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(PG&E), TOPOCK COMPRESSOR STATION, NEEDLES, CALIFORNIA  
(EPA ID NO. CAT080011729) 
 
Dear Ms. Meeks, 
 
The Department of Toxic Substances Control (DTSC) has completed our review of the  
July 2008 Final RCRA Facility Investigation and Remedial Investigation Report, Volume 2 
(Report).  In general, the Report is well written and contains the required information 
necessary to support the evaluation of a final remedy for the groundwater plume at the site.  
DTSC, however, notes several significant issues with respect to the identification of 
contaminants of potential concerns at the site and other minor discrepancies within the 
report.  Our comments on the Report are enclosed in a memorandum from Mr. Christopher 
Guerre of the Geological Services Unit.  DTSC also received formal comments from several 
stakeholders (listed below) from their review of the Report.  These comments are also 
enclosed.  As the lead agency, DTSC agreed to provide PG&E with directions with respect to 
management and responses to stakeholder comments.  Except where noted below, DTSC 
directs PG&E to fully review and respond to all comments received.   
 
Comments on Report: 
 

1. DTSC GSU Memo – Please respond to all comments 
 

2. Bert Koch, Metropolitan Water District of Southern California, August 14, 2008 – 
Please respond to all comments. 

 
3. Leo S. Leonhart, Hargis + Associates, Inc., August 27, 2008 – Please respond to all 

comments except: 
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Specific Comments 1.  DTSC believes the statements currently in the Report 
reflect the importance of the area to all tribes.  Additional 
clarifications of cultural significances of the area by specific 
Native American Tribes should be a topic of 
documentation for the up coming Environmental Impact 
Report.   

 
4. Nancy Shopay, Envirometrix Corporation, September 4, 2008 – Please respond to all 

comments except:   
 

Comment 3.  The discussion of the settlement agreements with the Fort Mojave 
Indian Tribes is not specifically RFI/RI related.  This topic should be 
addressed outside of the Report.   

 
Comment 5.  The issue of responsible party is not specifically RFI/RI related.  This 

topic should be addressed outside the Report. 
 
Comment 8. The questions raised by Ms. Shopay are valid and PG&E should 

provide a response to the comment.  Please note that DTSC 
provided a response letter to the CRIT on September 17, 2008 and 
has directed PG&E to provide additional information.  The findings 
from PG&E will be shared with the Consultative Workgroup.   

 
5. Tom Vandenberg, Regional Water Quality Control Board, Colorado River Basin 

Region, September 5, 2008 – Please respond to all comments.   
 
If you have any questions regarding our comments or this letter, please feel free to contact 
me at (714) 484-5439.     
 
Sincerely, 

 
Aaron Yue 
Project Manager 
Geology and Remediation Engineering 
 
Enclosures 
 
aky: 100802A 
 
cc:   PG&E Topock Consultative Workgroup Members – Via e-mail 
 PG&E Topock Geo/Hydro Technical Workgroup Members – Via e-mail 
 Tribal Representatives in PG&E Contact List – Via e-mail 



























































Comments from Tom Vandenberg, Counsel for the Regional Water Quality Control 
Board, Colorado River Basin Region re:  Final RCRA Facility Investigation/Remedial 
Investigation, Volume 2—Hydrogeologic Characterization and REsults of Groundwater 
and Surface Water Investigation Report, Pacific Gas and Electric Company (PG&E), 
Topock Compressor Station, Needles, California 
 
 
As a prefatory comment, I’d like to say that this was a very well written and thorough 
report.  My compliments go to all of the engineers, geologists, and writers involved in the 
preparation of this report. 
 
Comments: 
 
1. p. xv:  Acronym for “Water Board” incorrectly indicates that the Water Board involved 
is the Lahontan Region.  Please correct to read “Colorado River Basin Region”. 
 
2. ES.2.2, p. ES-3, 2nd para., last sentence:  This sentence states that wastewater sent to 
PGE-8 for subsurface injection was treated and that concentration levels were generally 
reduced to below 1 part per million of “chromium”.  Please clarify what type of 
chromium this was; e.g., Total Chromium? 
 
3.  ES.3.3, p. ES-5, 2nd para., last sentence:  This sentence refers to the I-3 bridge.  It is 
not explained until Section 3.5.1.2, p. 3-11, that this refers to the name of the bridge for 
the gas pipeline.  It would be helpful to make that clear in the Executive Summary here as 
well. 
 
4.  ES.6.1.6, p. ES-9, 2nd para., 3rd and 4th sentences read as follows:  “The calculated 
statistical UTL of natural background levels for Cr(VI) in groundwater, obtained from 
sampling monitor and water supply wells surrounding the Topock site, is 31.8 µg/L 
(CH2M HILL, 2008b).  The calculated site UTL Cr(VI) concentration is not dissimilar to 
the 50 µg/L California maximum contaminant level (MCL) for Cr(T), which is the 
ARAR standard applicable for Cr(VI).” 
 
It is not clear what is meant by the statement that the calculated site UTL of 31.8 µg/L “is 
not dissimilar to” the 50 µg/L California MCL.  In what way is it not dissimilar to the 
MCL?  If the meaning is as stated in the following sentence, that “the natural background 
level of Cr(VI) and the chromium MCL are similar enough that plume delineation with 
either defines similar plume size and shape”, then it might be helpful to clarify the 
meaning of that phrase as follows: 
 
“The calculated site UTL Cr(VI) concentration is similar to the 50 µg/L California 
maximum contaminant level (MCL) for Cr(T), which is the ARAR standard applicable 
for Cr(VI), in that the plume size and shape of both are similar enough that either may be 
used to delineate the chromium plume.”    
 







5.  None of the figures depicting the major structures, such as the I-40 bridge and the 
BN&SF Railroad bridge, identify the I-3 gas pipeline bridge.  It would be helpful to do 
so. 
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TO: Aaron Yue 
 Project Manager 
 Geology and Remediation Engineering 
 
FROM: Chris Guerre, CHG 
 Senior Engineering Geologist 
 Geological Services Unit, Cypress Office 
 
DATE: October 21, 2008 
 
SUBJECT: RCRA Facility Investigation/Remedial Investigation (RFI/RI) Report, 


Volume 2.  Pacific Gas and Electric (PG&E) Company  
 Topock Compressor Station, Needles, California 
 
 
 PCA 22120   WP 540015-48/36   WR 840057 
______________________________________________________________________ 
 
Introduction  


 
The Geological Services Unit (GSU) of the Department of Toxic Substances Control 
(DTSC) reviewed the following document titled: Final RCRA Facility Investigation/ 
Remedial Investigation, Volume 2  Hydrogeologic Characterization and Results of 
Groundwater and Surface Water Investigation Report, Pacific Gas and Electric 
Company (PG&E), Topock Compressor Station, Needles, California (EPA ID NO. 
CAT080011729) (Report).  The Report, dated July 2, 2008, was prepared by CH2M Hill 
for PG&E.  The GSU also reviewed the following stakeholder comments on the Report: 
Department of Interior, Envirometrix Corporation, Hargis and Associates, Metropolitan 
Water District, and Regional Water Quality Control Board, Colorado River Basin Region.   
In general, comments identified in other stakeholder comments were not repeated in 
this memorandum.   
 
The Report is generally well written and organized.  Only a few substantive comments 
are identified.  Several subordinate comments are included to improve the overall 
accuracy of the document.  Questions regarding this memorandum should be directed 
to Chris Guerre at (714) 484-5422 or by email at cguerre@dtsc.ca.gov.   
 
 
 
 


 Printed on Recycled Paper 
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Executive Summary 
 


1. Based on comments contained in this memorandum, it is anticipated that the 
following sections of the Executive Summary would be modified: ES.6.1.1, 
ES.6.1.4, ES.6.1.6 (i.e., plume delineation to background versus 50 micrograms 
per liter), ES.10.1.3 (constituents of potential concern - COPCs), ES.10.1.4 
(COPCs), and ES.10.2.1 (COPCs).   


 
2. Page ES-16, Section ES.10.1.3, Paragraph 1, Line 1: - The sentence (and 


others throughout the Report) concludes that constituents other than chromium 
(e.g., arsenic, molybdenum, selenium) that exceed regional background and/or 
groundwater applicable or relevant and appropriate requirements (ARARs) 
“…suggests local variability of naturally occurring groundwater in the basin.”  
However, evidence and discussion to make this conclusion is lacking, especially 
for those wells located within the area affected by the anthropogenic chromium 
plume.  Revision to the Report is requested as directed in other COPC 
comments contained within this memorandum.   


 
SECTION 1.0 - Introduction 
 


3. Page 1-4, Section 1.2.1 - RCRA Facility Investigation/Remedial Investigation, 
Bullets:  For completeness, it is recommended that the description of the RFI/RI 
Volumes include a brief description of addendums already planned for certain 
volumes.   


 
SECTION 2 - Summary of Wastewater Discharge Activities Associated with 
                       Groundwater Contaminants 
 


4. Page 2-1, Section 2.0 - Summary of Wastewater Discharge Activities 
Associated with Groundwater Contaminants, Paragraph 4:  The section 
indicates that there are no other Solid Waste Management Units (SWMUs) and 
Areas of Concern (AOCs) associated with the historical discharge of wastewater 
from the Topock facility.  The section should mention that assessment of 
groundwater from potential sources within the facility fence line has been 
planned as part of the Part B Soils Investigation Workplan.  Additionally, 
groundwater assessment planned for the East Ravine, where fluids of unknown 
composition were impounded in the 1960s, should also be acknowledged.   


 
SECTION 3 - Physical Characteristics and Hydrogeologic Setting 
 


5. Page 3-7, Section 3.4.1.2 - Tertiary Alluvium Units, Paragraph 1:  Reference to 
Figure 3-1 is incorrect and should be changed to either Figure 3-7 and/or Table 
3-1.   
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6. Page 3-12, Section 3.6 - Hydrologic Budget, Paragraph 4:  The last sentence on 
the page indicates that the current model will be recalibrated beginning in mid-
2008, yet this has not happended.  This section, as well as other sections 
discussing model calibration (e.g., Sections 1.2.3, 3.6.1, 3.6.2, 3.6.4, 4.2.7, 
5.1.4.1, 5.1.4.2, and 5.1.4.3) should be revised to indicate what is currently 
proposed regarding model recalibration.  The model used will need to be 
evaluated by DTSC and other stakeholders.   


 
7. Pages 3-14 and 15, Sections 3.6.3.1 - Historical and Current Injection in Wells 


and 3.6.3.2 - Historical and Current Groundwater Extraction from Wells:  The 
sections indicate that historical groundwater injection and extraction will be 
discussed, but the sections only addresses current / recent usage.  Additionally, 
the current and historical volume of groundwater extracted from the nearby 
Smith and Sanders wells should be documented in the section to provide the 
reader with some idea of the volume of groundwater extracted from the closest 
neighboring private water wells.  Revision of the section is requested.   


 
SECTION 4 - Summary of RFI/RI Hydrogeologic Investigations 
 


8. Page 4-8, Section 4.2.7 - Groundwater Flow Modeling, Paragraph 5:  The 
paragraph discusses model grid spacing becoming finer-spaced in steps of 100-
, 50-, 30-, and finally to a 7-foot spacing.  Figure 4-9 is referenced in this 
paragraph, yet some of the grid spacings pictured in the figure (i.e., 20 and 60 
feet) do not correlate with those cited in the text.  The text and/or figure should 
be revised to correct or clarify this issue.    


 
9. Page 4-9, Section 4.3 - Related Site Investigation and Studies, Paragraph 4, 


Last line:  Reference to Table 4-3 appears incorrect and should be changed or 
clarified.   


 
10. Page 4-11, Section 4.4.2 - Studies by Others, Paragraph 5, Line 6:  The 


paragraph discusses the Arizona groundwater study and refers to a chromium 
Maximum Contaminant Level (MCL).  For clarity, the numerical value for the 
MCL should be cited since the California MCL for chromium differs from the 
MCL utilized in Arizona.   


 
11. Page 4-12, Section 4.4.2 - Studies by Others, Paragraph 3, Line 6:  For 


completeness, the paragraph should discuss DTSC split samples collected from 
well MW-23 on June 27, 2007.   


 
 
 
 







Aaron Yue 
October 21, 2008 
Page 4 
 
SECTION 5 0 - Hydrogeologic Conditions and Conceptual Site Model 
 


12. Page 5-4, Section 5.1.3.1 - Top Miocene Bedrock Structure Map, Line 4:  The 
GSU understood that a gravity survey had also been used to control bedrock 
contours in Figure 5-9.  Clarification is requested.   


 
13. Page 5-16, Section 5.3.1.4 - Total Dissolved Solids Distribution, Paragraph 5:  


Additional discussion of Total Dissolved Solids (TDS) distribution is requested 
for the shallow and deep alluvial wells in the vicinity of Bat Cave Wash.  Figure 
5-12a of the Report illustrates that groundwater flow in the shallow zone is 
essentially from the west to the east with lower TDS upgradient of the chromium 
discharge area in Bat Cave Wash.  Discussion is requested regarding how TDS 
could increase along a flow path originating upgradient of the MW-9 through 
MW-11 well area.  The more rigorous discussion of TDS distribution is 
requested as salts (i.e., electrical conductivity) have been identified as a COPC 
within the former Bat Cave Wash discharge area.  This section should be 
revised to compliment Section 6.5.1 (page 6-17, paragraph 3) which concludes 
that historic discharges may have contributed a lingering higher TDS to the 
plume area compared to non-plume portions of the aquifer.   


 
14. Page 5-17, Section 5.3.1.5 - Groundwater Temperature, Paragraph 4, Line 1:  


The GSU has noted that groundwater temperatures measured in the field at the 
Topock site can be affected by ambient air temperature.  Groundwater in 
spooled purge lines can become heated during hot summer sampling events 
well above actual in situ temperatures.  The Report should briefly comment on 
the general reliability of the field temperature measurements.   


 
15. Page 5-22, Section 5.4 - Site Hydrogeologic Conceptual Model, Paragraph 3:  


The paragraph contains the following statement, “TDS increases with distance 
away from the river and with depth, becoming more similar to alluvial 
groundwater quality.”  The statement is in disagreement with text in section 
5.3.1.4 of the Report (page 5-16, paragraph 5).  Figures 5-18a and 5-18c best 
illustrate that TDS within groundwater decreases away from the river on 
average.  This sentence should be revised / clarified in this section as well as in 
the Executive Summary (page ES-7, paragraph 1).    


 
16. Figure 5-24:  The figure contains an error on the right side of the diagram where 


the Alluvial Aquifer is illustrated to include bedrock.     
 
 
SECTION 6 - Groundwater Characterization 
 


17. Page 6-2, Section 6.1.2 - Regulatory Standards for Groundwater, Paragraph 2:  
The text should identify limitations on the use of the groundwater background 
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study outlined in the cover letter to the January 14, 2008 Revised Groundwater 
Background Study (CH2M Hill, 2008c).   


 
18. Page 6-2, Section 6.2.1 - Site COPCs:  The Report needs to discuss and clarify 


the difference between indicating whether a constituent is a COPC for the RFI 
Report versus a COPC as part of the risk assessment (RA).  At the Technical 
Workgroup Meeting (TWG) in August 2008, DTSC understood that the selection 
and elimination of the COPC differs between the Report and RA and that 
constituents are only eliminated through the RA process.  Again, clarification in 
the Report is needed.   


 
19. Page 6-2, Section 6.2.1.1 - Hexavalent and Total Chromium, Paragraph 6, Line 


2:  The reference to the chromium groundwater data summary should be 
changed to Table 6-6 from 6-5.   


 
20. Page 6-3, Section 6.2.1.2 - Specific Conductance and pH:  See comment on 


TDS distribution above.  Also, references on this page to Figures 5-17a - c 
should be changed to Figures 5-18a - c.   


 
21. Page 6-4, Section 6.2.1.3 - Copper, Nickel, Zinc, and Lead, Paragraph 1:  For 


completeness, this paragraph should indicate that additional trace metals data 
are being collected at several select groundwater wells and the resulting data 
will be presented in the Volume 2 RFI Report Addendum.    


 
22. Page 6-5, Section 6.2.2 - Other Constituents Analyzed:  A subsection should be 


added to this section to discuss and evaluate elevated fluoride concentrations at 
the site as they exceed MCLs.  The subsection should include discussion and 
evaluation of the anomalously elevated fluoride concentrations occurring at well 
MW-10 located in Bat Cave Wash (concentrations ranging from 10 to 24.6 mg/L) 
that were previously mentioned by DTSC during the August 19, 2008 TWG 
meeting.   


 
23. Page 6-6, Section 6.2.2.1 - Non-COPC Trace Metals, Arsenic, Paragraph 4:  


Review of the arsenic data set in Figure 6-6 should reveal that the regional 
background upper tolerance level (UTL) of 24.3 ug/L is not a good measure of 
arsenic background for the Topock area.  A background of approximately 5 ug/L 
appears appropriate for much of the site, while the New Ponds area is higher.  
This arsenic background limitation was previously described to PG&E (DTSC, 
2008), yet is not acknowledged in the Report.  The Report should discuss the 
distribution of arsenic in each zone (shallow, middle, and deep) and Figure 6-6 
should be modified to have the blue dots represent concentrations less than  
5 ug/L and green dots illustrate concentrations from 5 ug/L to the MCL of 
10ug/L.  This will illustrate that a group of wells within the chromium plume 
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exhibit intermediate arsenic concentrations near the former discharge area in 
Bat Cave Wash.   


 
A more robust discussion of arsenic occurrence is requested to address the 
highly elevated arsenic concentrations at well MW-12 located at the southeast 
portion of the chromium plume and the elevated/fluctuating arsenic at well 
MW-10 located in Bat Cave Wash.   The Report should discuss the relationship 
between chromium and arsenic concentrations from well MW-12.  The Report 
should indicate that the well MW-12 data (CH2M Hill, 2008b) indicates that a 
distinct inverse relationship exists between arsenic and chromium and comment 
if this suggests that the two constituents are from different sources.  The Report 
should contain a time-series graph illustrating this arsenic/chromium 
relationship.  A similar arsenic/chromium graph should be prepared for well MW-
10 to show that arsenic tracks with chromium and whether it suggests that the 
two constituents are related in this area.  Finally, arsenic concentrations in fluvial 
versus alluvial site wells should be discussed in the Report.   


 
24. Page 6-6, Section 6.2.2.1 - Non-COPC Trace Metals, Molybdenum, Paragraph 


5:  Molybdenum should be added to the time-series graphs requested for 
arsenic/chromium at wells MW-10 and MW-12 as a relationship also appears to 
exist for this constituent in these wells.   Evaluation of the relationships should 
be discussed in the Report.   


 
25. Page 6-8, Section 6.2.3.2 - Specific Conductance and pH, Paragraph 1:  The 


paragraph concludes that specific conductance should not be carried forward as 
a COPC at the site.  This is counter to discussion on TDS in the Report (see 
page 6-17) indicating that, “in general, the TDS of alluvial plume wells tends to 
be greater than that of non-plume alluvial wells.”  This section should be revised 
to compliment Section 6.5.1 of the Report which concludes that historic 
discharges may have contributed a lingering higher TDS to the plume area 
compared to non-plume portions of the aquifer.  Based on the additional 
assessment requested in comment 13 above, the section may be revised to 
conclude that specific conductance / TDS / electrical conductivity be carried 
forward as a COPC at the site.  Also see above comments on Section 5 
regarding TDS.   


 
26. Page 6-9, Section 6.2.3.5 - Other Trace Metals, Arsenic, Paragraphs 5 and 6:  


The paragraphs should be revised to indicate that the source of the elevated 
arsenic from well MW-12 is currently unknown.  The statement that it is not 
related to facility operations is premature and truly unknown since 
characterization of the soils on and off the compressor station site (and 
groundwater onsite) have not been completed.   
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Based on the arsenic assessments requested in comment 23 above, the Report 
may need to be revised regarding retaining arsenic for further consideration as 
a COPC (e.g., elevated arsenic in and around well MW-10 within the chromium 
plume).  The Report should also acknowledge the lack of certainty regarding 
groundwater COPC selection due to the current lack of complete soils 
characterization at the facility.   


 
27. Page 6-9, Section 6.2.3.5 - Other Trace Metals, Molybdenum, Paragraph 6:  


The Report states, “As shown on Figure 6-7, there are elevated concentrations in the Bat 
Cave Wash area where the original chromium discharge occurred, and there are more wells with 
molybdenum above background within the plume (12) than outside the plume (7).”  The 
significantly elevated MW-10 molybdenum concentrations that correlate with 
chromium plume concentrations strongly suggests that the molybdenum is 
associated with the chromium plume, at least in the MW-10 area.  The Report 
should address this issue and, based on the response, molybdenum may need 
to be considered a COPC.   


  
28. Page 6-10, Section 6.2.3.5 - Other Trace Metals, Selenium, Paragraphs 5 and 


6:  The paragraphs conclude that selenium is not recommended for 
consideration as a COPC.  Based on additional data collected after the October 
2007 cut off date, it is recommended that selenium be carried forward as a 
COPC.  This is requested due to confirmed selenium concentrations exceeding 
both regional background concentrations and/or the MCL.  The selenium MCL is 
consistently exceeded at TW-1 and now at MW-24A located in the vicinity of 
TW-1.  Selenium is also elevated above regional background in MW-24B, MW-
26 and MW-51 (CH2M Hill, 2008a and 2008b).  The elevated selenium in these 
wells occurs within the chromium plume and could have resulted from a historic 
release to Bat Cave Wash.  Another source for the elevated selenium 
concentrations has not been identified.  Revision to this section is therefore 
requested.   


 
29. Page 6-12, Section 6.3.2.1 - Vertical Chromium Distribution at Well Clusters, 


Paragraph 6:  This paragraph, as well as the section, does not discuss vertical 
chromium distributions outside the plume.  The paragraph should briefly indicate 
that low level chromium concentrations are noted to decrease with depth (to 
below detection limits) in the injection well field area.   


 
30. Page 6-13, Section 6.3.3 - Chromium Plume Delineation, Paragraphs 1 and 2:  


Reference to ARARs and the 50 ug/L concentration limit as a defining 
component to chromium plume definition is not appropriate because defining the 
plume above background levels is routinely conducted to adequately assess 
risk.  Also see the comment regarding Figures 6-9a, b, and c below.  
Modification to the paragraphs is recommended.  Reference to ARARs in other  
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sections (e.g., Section 10.1.2.1, page 10-2) of the Report may need to be 
modified to reflect plume delineation to background concentrations.  
 


31. Page 6-15, Section 6.3.4 - Chromium Sampling Results for Bedrock Units, 
Paragraph 2:  The conclusion for the MW-23 data assessment should indicate 
that elevated hexavalent chromium concentrations detected in well MW-23 are 
suggestive of a release to the shallow bedrock unit in the area that will be further 
evaluated through the East Ravine Work Plan.  Based on all the currently 
available bedrock data, an unaffected bedrock well should not detect chromium 
and should exhibit negative oxidation reduction potential (ORP) values.   


 
32. Page 6-16, Section 6.5 - Plume Geochemistry, Paragraph 3, Line 4:  The 


sentence mentions the background hexavalent chromium value of 31.8 ug/L, but 
does not mention limitations associated with that number (e.g., fluvial formation 
waters should have a low to nondetect value – also see cover page to the 
January 14, 2008 Background Study Report).  The section should mention the 
limitations on the use and interpretation of the hexavalent chromium background 
value and its affect on plume delineation.   


 
Additionally, the 2008a reference cited in this sentence does not correlate with 
the Section 11 reference.  A review of the accuracy of Report references is 
therefore suggested.   


 
33. Page 6-20, Section 6.5.2 - Stable Isotopes, Paragraph 2:  The paragraph makes 


several incorrect references to Figure 5-22a contained in section 5.  The 
paragraph should be revised to reference the correct figure.   


 
34. Page 6-20, Section 6.6 - Site Conceptual Model of Chromium Plume Migration 


in Groundwater, Paragraph 4:  The second sentence of the paragraph below 
does not make sense and should be revised.  It is important to properly 
summarize the significant factors believed to have generated the current 
chromium plume configuration.    


 
“Stage 3 conditions have produced the present-day 50 μg/L Cr(VI) contour in the third panel 
of Figure 6-20. The plume groundwater has followed the influence of historical groundwater 
mounding beneath Bat Cave Wash caused by the discharge from early pumping in PGE-1 
and PGE-2, and finally from the natural flow towards the floodplain around a bedrock high 
in the southern part of the site.”  


 
35. Page 6-21, Section 6.7.1 - Mobility of Chromium, Paragraph 2, Line 2:  The first 


sentence of the paragraph states, “Once Cr(VI) encounters reducing fluvial materials, it 
is quickly reduced to Cr(III).“  This sentence should be revised to acknowledge the 
exceptions to this statement and that there are several site groundwater wells 
(e.g., MW-30-50, MW-33-90, MW-34-080, MW-34-100, MW-36-090,  
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MW-36-100, MW-39-050, MW-39-060, and MW-45-095a) that monitor the fluvial 
portion of the aquifer that have detected hexavalent chromium.   


 
36. Page 6-22, Section 6.7.1 - Mobility of Chromium, Paragraph 1, Line 12:  


Reference to Figure 5-22a is incorrect and should be revised.   
 


37. Page 6-22, 6.7.2 - Fate and Mobility in East Ravine, Paragraph 3, Last 
sentence:  The section states, “Due to the absence of the Alluvial Aquifer, movement of 
the groundwater chromium plume associated with the Bat Cave Wash discharge through this 
area [East Ravine bedrock] is highly improbable.” (insert added)  


 
The statement quoted above is unfounded and even contradicted by the 
following text found on page 6-23 of the Report, “Concentrations of Cr(VI) similar to 
the sporadically-elevated concentrations found in MW-23 are found in the alluvial aquifer near 
well MW-12, approximately 500 feet from MW-23. The sporadically-elevated Cr(VI) 
concentrations in MW-23 may be related to intermittent groundwater flow through localized 
fractures that connect to the nearby alluvial aquifer.”  Section 10.1.2.1 also discusses 
that the source of chromium at well MW-23 may be from a connection to the 
alluvium.    
 
It is recommended that the first quote above (page 6-22) be deleted from the 
Report.   
 
If an additional groundwater chromium source is not identified as a result in the 
East Ravine groundwater investigation, then it must be assumed that the 
chromium detections in bedrock well MW-23 are related to the known plume 
(e.g., neighboring alluvial well MW-12) reported to have originated from historic 
Bat Cave Wash discharges.   


 
38. Page 6-24, Section - 6.7.3.1 Salinity, Paragraph 1, Line 8:  Reference to Figure 


5-18 is incorrect and should be revised.   
 


39. Figure 6-2:  The figure titled, Copper Concentrations in Groundwater, 1997-
2007, contains a few errors that warrant additional data quality checks for 
Figures 6-2 through 6-8.  On Figure 6-2, the color coding appears incorrect for 
the following wells:  MW-20-70, MW-20-100, and MW-20-130.  Additionally, 
these wells are reported on the figure to have detected copper 100 percent of 
the time.  This is not accurate and should be revised.   


 
40. Figure 6-8:  The figure titled, Selenium Concentrations in Groundwater, 1997-


2007, was found to contain errors (MW-20 well cluster).  A revised figure was 
provided to DTSC via email on August 29, 2008.  This revised figure has two 
sampling events for TW-02S and TW-02D.  An older electronic data base 
provided to DTSC includes three sampling events (one related to an IM2 
sampling event).  A revised figure should be included in the Report.  The two  
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versus three sampling event issue for wells TW-02S and TW-02D also applies to 
other figures (e.g., Figure 6-6).   


 
41. Figures 6-9a, b, and c:  As mentioned during the August 19, 2008 TWG 


meeting, figures delineating the chromium plume should be contoured to 
background concentrations, not just a 50 ug/L value.  This should include a 
hexavalent chromium contour line of 31.8 ug/L.  Due to the limitation of applying 
the background value to fluvial formation waters, it is also requested that fluvial 
wells with detectable concentrations of chromium also be identified on these 
figures as well as in tables and/or text.   


 
42. Figure 6-14:  This figure titled, Locations of Additional Groundwater 


Investigations to Support the RFI/RI, should also include well installations 
proposed for the Part B soils investigation that will assess potential on-site 
source areas.  This was mentioned to the TWG on August 19, 2008.   


 
43. Figure 6-20:  This figure illustrates the modeled chromium plume from 1960 to 


1997.  Text within the Report should discuss why the chromium plume persists 
in the upper reaches of Bat Cave Wash in the well MW-9 area and if the 
modeling suggests a potential contaminant source in the vadose zone or 
saturated zone that would continue to feed the plume.  The discussion could 
address an estimated time at which uncontaminated upgradient waters would 
reduce existing contamination in the MW-9 area to background concentrations.   


 
SECTION 7 - Surface Water Quality Characterization 
 


44. Page 7-1, Section 7.1.1 - Chemical Parameters and Data Sets for 
Characterization, Line 4:  The July 2007 date is in error and should be 
corrected.   


 
45. Page 7-1, Section 7.1.2 - Regulatory Standards for Surface Water:  Arizona 


regulatory surface water standards are not mentioned in this section.  The 
section should include a statement or discussion regarding how Arizona 
standards / ARARs compare to those already mentioned.    


 
46. Page 7-1, Section 7.2 - Surface Water Characterization Data, Line 9:  It should 


be noted that unfiltered surface water data are currently being collected and 
may be used to assess risk to human health.   


 
SECTION 8 - Pore Water Investigation 
 


47. Page 8-2, Section 8.2.1 - Pore Water Sampling (February 2003), Line 5:  
Figure 4-7 should be referenced instead of Figure 4-6.   
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48. Page 8-3, Section 8.2.2.2 - Sampling Results for General Chemistry 
Parameters, Specific Conductance and pH:  The Report references that a site 
COPC (specific conductance) is greater in downstream locations as compared 
to locations located upstream of the site.  Further discussion as to why the 
downstream locations exhibit the elevated specific conductance values as well 
as certain general chemistry parameters (e.g., sodium, chloride) should be 
included in the Report similar to the organic carbon discussion in section 
8.2.2.4.   


 
SECTION 9 - River Sediment Characterization 
 


49. Table 9-2:  A footnote should be included explaining what “B” stands for in the 
Manganese column.   


 
SECTION 10 - Conclusions and Recommendations 
 


50. Page 10-1, Section 10.1.1 - Completeness of the RFI/RI, Paragraph 3, Last 
Sentence:  The Report only cites the East Ravine area for additional 
groundwater characterization.  The Report must also mention well installation 
proposed for the Part B soils investigation that will assess potential on-site 
source areas.   


 
51. Page 10-2, Section 10.1.2.1 - Groundwater Characterization, Third Bullet:  The 


conclusion to not carry specific conductance forward as a COPC may need to 
be changed to address comments contained within this memorandum on 
Section 6.2.3.2.    


 
52. Page 10-3, Section 10.1.2.1 - Groundwater Characterization, First Bullet:  The 


conclusion to not consider other trace metals (e.g., arsenic, molybdenum, and 
selenium) as COPCs needs to be modified based on comments contained 
within this memorandum on Sections 6.2.2.1 and 6.2.3.5.   


 
53. Page 10-3, Section 10.1.2.1 - Groundwater Characterization, Second Bullet:  


The bullet states, “The historical discharge of high specific conductance wastewater at 
SWMU 1 does not correlate to the groundwater Cr(VI) plume and is not readily discernable 
from the naturally-occurring areas of high specific conductance groundwater at the site.”  This 
conclusion will need to be replaced with language that is in line with Section 
6.5.1 which concludes that historic discharges may have contributed a lingering 
higher TDS to the plume area compared to non-plume portions of the aquifer.  
See also comments contained within this memorandum on Sections 6.2.3.2.   
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54. Page 10-4, Section 10.1.2.4 - River Sediment Characterization, Paragraph 3:  
The paragraph indicates that no additional characterization work is required.  
This should be amended to indicate that soil and sediment sampling are being 
conducted around the mouth of Bat Cave Wash as part of Part A soil sampling.   


 
55. Page 10-4, Section 10.1.3 - Identification of COPCs in Affected Media:  


Conclusions regarding COPCs contained in this paragraph will need to be 
revised to address additional COPCs discussed in this memorandum.  The 
paragraph should be further amended to indicate that, contrary to what is stated, 
elevated groundwater constituents (e.g., molybdenum, selenium, TDS) do 
coincide, in general, with the historical discharges to Bat Cave Wash.   


 
56. Page 10-4, Section 10.2.1 – SWMU 1/AOC 1:  Conclusions regarding additional 


COPCs should be amended in this section (see above comment).   
 


Peer Reviewed By:  Alfredo Zanoria, CHG, CEG 
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August 14, 2008 
 
Aaron Yue, Project Manager 
Geology Permitting and Corrective Action Branch  Reply to: 700 Moreno Avenue 
Department of Toxic Substances Control  La Verne, CA 91750 
5796 Corporate Avenue 
Cypress, CA 90630 
 
Dear Mr. Yue: 
 
Topock RCRA Facility Investigation/Remedial Investigation Volume 2 Report 


The Metropolitan Water District of Southern California (Metropolitan), a member of the Topock 
Consultative Workgroup, has reviewed the RCRA Facility Investigation/Remedial Investigation 
(RFI/RI) Volume 2 Report.  Metropolitan agrees with the overall conclusions in the report and 
believes the report is adequate to move forward towards the goal of selecting the final remedy.  
We found this report to be well written and comprehensive.  This report will provide an excellent 
reference for developing the Risk Assessment and Corrective Measure Study.  


The following comments are considered minor and support the clarification of the report details. 


ES.6.1.6 Hexavalent and Total Chromium, page ES-10.  At the end of the first paragraph the 
possible causes for variability in the distribution of chromium are listed.  Possible density driven 
transport at the source may have also contributed early on to the chromium distribution and 
should also be listed as a possible contributing factor.  We recommend that density driven 
transport be mentioned as a contributing factor early on in the groundwater contamination. 


ES.6.2 Fate and Transport of Chromium in Groundwater, page ES-11.  The third paragraph 
indicates the movement of chromium by density-driven flow “is not a significant transport 
mechanism.”  Density driven flow can occur with minor percent differences in fluid densities, 
which may have existed initially between the blowdown waste and shallow groundwater at the 
time of discharge to Bat Cave Wash.  RFI/RI discussion in the first paragraph on page 6-21 and 
section 6.7.1 include the possibility of this transport mechanism, which should be carried 
forward in other sections.  As stated above, we recommend that density driven transport be 
mentioned as a contributing factor early on in the groundwater contamination. 


ES.8 Pore Water Characterization, page ES-14.  The last paragraph makes some very strong and 
absolute statements about the natural reducing capacity of the fluvial sediments.  The extent of 
the reducing capacity throughout the fluvial area may not be consistent and therefore the total  
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capacity cannot be ascertained with 100 percent certainty.  The capacity of the reducing zone 
cannot be accurately quantified.  Therefore, Metropolitan recommends that the word 
“ubiquitous” in the second sentence be deleted.  We recommend that the last sentence starting 
with “Based on the results…” be reworded to reflect the limitations of the reducing zone. 


ES.10.2.2 SWMU 2, page ES-17.  The fourth bullet of this section states “…reducing conditions 
within PGE-8 that would have resulted in any Cr(VI) remaining in the water discharged to PGE-
8 after treatment at the compressor station …would have been removed from groundwater”.  
There is no discussion or data presented in the report on the reducing conditions and 
environment in the bedrock.  We recommend a discussion and some data be presented in a 
pertinent section of this report to show the reducing environment in the bedrock wells. 


1.1 Site Location and Description, page 1-2.  The second sentence states the Topock 
Compressor Station is located 12 miles southeast of Needles, whereas, it states 15 miles in 
section ES.1.  Which is correct? 


2.1.3 Constituents of Potential Concern – SWMU 1/AOC 1, page 2-4.  In the top paragraph there 
are two sentences that mention “effluent”.  The effluent pertains to the OWS effluent.  The 
sentences should be changed to: “An OWS effluent sample collected in November 1986 …” and 
“The OWS effluent may also …” 


3.6.4 Summary, page 3-16.  The second bullet states: “The vast majority of discharge in the area 
is directed to the Colorado River, with most discharge occurring upstream of the Topock site.”  
Is this true that most of the groundwater discharges to the river upstream of the site?  Later in the 
document it states that the groundwater basin in the Topock area is a losing stream and exhibits a 
net discharge to the river.  We recommend some additional description of the groundwater 
hydrology of the Mohave Valley in Section 3.0 to better describe the hydrologic budget in the 
valley. 


5.1.1 Hydrogeologic Information, page 5-2.  The last bullet lists the USGS seismic survey  
from 2004.  USGS conducted a seismic survey in 2007 (as presented at the TWG meeting on 
October 16, 2007).  We recommend a brief discussion on why the 2007 survey results were not 
used. 


5.1.3.1 Top Miocene Bedrock Structure Map, page 5-4.  It states “The interpreted bedrock 
elevation map (Figure 5-9) was prepared using date from the RFI/RI and ISPT drilling 
investigations and the 1962 Caltrans’ Topock I-40 bridge exploratory borings…”  As stated 
above, we recommend a brief discussion on why the 2007 survey results were not used. 
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5.1.2 Hydrogeologic Cross Sections.  Figure 5-1 Location of Hydrogeologic Sections does not 
show the Cross Section designated C-C’. 


5.2.1 Horizontal Gradients in Alluvial Aquifer, page 5-11.  The fourth paragraph provides an 
estimate of the average groundwater velocity as about 45 feet/year.  Because of the variability in 
the inputs to this estimate, the velocity would be better stated as a range.  For example, 
estimating that the chromium plume moved about 3,000 feet from Bat Cave Wash to the flood 
plain adjacent the Colorado River in less than 40 years would result in a groundwater flow 
velocity equal to 75 feet/year, which may be more representative of average flow conditions.  
We recommend that the groundwater velocity be expressed as a range. 


5.3.1.6 Groundwater Reductive Zones, pages 5-18 to 5-19.  It states at bottom of page 5-18 
“Subsequent IM No. 3 extraction has drawn shallow fluvial groundwater westward and 
downward in this area, so that by the end of 2007, many of the deeper wells have become 
reducing (Figure 5-22).”  Figure 5-22 does not clearly demonstrate reducing conditions at the 
deeper wells.  Well 36-100 shows an ORP of -61.7 and nitrate at 0.5 with low amounts of 
manganese and iron, while the shallower zones (36-40, 36-50, and 36-90) show more negative 
ORPs and higher concentrations of manganese and iron.  We recommend that proper references 
be included to show the trend that deeper wells are becoming more reducing (especially in the 
pumping area).  


The last paragraph in this section discusses the tests and report on the anaerobic cores.  We 
recommend that the “Phase II Anaerobic Core Testing Summary Report” dated June 2008 be 
referenced. 


5.3.2 Stable Isotopes, page 5-19 to 5-21.  This section includes discussion of the stable isotopes 
for characterizing the groundwater sources.  It includes discussion on Figure 5-23a and 5-23b but 
there is no citation in the text for 5-23c. 


6.2.1.2 Specific Conductance and pH, page 6-3.  The last paragraph of this section states that the 
pH range for the slant well MW-53D/M are higher than other floodplain wells (including slant 
well MW-52).  It is suspected that this is caused by construction and borehole sealing.  We 
recommend including a possible explanation for the elevated pHs.   


6.2.1.3 Copper, Nickel, Zinc, and Lead, page 6-4.  The second full paragraph should be changed 
to include mention of chromium: “The detection frequencies in Table 6-6 for all metals except 
zinc and chromium are below 50%”.   
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6.2.2.1 Non-COPC Trace Metals, page 6-5 to 6-6.  The second full paragraph on page 6-6 
mentions that manganese exceeds the ARARs in 1% of the data, but manganese is not included 
on Table 6-8.  A discussion and data should be presented for manganese. 


6.2.3.3 Copper, Nickel, Zinc, and Lead, page 6-8.  The last sentence in the first paragraph does 
not accurately describe the concentration distributions.  From the Figures 6-3 to 6-5 it appears 
that most of wells above background are outside the lateral plume boundary or from shallow well 
depths above the vertical plume area.  We recommend a revised discussion of the detection 
trends along with references to figures and data.  


6.2.3.5 Other Trace Metals, page 6-9.  This section should also include discussion of 
manganese. 


6.3.1 Lateral Chromium Distribution in Alluvial Aquifer, page 6-11.  In paragraph three and four 
it discusses “five mid-depth” and “five deep wells”, respectively.  It is not clear from Figures 
6-9b and 6-9c how many wells there are; the figures show three wells.  We recommend a 
clarification of this discussion.  


6.3.2.1 Vertical Chromium Distribution at Well Clusters, page 6-12 to 6-13.  The second 
paragraph on page 6-12 discusses the range of Cr(VI) concentration in the vertical well cluster 
for the in-situ pilot tests.  Where is that data?  It states that higher concentrations are exhibited in 
the shallow wells.  Is there a table or figure?  Also the possibility for density-driven transport 
early on near the source area may have contributed to higher concentrations at depth in the area 
and should be considered (RFI/RI page 6-21, first paragraph and Section 6.7.1).  We recommend 
a clarification of this paragraph along with proper figure and data references.  In addition, we 
recommend inclusion of density-driven flow as a possible contributing factor early on in the 
groundwater contamination. 


6.5.1 General Chemistry, page 6-18.  The first paragraph describes Cr(VI) variability.  It is 
possible that density driven transport early on may have also contributed to the distribution and 
should be included.  As stated above, we recommend inclusion of density-driven flow as a 
possible contributing factor early on in the groundwater contamination. 


6.5.2 Stable Isotopes, page 6-18.  There are five separate citations for Figure 5-22a which should 
be 5-23a. 
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6.7.3.1 Salinity, pages 6-24 to 6-25.  On page 6-24 there is a citation for Figure 5-18, which 
should be 5-19.  On page 6-25, the third sentence in the second paragraph should read “The 
average TDS concentrations in these wells in the deep interval are ….” 


7.2.4 Evaluation of Surface Water Characterization Findings, page 7-6.  The second paragraph 
states “…there is no contamination in surface water from the past operations…”  It can only be 
stated unequivocally that there is no surface water contamination during the monitoring period.  
We do not know for certain what occurred in the river prior to that period.  This statement should 
be reworded to reflect that contamination to the surface water did not occur during the time 
period in which monitoring occurred. 


8.2.2.4 Geochemistry of Site Pore Water, page 8-4.  The last paragraph uses the word “any” 
preceding Cr(VI) in two places.  This implies that the reducing zone has an infinite capacity and 
will remove all amounts of chromium that it comes in contact with.  We do not know the 
chromium load or duration of contact that would exceed the capacity to reduce chromium in this 
zone.  Extremely high concentrations and total mass, albeit unlikely, could breakthrough this 
zone and enter the river.  We suggest the deletion of the words “any”.  


9.2.2 Pore Water Study (2005–2006), page 9-2 to 9-3.  The last paragraph states that the shallow 
sediments below the Colorado River favor reduction.  The data for the sediments collected in 
2005 were taken at 2 feet below river and there is no data presented for Redox-sensitive species 
(e.g., nitrate, ammonia, manganese and iron).  The pore water samples were taken 6 feet below.  
There was limited data associated with the sediment samples collected in 2005.  Therefore, the 
conclusions about reducing conditions cannot be definitively made.  We recommend rewording 
this section to acknowledge the limited amount of data available from the 2005 sediment 
sampling and the inability to draw conclusions. 


10.1.2.3 Pore Water Characterization, page 10-3.  The last sentence uses the word “any” 
preceding Cr(VI), which implies an endless capacity.  As mentioned above, the word “any” 
should be deleted. 


10.1.2.4 River Sediment Characterization, page 10-4.  The last sentence in the first paragraph 
states that the geochemical indicators in the sediment (sampled in 2005) show reducing 
conditions.  The data in Table 9-3 shows TOC to be non detect, which is probably due to the 
high reporting level.  There is no data presented on Redox-sensitive species (e.g., nitrate, 
ammonia, manganese, and iron).  The river sediment sampling in 2003 (Table 9-2) has more data 
available than the sampling in 2005 (Table 9-3).  Conclusions from the 2005 sampling are 
difficult to draw.  We recommend rewording this section to strengthen the discussion and 
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conclusions from the 2003 sampling and acknowledge the limitation of the data and conclusions 
from the 2003 sediment sampling. 


10.2.2 SWMU 2, page 10-5 to 10-6.  The first bullet on page 10-6 states “reducing conditions 
within PGE-8”.  The reducing conditions in the bedrock are not discussed thoroughly in this 
report.  A brief discussion of these conditions should be included in the appropriate section of 
this report. 


Appendix H, Attachment 1. Appendix B.  Where is this document referenced in the RFI report?  
What time period does this document cover?  How is this different than Appendix H1?  We 
recommend a brief discussion and reference to Attachment 1 in Section 4.2.  This should discuss 
why it is included in this report and how it differs or complements the plans listed in Table 4-1.  


Appendix I.  There is a page with a plot of MW-40 well results.  The bottom plot is incorrectly 
labeled MW-41S.  Should it be MW-40S? 


Sincerely, 
 
 
 
Bart Koch 
Unit Manager 
 
BK:smh 
H://letters/bk Topock rcra volume 2 report.docx 
 
cc:  Eric Fordham 
 Geopentech 
 525 North Cabrillo Park Drive 
 Suite 280 
 Santa Ana, CA 92701 


 
David Gilbert 
Pacific Gas & Electric 
Mail Code B24A 
PO Box 770000 
San Francisco, CA 94177-001 
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