --- 172 <5
208 11-May-07 9,690 6.09 22,000 19,900 7,280 523 2,320 35.3 3.72 30 < 5 40 9.06 --- --- 384 <5

PT-08 140 11-May-07 --- --- --- 10,800 --- 154 --- 14.2 --- --- --- --- --- --- --- --- ---
140 15-May-07 7,440 1.76 12,100 11,800 5,680 173 796 17.2 0.708 410 < 5 650 9.26 --- --- 112 <5
206 21-May-07 --- --- --- 17,700 --- 353 --- 25.3 --- --- --- --- --- --- --- --- ---
217 07-Jun-07 --- --- --- 16,600 --- 311 --- 24.1 --- --- --- --- --- --- --- --- ---

PT-09 141 05-Jun-07 8,470 2.74 15,500 14,500 6,760 289 567  /J 19.7 0.372 52.5 15.0 /J 67.5 8.95 --- --- 104 ---
172 06-Jun-07 13,000 3.34 13,100 22,300 9,130 283 889 42.3 0.370 47.5 5 52.5 8.54 --- --- 159 ---

199.5 06-Jun-07 11,400 5.25 25,500 20,000 8,280 388 1,490 33.0 0.803 95 60 155 9.39 --- --- 184 ---

PTR-01 126 27-Apr-07 7,870 2.68 33,800 13,200 5,790 258 668  /J 16.7 <.1 95 40.0 /J 135 8.81 --- --- 45.2 <5
184 01-May-07 13,600 4.65 25,400 27,600 9,660 536 1,980 26.0 <.1 30.04 6.66 36.7 8.6 --- --- 310 <5

PTR-02 177 02-Jun-07 11,200 4.54 12,900 24,400 8,350 346 627 25.0 0.146 40 20 60 8.79 --- --- 132 <5 /J
197 02-Jun-07 11,300 3.24 15,700 20,600 8,500 357 1,250 36.1 0.238 610 160 770 9.27 --- --- 190 <5 /J

Average 10529 3.51 19,027 18,013 7,726 314 1,298 25.8 0.784 186 50.3 284 9.04 --- --- 169 BDL
95% UCL 11954 4.35 23,413 20,479 8,610 371 1,660 29.8 1.52 308 107 466 9.23 --- --- 228 BDL
95% LCL 9104 2.68 14,641 15,548 6,843 257 936 21.8 BDL 64.8 BDL 103 8.84 --- --- 109 BDL

Upper range 14000 6.09 33,800 27,600 9,660 536 2,320 42.3 3.72 610 160 790 9.58 --- --- 384 0
Lower range 7440 1.76 10,100 10,800 5,680 154 567  /J 14.2 BDL 30.0 BDL 36.7 8.54 --- --- 45.2 BDL

ft bgs Feet below ground surface
mg/kg Milligrams per kilogram

µmoles/g Micromoles per gram
AVS Acid volatile sulfur

AVS-Fe Iron associated with acid volatile sulfur
J The concentration is an estimated value.
< Symbol indicates not detected at or above laboratory detection limit as noted
A The collected sample was divided into two (A and B) for duplicate analysis. 
B The collected sample was divided into two (A and B) for duplicate analysis. 

DUP Laboratory duplicate
'--- Not analyzed/Not available

UCL Upper confidence limit
LCL Lower confidence limit
BDL Below detection limit

Table 7

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Uplands Reductive Zone In-Situ Pilot Test

Sample ID

NOTES

Summary of Baseline Soil Analytical Results
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Sample 
Depth

Sample 
Date Aluminum Arsenic Calcium Iron Magnesium Manganese Sodium Total 

chromium
Hexavalent 
chromium

Bicarbonate 
alkalinity

Carbonate 
alkalinity

Total 
alkalinity pH AVS AVS-Fe Sulfate Total Sulfide

(ft bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (s.u.) (µmoles/g) (µmoles/g) (mg/kg) (mg/kg)
PTB 1 (140 -142)A 140-142 15-Jan-09 13,700 1.88 23,200 19,500 9,390 357 733 15.9 < 0.1 38.9 22.2 61.2 9.01 < 0.69 15.8 63.2 < 2.22
PTB 1 (140 -142)B 140-142 15-Jan-09 9,200 1.28 9,590 12,700 6,330 226 572 13.0 < 0.1 43.8 21.9 65.7 9.00 < 0.68 21.9 92.8 < 2.19
PTB 1 (142 -144)A 142-144 15-Jan-09 12,800 1.35 4,390 18,000 9,310 288 792 39.8 < 0.1 43.5 21.7 65.2 9.02 < 0.69 32.9 88.0 < 2.17
PTB 1 (142 -144)B 142-144 15-Jan-09 12,700 1.95 11,700 17,600 7,850 321 966 15.3 0.142 J 49.1 21.8 71.0 9.10 < 0.67 28.5 76.6 <2.18
PTB 1 (175 -179)A 175-179 15-Jan-09 16,000 3.12 17,700 27,700 10,400 363 473 25.1 0.199 J 80.6 5.56 86.1 8.60 < 0.69 49.5 36.6 < 2.22
PTB 1 (175 -179)B 175-179 15-Jan-09 14,700 2.91 19,200 23,000 9,470 306 531 25.1 < 0.1 74.4 5.51 79.9 8.64 < 0.69 40.6 37.4 < 2.21
PTB 1 (177 -179)A 177-179 15-Jan-09 14,300 1.85 10,200 22,100 9,320 297 588 28.2 < 0.1 68.9 15.9 84.8 8.59 < 0.66 66.7 35.4 < 2.12
PTB 1 (177 -179)B 177-179 15-Jan-09 14,800 1.76 14,900 22,900 10,300 319 542 29.4 < 0.1 55.9 16.0 71.9 8.71 < 0.66 67.4 45.7 < 2.13
PTB 1 (199 -201)A 199-201 16-Jan-09 14,700 4.33 15,800 24,900 9,850 388 1050 23.3 < 0.1 92.2 50.0 142 9.46 < 0.69 33.1 40.8 < 2.22
PTB 1 (199 -201)B 199-201 16-Jan-09 12,300 3.26 16,100 20,500 8,500 307 826 28.4 < 0.1 91.8 44.2 136 9.44 < 0.69 33.1 46.4 < 2.21
PTB 1 (201 - 203)A 201-203 16-Jan-09 13,000 3.05 17,600 20,500 8,910 270 952 23.2 < 0.1 116 33.7 149 9.40 < 0.67 33.8 55.3 < 2.24
PTB 1 (201 - 203)B 201-203 16-Jan-09 12,500 3.13 18,100 19,600 8,250 268 922 20.8 < 0.1 119 33.2 153 9.41 < 0.69 38.9 45.5 < 2.21

Average 13,392 2.49 14,873 20,750 8,990 309 746 24.0 BDL 72.8 24.3 97.2 9.03 BDL 39 55.3 BDL
95% UCL 14,382 3.02 17,758 22,924 9,633 335 859 28.1 BDL 88.6 32.1 118 9.22 BDL 47 66.8 BDL
95% LCL 12,402 1.96 11,988 18,576 8,347 284 632 19.8 BDL 57.1 16.5 76.6 8.84 BDL 30 43.8 BDL

Upper range 16,000 4.33 23,200 27,700 10,400 388 1050 39.8 0.199 119 50.0 153 9.46 BDL 67 92.8 BDL
Lower range 9,200 1.28 4,390 12,700 6,330 226 473 13.0 BDL 38.9 5.51 61.2 8.59 BDL 16 35.4 BDL

ft bgs Feet below ground surface
mg/kg Milligrams per kilogram

µmoles/g Micromoles per gram
AVS Acid volatile sulfur

AVS-Fe Iron associated with acid volatile sulfur
J The concentration is an estimated value.
< Symbol indicates not detected at or above laboratory detection limit as noted
A The collected sample was divided into two (A and B) for duplicate analysis. 
B The collected sample was divided into two (A and B) for duplicate analysis.  

DUP Laboratory duplicate
'--- Not analyzed/Not available

UCL Upper confidence limit
LCL Lower confidence limit
BDL Below detection limit

NOTES

Table 8
Summary of Post-Test Soil Analytical Results

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Uplands Reductive Zone In-Situ Pilot Test
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H-H H-H 
hydroxy CBD Total H-H H-H 

hydroxy CBD Total H-H H-H 
hydroxy CBD Total

PT-7 10-May-07 135 3.00 3.69 3.16 25.9 27.5 20.8 28.8 329 1,084 548 3,000 21,700
PT-7 11-May-07 201 6.99 8.58 5.04 25.0 41.9 39.3 34.8 204 2,127 1,866 3,384 13,800
PT-7 11-May-07 208 7.26 10.36 8.29 35.3 235 291 236 523 1,500 1,486 6,532 19,900

PT-8 11-May-07 140 2.62 4.45 2.85 14.2 27.1 27.6 28.7 154 750 728 2,449 10,800
PT-8 21-May-07 206 5.43 6.79 9.56 25.3 107 123 142 353 1,000 1,032 5,313 17,700
PT-8 07-Jun-07 217 7.85 9.13 7.81 24.1 113 132 126 311 1,546 1,507 4,791 16,600

PT-9 05-Jun-07 141 3.16 2.91 3.00 19.7 92.8 527 50.8 289 679 110 2,099 14,500
PT-9 06-Jun-07 172 7.88 6.36 3.68 42.3 32.5 1,418* 11.7 283 1,877 24.9 2,001 22,300
PT-9 06-Jun-07 199.5 4.01 3.21 3.06 33.0 88.4 521.7 44.3 388 780 79.6 2,457 20,000

PTR-1 27-Apr-07 126 7.09 6.93 6.17 16.7 172 182 149 258 1,587 1,386 3,889 13,200
PTR-1 01-May-07 184 1.52 1.97 2.35 26.0 66.9 74.5 121 536 502 463 5,066 27,600

PTR-2 02-Jun-07 176 1.33 1.33 1.58 25.0 27.8 29.4 29.2 346 238 168 2,818 24,400
PTR-2 02-Jun-07 196 10.89 7.74 5.13 36.1 129 98.6 41.2 357 2,813 1,765 2,597 20,600

5.31 5.65 4.74 26.8 89.3 172 80.2 333 1,268 859 3,569 18,700
6.90 7.23 6.11 31.2 124 275 117 392 1,663 1,229 4,348 21,326
3.72 4.07 3.37 22.5 54.9 69.4 43.5 274 873 488 2,790 16,074

10.89 10.36 9.56 42.3 234.9 527 236 536 2,813 1,866 6,532 27,600
1.33 1.33 1.58 14.2 27.1 20.8 11.7 154 238 25 2,001 10,800

PTB-1 15-Jan-09 140 0.430 0.381 0.923 15.9 39.3 106 118 357 97.5 108 1,385 19,500
PTB-1 15-Jan-09 177 2.15 1.89 2.95 28.2 35.3 31.5 33.1 297 1,500 1,100 3,094 22,100
PTB-1 16-Jan-09 201 0.542 0.523 1.43 23.2 19.9 15.0 24.8 270 373 240 1,907 20,500

PTB-1 (rep)a 16-Jan-09 201 0.787 0.528 1.61 20.8 25.1 16.6 25.8 268 563 219 1,970 19,600

0.976 0.830 1.73 22.0 29.9 42.2 50.5 298 633 417 2,089 20,425
1.75 1.53 2.58 27.0 38.7 84.3 94.9 339 1,230 867 2,794 21,605

0.198 0.136 0.879 17.0 21.1 0.109 6.07 257 36.9 0 1,384 19,245
2.15 1.89 2.95 28.2 39.3 105.7 118 357 1,500 1,100 3,094 22,100

0.430 0.381 0.923 15.9 19.9 15.0 24.8 268 97.5 108 1,385 19,500

Notes:
a replicate sample
* outlier
ft bgs Feet below ground surface
CBD Citrate bicarbonate dithionite extraction
H-H Dilute hydrochloric acid extraction
H-H hydroxy Hydroxylamine hydrochloride extraction
mg/kg milligram per kilogram
UCL Upper confidence limit
LCL Lower confidence limit

95% LCL
95% UCL
Average

Lower range
Upper range

Pre-Pilot

Post-Pilot

Average

95% LCL
95% UCL

Lower range

Chromium (mg/kg)

Upper range

Table 9
Summary of  Soil Selective Extraction Results

PG&E Topock
Needles, California

Third Quarter 2009 Monitoring Report for the Uplands Reductive Zone In-Situ Pilot Test

Location
Name

Sample 
Depth (ft 

bgs)

Sample
Date

Manganese (mg/kg) Iron (mg/kg)
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Communications



Pacific Gas and
Electric 
Company

Yvonne Meeks
Manager

Environmental Remediation
Gas T&D Department

Mailing Address
4325 South Higuera Sreet
San Luis Obispo, CA  93401
Location
6588 Ontario Road
San Luis Obispo, CA 93405
Tel:  (805) 234-2257
Email:  yjm1@pge.com

May 29, 2008

Mr. Robert Purdue
Executive Officer
California Regional Water Quality Control Board
Colorado River Basin Region
73-720 Fred Waring Drive, Suite 100
Palm Desert, California  92260

Subject: Board Order R7-2007-0015
PG&E Topock Compressor Station, Needles, California
Upland In-Situ Pilot Test
Changes in Pilot Test Operations

Dear Mr. Purdue:

As we discussed yesterday, PG&E is submitting this letter is to notify the Regional Water 
Quality Control Board (RWQCB) that PG&E would like to temporarily discontinue injection of 
reagent for the Upland In-Situ Pilot Test (ISPT) operating under Board Order No. R7-2007-
0015. Currently, the concentration of total dissolved carbon (TOC) within the aquifer is 
sufficient to sustain a viable in-situ reactive zone (IRZ). The plan is to withhold treatment 
discharge (reagent dosing via the recirculation wells) for approximately one month to monitor 
the recirculation systems ability to distribute the TOC sufficiently through the recirculation cell. 
There will be no change in the recirculation rate - the system will continue to circulate water 
during this time period.

To evaluate the TOC distribution, PG&E is recommending that weekly sampling of TOC be 
collected from eight wells: PT-7M, PT-7D, PT-8S, PT-8M, PT-8D, MW-24A, PTR-1, and PTR-
2 during the one month evaluation period. After the evaluation period, PG&E will identify a 
path forward to continue the dosing of the Upland ISPT, potentially at a reduced rate, or will 
discuss other options with the RWQCB. All supplemental data collected and the plan for 
continued dosing the Upland ISPT will be communicated to the RWQCB.

From an engineering perspective, because of the continual evaluation inherent in any pilot test, 
the optimal approach to the Upland ISPT was anticipated to be conducted in a semi-continuous 
manner, with breaks as needed to assess progress or fine-tune approaches. PG&E discussed this 
type of phasing with the RWQCB during the preparation of the Waste Discharge Requirement 
(WDR), e.g. as described in Finding II.A.1, the pilot test "...is expected to take up to six months 
and will be conducted within a nine-month calendar period".
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Based on our review of the Waste Discharge Requirements, it does not appear as though the 
proposed actions fall under the Effluent Limitations and Discharge Specifications IV.A.5 that 
states, "Any changes in the type of amount of treatment chemicals added to the process water, 
duration of the pilot test, or other specific design elements as described in this Board Order shall 
be made with prior written approval of the Regional Water Board's Executive Officer." or 
Provision V.A.1.e that states, "Prior to modifications in this facility, which would results in 
material change in the quality or quantity of wastewater treated or discharged, or any material 
change in the location of discharge, the Discharger shall report all pertinent information in 
writing to the RWQCB and obtain revised requirements before modifications are implemented."  

We understand however that you will determine if the proposal to temporarily discontinue 
discharge, and subsequent restart requires a simple notification to the RWQCB or if the permit 
requires that Board or Executive Officer approval is necessary. If such approval is necessary,
please consider this letter our request for approval.

We have a scheduled ethanol delivery on June 2nd that we may be able to reschedule if we are 
allowed to cease the dosing operation per the information provided above. We appreciate your 
timely consideration of this letter.

If you have any questions regarding this information, please call me at (805) 234-2257.

Sincerely,

Yvonne Meeks
Topock Project Manager

cc: Cliff Raley, Water Board
Tom Vandenberg, Water Board
Aaron Yue, DTSC









‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Meeks, Yvonne J [mailto:YJM1@pge.com]  
Sent: Monday, August 04, 2008 4:12 PM 
To: Robert Perdue; Cliff Raley; Tom Vandenberg 
Cc: Gilbert, David; Doss, Robert; Jayo, Juan (Law); Kellogg, Lisa; Robert Lucas 
Subject: PGE Uplands ISPT Reagent Dosing 
 
 
Robert and all ‐‐ Per the attached letter from the RWQCB, we are providing this 
notice that PG&E intends to re‐start ethanol dosing in uplands pilot study well 
PTR‐2 at a rate of between 15 and 45 gallons per day (a reduction from the 100 
gallons per day specified in the WDR). 
 
As you recall, with your approval, we temporarily discontinued reagent injection 
in both injection wells in late May.  At that time, we proposed to evaluate the 
data results and make a recommendation for the restarting reagent dosing.  PG&E 
has evaluated the recent monitoring data and intends to begin recirculation with 
ethanol dosing in PTR‐2 within the next week.  PG&E will continue to review the 
data and plans to make a recommendation regarding dosing in PTR‐1 at the end of 
August. 
 
 
We will continue to keep the RWQCB informed.  Let me know if you have any 
questions. 
 
Yvonne Meeks 

 



From: Meeks, Yvonne J [mailto:YJM1@pge.com]  
Sent: Thursday, October 23, 2008 4:07 PM 
To: Robert Perdue; Tom Vandenberg; Cliff Raley 
Cc: Gilbert, David; Doss, Robert; Robert Lucas; Ayue@dtsc.ca.gov; Christopher Guerre 
Subject: Topock - Notification request to the RWQCB regarding Uplands dosing 
 
Robert --   
  
In accordance with  the attached letter from the RWQCB, we are providing this notice 
that  tomorrow, October 24, PG&E intends to increase the ethanol dosing in uplands 
pilot study wells ,   PTR-1 and PTR-2 ,   to  a rate of 100 gallons per day for each 
well.   We are essentially going back to the  injection rate as was originally specified in 
Board Order No. R7-2007-0015.   You will recall that we had decreased the rate back in 
August to 15-45 gallons per day.   
 
Looking ahead, weplan to complete the  ethanol dosing on November 6, the final day 
per the WDR permit. After that we will just be recirculating  groundwater until December 
3rd , also consistent with the WDR.   Since these timeframes are consistent with the 
timeframes in the WDR permit,  these completion activities didn't require notification, but 
I thought you might like to know that we are finishing up another (successful) pilot test. 
 
Let me know if you have any questions, Yvonne 
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Preston, Kelli Jo

From: Meeks, Yvonne J [YJM1@pge.com]
Sent: Monday, November 24, 2008 8:57 PM
To: Robert Perdue; Tom Vandenberg; Cliff Raley
Cc: Aaron Yue; Kellogg, Lisa; Sullivan, Kevin M; Doss, Robert; Gilbert, David
Subject: Notification regarding PG&E Topock Uplands pilot test
Attachments: Appendix A-Communications.pdf

Robert --  
  
In accordance with the attached letter from the RWQCB, we are providing this notice that PG&E 
intends to  modify  the flow pattern in uplands pilot study well PTR-2 to perform a hydraulic extraction 
test.  PTR-1 will be brought off-line and the recirculation pattern in PTR-2 will be reversed.   This 
reversal will be allowed to run for 4-6 hours to evaluate the extraction capacity of the well.  Once the 
4-6 hour test is complete, the downhole equipment will be removed.  As specified within Board Order 
No. R7-2007-0015, the pilot will be concluded on December 3rd, after 9 months of operation. 
 

Let me me know if you have any questions regarding this email or any other aspect of the uplands 
test. 

  

Yvonne Meeks 



 
 

Pacific Gas and 
Electric 
Company 

Yvonne Meeks 
Manager 
 
Environmental Remediation 
Gas T&D Department 

Mailing Address 
4325 South Higuera Sreet 
San Luis Obispo, CA  93401 
Location 
6588 Ontario Road 
San Luis Obispo, CA 93405 
Tel:  (805) 234-2257 
Email:  yjm1@pge.com

 
March 20, 2009 
 
 
Mr. Robert Perdue 
Executive Officer 
California Regional Water Quality Control Board 
Colorado River Basin Region 
73-720 Fred Waring Drive, Suite 100 
Palm Desert, California  92260 
 
Subject:  Request to Rescind the Waste Discharge Requirements under Board Order  
 R7-2007-0015 
 PG&E Topock Compressor Station, Needles, California 
 
 
Dear Mr. Perdue: 
 
Pacific Gas and Electric Company (PG&E) is requesting to rescind the Waste Discharge 
Requirements (WDRs) issued by the Colorado River Basin Regional Water Quality Control 
Board (Water Board) under Board Order R7-2007-0015 related to the PG&E Topock 
Compressor Station upland reductive zone in situ pilot test.    
 
Reagent injections were completed in November 2008 followed by monitoring events as required 
in the Monitoring and Reporting Program (MRP) Attachment C.  The in situ pilot test was 
deemed to be complete in December 2008 and the Upland Reductive Zone In-Situ Pilot Test, 
Final Completion Report was submitted on March 3, 2009.  Since March 3, 2009, activity has 
consisted solely of quarterly sampling of sixteen upland pilot study wells.  No additional 
injections are planned in this area.  Therefore, it is PG&E’s understanding that the WDR need 
not be renewed, and instead rescinded.   
 
If you have any questions regarding this report, please call me at (805) 234-2257. 
 
Sincerely, 
 

 
Yvonne Meeks 
Topock Project Manager 
 
cc:  Cliff Raley, Water Board 
 Aaron Yue, DTSC 
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Soil Analysis Methods 

A variety of techniques were utilized to characterize site soils prior to and after remedial treatment.  
Sequential extractions, SEM-EDS, µ-XRF, and µ-XANES techniques are more sophisticated than 
conventional analyses. 

Selective extractions were performed using “H-H” (dilute hydrochloric acid), “H-H hydroxyl” 
(hydroxylamine hydrochloride), and “CBD” (citrate-bicarbonate-dithionite). Dilute hydrochloric acid is 
used to extract weakly sorbed elements and elements associated with carbonate solids; hydroxylamine 
hydrochloride is used to extract elements associated with easily reducible amorphous or poorly-
crystalline solids; CBD, a more aggressive reducing agent, is used to extract elements associated with 
more stable crystalline solids. Therefore, the selective extraction results provide an indication of the 
speciation and association of chromium, manganese, and iron with solid phases within the aquifer matrix. 
In addition, comparisons between pre- and post-pilot test soil selective extraction results can show the 
redistribution of elements from easily reducible and dissolved phases to more stable phases resulting 
from the remedial treatment. 

SEM imaging was performed to provide a qualitative assessment of the mineralogy of pre- and post-
treatment site soils through evaluation of morphology on the sub-micron scale and associated elemental 
compositions provided by EDS analyses. EDS can identify individual elements in a samples analyzed by 
SEM based upon the characteristic x-rays that each element produces when bombarded with electrons.  
EDS and the synchrotron-based µ-XRF analyses were performed to provide semi-quantitative 
evaluations on the distribution of elements in the soil samples and to elucidate elemental associations 
particularly regarding the spatial relationship between chromium, iron, and manganese.  µ-XANES 
analyses were performed to determine the oxidation states of chromium, iron, and manganese.  This 
technique subjects the soil to a beam of high energy x-rays; the oxidation state of individual elements in 
the soil is determined based upon measuring the energy at which these x-rays are absorbed (similar to 
measuring absorption of visible light can give information about chemical bonding of elements, x-ray 
absorption, due to its very short wavelength, can give more detailed information about the electron 
configuration of an atom). The combined results of these analyses provide a critical understanding of the 
mechanisms controlling elemental solid-phase associations in pre- and post-pilot test soil and the 
mechanisms controlling the fate and transport of elements, including chromium, in groundwater at the 
site. 
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Soil Analysis Results 

 

 

Figure E1. Results of the selective extraction for chromium of Topock soil, pre- and post-pilot test.  Errors represent 
95% confidence intervals. 
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Figure E2. Results of the selective extraction for manganese of Topock soil, pre- and post-pilot test.  Errors represent 
95% confidence intervals. 
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Figure E3. Results of the selective extraction for iron of Topock soil, pre- and post-pilot test.  Errors represent 95% 
confidence intervals. 

 

 

 

 

 

 



Appendix E: Soil Analysis Methods and Results 

 

 

 

• Figure E4a.  Light microscope image (top left) showing individual aquifer soil grains. Micro-x-ray fluorescence 
(μXRF) images are shown with false-colors to indicate the concentration of the elements present within a 0.4 
x 0.4 mm spot on the soil grains. False colors are white/yellow = high concentrations and blue/black = low 
concentrations. Maps from left to right: chromium, manganese, and iron.The μXRF elemental maps are of 
pre-test PTR-1 soil sample from 184 feet below ground surface.    
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Figure E4b.    Microscope image (top left) and μXRF elemental maps of post-test PTB soil sample from 177 feet 
below ground surface.  From left to right: chromium, manganese, and iron. 
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Figure E5.  Chromium μ-XANES results. A chromium salt (potassium chromate) and a chromium mineral (chromite) 
were used as standards for Cr(VI) and Cr(III), respectively (note the very distinct x-ray spectrum for the potassium 
chromate standard due to the presence of Cr(VI). X-ray spectra for baseline and post-treatment samples are also 
shown; oxidation states are determined by examining the energy at which the peak in absorbance occurs. 
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Figure E6. Iron μ-XANES results. The top set of x-ray spectra are the results of the analysis of pure compounds that 
serve as standards for various iron oxidation states. Baseline and post-treatment soil are also shown. The oxidation 
state of iron in the soil is determined by comparing the energy at which the peak x-ray adsorption occurs as compared 
to the standards. Note the presence of reduced iron (Fe(2+)) in the post-treatment soil. 
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Figure E7. Scanning electron microscopy (SEM) and energy dispersive x-ray spectroscopy (EDS) of soil prior to 
operation of the IRZ for sample PTR-2. The image is an electron micrograph showing individual soil particles and 
mineral grains; the EDS spectra provides the element composition for are select locations (shown by the arrow) within 
the image. Note the presence of abundant silicon and aluminum (characteristic of aluminosilicate minerals. Calcium 
was is also present as is iron coatings on soil grains. 
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Figure E8. Scanning electron microscopy (SEM) and energy dispersive x-ray spectroscopy (EDS) of soil after 
operation of the IRZ for sample PTB. Iron is present in discrete precipitates on the aluminosilicate minerals, with the 
precipitates showing very strong iron x-ray emission lines. Calcium is also present, showing a distinct mineral 
morphology, likely indicative of calcium carbonate precipitates. 
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