2008 Deep Soil Background Report

Appendix A


BMI Common Areas (Eastside), Clark County, Nevada
October 2009

2008 Deep Soil Background Report

Appendix A

BMI Common Areas (Eastside), Clark County, Nevada
October 2009


Response to NDEP Comments Received May 11, 2009 on the
2008 Deep Soil Background Report dated March 2009
General Comments:

1. Comments made on the recent Supplemental Shallow Background Report (Revision 4) should be considered for this document.

Response: In making revisions to the Deep Background Report, the project team has considered NDEP’s recent comments on the supplemental shallow background report and has incorporated similar revisions accordingly.
2. Some cleanup is required.  For example, some statistical methods are partially described, but do not seem to have been used; there are some apparent “cut and paste” issues that appear to have been carried over from the Supplemental Shallow Background Report (Revision 4).

Response: During this round of revisions to the report, BRC has sought out and removed such “cut and paste” wording issues.
3. More discussion regarding the overall results of the component results sections is needed.  Some sections provide overall conclusions, but some do not.

Response: During this round of revisions to the report, the discussion has been expanded to provide overall conclusions within each section, where it did not previously exist. 
4. Further interpretation of results would be helpful in some sections.  The reader is sometimes pointed to a particular Appendix to see what was found in terms of results, but there is very little interpretation of these results in the main text.  Sections 3.6.5, 3.6.6, and 3.6.7 can use more text along these lines.  It is understood that BRC is to assemble a summary report across all background datasets, however it does not mean that conclusions cannot be drawn and documented as a result of this investigation.

Response: The discussion has been revised in this version of the report to include expanded interpretation of results, particularly in sections 3.6.5 through 3.6.7. 
5. More generally, the conclusions should be cast in terms of differentiating between subsets of background data that are not statistically similar.  There is sufficient evidence to support the contention that these data represent background conditions, but the point ultimately is that there are subsets of the background data that should be considered before use in a comparison with site data from a sub-area at the BMI Complex and Common Areas.

Response: In this version of the report, the conclusions presented have been re-cast to better differentiate between subsets of background data that are not statistically similar.  
6. A previous comment by NDEP (general comment #4) was not entirely addressed.  Only one sentence was added but nothing that addresses variability in arsenic concentrations.

Response: The prior General NDEP comment read as follows: “Note also that one of the points of doing this study was to see of arsenic concentrations are different in the TMC.  There has been some suspicion that they might be higher and more variable.  Since arsenic is usually a risk driver, this is important to understand, and important to discuss in the conclusions.” In the revised report, the conclusions section has been expanded to discuss the specific issue of arsenic variability. 
Specific Comments:

7. Page iv, Abbreviation and Acronym List, please verify this list is complete.  Based upon NDEP’s review of the document it appears that this list is not complete.

Response: During this last round of revisions, the abbreviation and acronym list has been reviewed and edited for completeness. 
8. Page 1-1, Footnote 1.  The word “site” should be capitalized as “Site”.

Response: The word “Site” is capitalized in the revised document in the subject footnote and throughout the report. 
9. Page 1-2, 2nd paragraph, Item 2.  It would be helpful to describe where the Muddy Creek formation (MCf) daylights at the BMI Common Areas.

Response: The subject text has been revised on page 1-2 to indicate that there are some outcrops to the northeast of the site, but the UMCf does not appear to outcrop within the Site.

10. Page 2-1, Footnote 2.  A period is needed after the word omitted, instead of a comma.

Response: The punctuation in the subject sentence has been revised on page 2-1. 
11. Page 2-4, 1st paragraph, 2nd to last sentence.  Please change “…exhibit obvious lower variance…” to “… show lower variance than site samples…”

Response: The wording in the subject sentence has been revised as suggested on page 2-4. 
12. Page 2-4, 3rd paragraph.  Why have reporting detection limits (RDLs) been introduced?  NDEP guidance discusses sample quantitation limits (SQLs) as the preferred language, based on BRC’s use of SQLs in various data validation summary report (DVSRs), sampling and analysis plans (SAPs) and related documents (and United States Environmental Protection Agency (USEPA) guidance).  Please clarify.

Response: The term RDL has been replaced with the term SQL here and throughout the revised report. 
13. Page 2-5, Section 2.3.  NDEP has data validation guidance that should be referenced and followed.

Response: NDEP’s data validation guidance was issued after the data review was conducted for the deep background soil data, as presented in the DVSR; however, the data were later reviewed for potential effects on the DVSR associated with NDEP’s guidance. The results of that review and a citation to that guidance have been added to the subject text on page 2-6. 
14. Page 2-9, 2nd paragraph under Criterion IV.  RDLs are introduced here. Although these are described later in the report as the same as SQLs, recent NDEP guidance documents use the term SQL (largely because of the previous use of this term in BRC SAPs and risk assessment reports).  Please use the term SQL to maintain consistency between reports.  See also comment above.

Response: The term RDL has been replaced with the term SQL here and throughout the revised report.
15. Page 2-9, 3rd paragraph under Criterion IV.  The paragraph attempted to say that multiple detection limits are unlikely to have an effect on the use of these data for background comparisons with site data.  This is not correct and is one of the problems that has been identified by NDEP, resulting in NDEP guidance on detection limits.  When detection limits are very different between two datasets that are being compared, then results of statistical tests can be driven by non-detects.

Response: The subject paragraph has been substantially rewritten on pages 2-9 and 2-10 in the revised report to more thoroughly explain the issue. 
16. Page 2-9, 3rd paragraph under Criterion IV.  It does not seem that several of these 2-sample tests have been used to support this study.  For example, t-tests, Gehan’s test, the quantile test and the slippage test do not appear to have been used in this report.  Consequently, it is not clear why these tests are described here and elsewhere in this report.

Response: References to statistical tests not performed as part of this study have been removed.
17. Page 2-9, Criterion IV section.  Please include text to describe the minimum detectable activity (MDA)) for radionuclides.  

Response: The section of text has been revised on page 2-9 to include a reference to MDAs for radionuclide analyses. 
18. Page 2-10, 2nd paragraph 6th sentence and elsewhere in the text.  Please reword “high cooler temperatures” to something like “high temperatures of the storage coolers”.

Response: The subject wording has been revised as suggested on pages 2-11 and 2-15.
19. Page 2-12, Precision paragraph.  Some reference is needed to justify some of the statements at the end of this paragraph.  Otherwise, some more explanation is needed.

Response: The subject text has been expanded on page 2-13, including a reference to the data usability tables in Appendix E where the qualified data are presented.  
20. Page 2-13, Accuracy paragraph.  Some reference is needed to justify some of the statements at the end of this paragraph.  Otherwise, some more explanation is needed.

Response: The subject text has been expanded on page 2-13 to identify the accuracy issues noted.
21. Page 2-14, Last paragraph.  This sentence (paragraph) is associated with the comparability paragraph.  It should be connected to that paragraph for clarity.  The discussion should also be expanded to provide context for the basic concern.  The sentence starts by saying “As previously note”, but it is not clear where this is previously noted.

Response: The subject text has been revised on page 2-15 as suggested.  
22. Page 3-1, 1st paragraph.  Other background reports should also be referenced.

Response: References to the BRC/TIMET and Supplemental Shallow Soil background reports have been added to the subject text on page 3-1. 
23. Page 3-2, 2nd last paragraph.  Please also check the BRC Supplemental Shallow Background Report to confirm that the summary statistics tables do not include non-detects for radionuclides.

Response: These tables were corrected where necessary in the revised Supplement Shallow Background Report.
24. Page 3-2, last paragraph.  It is not clear that t-tests and WRS tests have been conducted in this study?  Please clarify.

Response: The subject text has been deleted from the report because these analyses were not applied to the deep soil background dataset.
25. Page 3-3, 1st sentence.  Please change “…Gehan test…” to “…Gehan ranking system…”

Response: The subject text has been deleted from the report because this method was not applied to the deep soil background dataset.  
26. Page 3-3, 2nd paragraph.  Although USEPA suggests that a method detection limit (MDL) is established as some form of confidence interval, this is in fact incorrect.  The number of (low concentration) samples analyzed is not taken into account in the calculation of an MDL, in which case it is not a confidence construct.  It is instead an estimated 99th quantile of the distribution for the low concentration samples analyzed, often assuming a normal distribution.  Please change the text to say 99% probability instead of 99% confidence, since that is actually a more accurate statement.

Response: The subject text has been revised on page 3-3 as suggested.
27. Page 3-3, Section 3.1.4.  This section should be rewritten following the redline comments provided for the Supplemental Shallow Background Report.

Response: The subject text has been rewritten on pages 3-3 and 3-4 to be consistent with the comparable text in the Supplemental Shallow Soil Background Report. 
28. Page 3-4, Section 3.1.4, last paragraph.  Correlation analysis has not been brought into this argument.  It should be included, also see previous comments.

Response: The subject text has been rewritten on pages 3-3 and 3-4 to be consistent with the comparable text in the Supplemental Shallow Soil Background Report, including a discussion of correlation analysis.
29. Page 3-5, Probability Plots.  Part of the purpose of these plots is to compare datasets for the four geologic units included in this study.  This should also be explained.  

Response: The subject text has been rewritten on page 3-5 to note that one purpose of the plots in this particular study is to compare datasets for the various lithologies evaluated.
30. Page 3-5, Probability Plots.  Inflection points are not very reliable.  They might be useful in data exploration, but reliance on them is fraught with problems.  Random data from a known distribution will often demonstrate so-called inflection points.  The argument here should be less definite and placed in context of exploratory data analysis.

Response: The subject text has been rewritten page 3-5 to note that use of probability plots may be helpful in data exploration.  However, use of inflection points is unreliable and should be used with considerable caution (DON 2002).

31. Page 3-5, Probability Plots, last sentence.  This does not imply as stated that the populations of data are referred to as normally distributed.  The best that can be said is that the data appear to follow a normal distribution.

Response: The subject text has been rewritten on page 3-5 to note that “… populations of data that plot as a straight line in a linear scale may be inferred to follow a normal distribution.”

32. Page 3-5, Box Plots.  The median is represented with a line in the middle of the box rather than a point.

Response: The text has been revised on page 3-5 to refer to a line representing the median in the box plots instead of a point.

33. Page 3-5, Box Plots.  The median is represented with a line in the middle of the box rather than a point.

Response: See response to comment #32 above. 
34. Page 3-6, 2nd full paragraph.  The need to specify the enormity of the dataset should be removed from the text.

Response: The statement referring to the enormity of the dataset has been removed from the revised report. 
35. Page 3-6, Footnote 12.  This is not NDEP’s current understanding.  The implication seems to be that only the northern River data will be used for comparisons with the Deep Background data.  It is not clear why the original River background data were not compared as well.

Response: As discussed in the Supplemental Shallow Background report, although it is appropriate to perform comparisons of background to Site data using either the 2008 (North) River or the 2005 (South) River datasets based on the geologic conditions at the Site, given the proximity of the 2008 River dataset to the Site, this is considered the more appropriate dataset for comparison purposes. 

36. Section 3.4, general comment.  For some of the analytes that are listed in this section, RDLs appear to be similar but the frequency of detection (FOD) is very different.  Although differences in concentration are possible in the geologies that are characteristic of these data sets, this magnitude of difference might not always be expected, and sometimes, chemical analytical issues are indicated instead.  Please clarify.

Response: Differences due to different laboratory or different analytical methods are minimized as the same laboratory and the same methods were used to generate all the background soil datasets.  In addition, the chemical analyses have been reviewed as part of the laboratory’s QA/QC protocols.  The laboratory reported no concerns with the analytical protocols for any of the background events nor did they report or provide any evidence that there existed analytical issues with the data. No edits to the text were made in response to this comment.
37. Page 3-7, Footnote 13.  The wording that describes the range of values is confusing.  Instead of stating “…for each stratigraphic unit.”, the footnote should read “…across all stratigraphic units.”

Response: The subject footnote has been revised on page 3-6 for clarification. 
38. Page 3-8, Chromium (VI) section.  It appears that Tables 5-8 list the range for the MDL, not the RDL (compared Tables to the raw dataset that accompanied this report).  It is suggested that the raw data set RDL values be compared to the values presented in Tables 5-8.  Please check and clarify.

Response: As seen in the database excerpt to the report, the MDL for chromium (VI) is the same value as its SQL. The reporting limit summaries presented in Tables 5 through 8 and the range of mean reporting limits presented in the text on page 3-8 correctly reflect the SQLs for chromium (VI).
It should be noted that for most metals in the background dataset, the SQL is usually twice the value of the MDL because of 2-fold dilutions associated with their analyses. However, for chromium (VI) the dilution is 1-fold (i.e., non-diluted). This is also the case for mercury, for which the MDL and  SQL are also the same values. No changes to the text were made in response to this comment. 
39. Page 3-9.  Silver section.  Reviewing the raw data for silver indicates that the RDL is 0.04, however this section is left blank.  Please clarify.

Response: As noted in the row headings for the tables within this portion of the text, the reporting limits presented (SQLs) are the values for mean reporting limits for non-detections. Since silver was reported as detections in 100% of the 2008 Deep Soil background samples, there were no reporting limits associated with non-detections, so the section was left blank. No edits to the text were made in response to this comment.
40. Page 3-11.  Section 3.5.1.  This section requires a rewrite.  Classical statistics is set up so that the null hypothesis can be rejected, but not so that the alternative hypothesis can be accepted.  This is a limitation of classical statistics. The text should state something along the lines of “(i) fail to reject the null hypothesis or (ii) reject the null hypothesis”.  Of course, most practitioners assume that a rejected null hypothesis implies acceptance of the alternative, despite the technical flaws in doing so.  NDEP recognizes the challenge, but such overt admittance to accepting null hypotheses should be avoided or placed in context.  The 2nd paragraph of this section also needs to be reworked.  However, the word  “datasets” is still used in the text when defining the null hypothesis.  Hypothesis tests are about comparing parameters.  If the null and alternative hypotheses were clearly stated, this would become clear.  Also, the null hypothesis is not that the mean/median are comparable, it is that they are the same (identical).  Furthermore the second sentence fragment in this paragraph refers to “hypotheses”.  If there is one null hypothesis you can’t reject or fail to reject multiple hypotheses.  Please state either fail to reject the null hypothesis or reject the null hypothesis.  The 2nd, 3rd, and 4th paragraphs can all benefit from some rewording.  Also change “null hypothesis was that” to “null hypothesis is that”.  Please rewrite along the lines of the redline version of comments provided for the Supplemental Shallow Background Report.

Response: The subject text has been rewritten consistent with the approved text edits for the Supplemental Shallow Background Report. 
41. Page 3-12, Section 3.5.2.  1st sentence under last bullet.  Please remove irrelevant references as well as the sentence fragment “…for its validity…”.

Response: The subject text has been rewritten consistent with the approved text edits for the Supplemental Shallow Background Report.
42. Sections 3.5.2 and 3.5.2.1.  It is unclear in these sections what level of significance is being used for multiple comparison tests.  In one instance (Section 3.5.2), an alpha of 0.05 is specified and the other instance (Section 3.5.2.1), a correction factor is applied to this alpha level.

Response: The subject text has been rewritten consistent with the approved text edits for the Supplemental Shallow Background Report.
43. Page 3-13, Kruskal-Wallis Test, 1st sentence.  Change “Kruskal-Wallis test is a non-parametric one-way ANOVA for ranks” to “The Kruskal-Wallis test is a non-parametric analog for the one-way ANOVA that is based on ranks”.
Response: The subject sentence has been revised on page 3-12 as noted in the comment. 
44. Page 3-13, Last paragraph, 2nd sentence.  The correct reference should be included in this sentence (i.e., deep soil background investigation study), rather than Supplemental Shallow Background Study.

Response: The subject sentence has been deleted from this section during the course of more substantial edits. 
45. Page 3-13, Section 3.5.2.2.  This section should be rewritten along the lines of the redline version of comments provided for the Supplemental Shallow Background Report.

Response: The subject section has been revised along the lines of the Supplemental Shallow Background Report.

46. Page 3-14, List Item 1.  Please change “comparable” to “similar”.

Response: The subject text has been revised on page 3-14 as suggested. 
47. Page 3-14, List Item 2.  It is not clear that any 2-sample comparison tests have been performed (other than the Tukey HSD tests).  Please clarify.

Response: The reference to 2-sample comparison tests has been removed. 
48. Page 3-14, Section 3.5.2.3, last paragraph.  “Analytical DQOs” is a misnomer.  DQOs are aimed at the decision to be made, not at analytical quality.  Please change the last part-sentence to “one may only conclude that these constituents are present….”.

Response: The subject text has been revised on page 3-14 in response to the comment. 
49. Page 3-15, Section 3.6, 1st sentence.  This sentence needs to be reworded.  The objective of the investigation is to look at the deep soil background dataset, not compare whether or not the supplemental shallow and 2005 BRC/TIMET background data are similar.

Response: The subject text has been revised on page 3-15 in response to the comment. 
50. Page 3-15, Section 3.6.1.1, 1st sentence.  This sentence should be expanded to include the possibility of using appropriate subsets of these data for future background comparison.  Note also the formatting problem with the title of this subsection.

Response: The subject text has been revised on page 3-15 in response to the comment. 
51. Page 3-16, 2nd paragraph under bullets and other similar instances in the results section.  Please reference Table G-1 in the text.

Response: References to the applicable Appendix G tables have been inserted throughout Section 3.6. 
52. Sections 3.6.1 through 3.6.4, general comment.  Each of these sections needs conclusions that relate to the statistical difference between the relevant subsets of background data, so that future use of these data is cast in terms of comparison of Site data with appropriate subsets of the full background dataset.

Response: In the above-referenced sections, conclusions have been added relating to the statistical differences between the relevant subsets of background data, casting future use of these data in terms of comparison of Site data with appropriate subsets of the full background dataset.
53. Page 3-18, 1st paragraph, last sentence.  When referring to the specific number of elements that have significant differences, it is recommended that the wording be consistent (e.g., 18 elements with significant differences).

Response: The wording of the subject sentence has been revised for consistency. 
54. Page 3-19, 1st set of bullets.  According to the post-hoc comparison tests, boron and uranium-233/234 should also be included in this list.

Response: Boron and uranium 233/234 have been added to the bullet list in response to the comment.
55. Page 3-20, last paragraph.  The second sentence of this paragraph is a bit unclear.  Are the 18 elements referring to the combined total of significant differences for the deep/surface and deep/10’ comparisons?  If so, there are more than 18 instances.  Please clarify.

Response: A footnote has been added to clarify the manner in which the significant differences were tallied. Specifically, 18 elements had significant differences in the comparisons between Deep and Surface datasets and/or Deep and Subsurface datasets. 13 elements had significant differences in the comparisons between Deep and Surface datasets, and 15 elements (10 of which were the same as in the former comparison) had significant differences in the comparisons between Deep and Subsurface datasets. 
56. Page 3-22, 1st (partial) paragraph, last sentence.  Why has a normality test been performed if there are few data?  Please clarify.

Response: The subject sentence was removed.
57. Page 3-22, 1st full paragraph.  This seems to contradict the preceding paragraph.  Were any tests performed for these data?  Please clarify.

Response: The discussion has been modified to be consistent with the revised method/adjustment when multiple tests have been applied to evaluate a single hypothesis.
58. Page 3-22, Section 3.6.5.  This section has no discussion relating to the tables that are presented.  What do these results imply?  This section needs to have an expanded discussion and interpretation of results.

Response: For infrequently detected constituents, subsequent comparisons using detected-only data may be considered when detection limits are comparable and frequency of detects are found to be similar. A discussion of the results follows the tables.  No further analyses (i.e., multiple sample comparisons) were conducted for the two constituents that met the above conditions because these subsequent analyses were not considered likely to provide results that would affect overall decision-making. 
59. Page 3-22, 2nd item under table.  How were RDLs determined to be similar if the range is less than 10-fold?  Is there a reference that can be listed here? 

Response: No specific guidance on this issue is known to be available. Consequently, SQLs within a 10-fold range were considered to be similar for the purposes of acting as a trigger to conduct tests of proportion.  BRC is unaware of references for this approach.
60. Page 3-22, Footnote 20.  The note about the Wilcoxon Rank Sum test is not necessary here.  NDEP suggests that BRC delete this.

Response: This text and footnote have been removed from the report.
61. Page 3-24, first sentence.  “analyzes” should be changed to “analyses”.

Response: The subject text has been revised on page 3-24 as suggested. 
62. Page 3-24, Section 3.6.6.  This Section needs to be expanded.  There needs to be discussion and/or interpretation of the results of the correlation analysis.

Response: The subject text has been revised along the lines of the Supplemental Shallow Background Report.. 
63. Page 3-25, 2nd paragraph.  The reference to BRC/TIMET (2007) seems inadequate.  Presumably the reference itself references another source for this (reasonable) assertion.  Please cite the original reference.

Response: As discussed with Neptune, the reference was retained.

64. Page 3-25, last full paragraph.  Correlations are observed within the uranium chain, but no mention is made of the thorium chain.  Presumably this is because the correlations within the thorium chain are not high.  This continues to be an issue.  Also, have the radionuclides been subjected to the secular equilibrium tests?  Many of the datasets associated with the various BMI Companies’ projects do not exhibit high correlations for radionuclides in the thorium chain, even though the concentrations seem to be at background levels.  An explanation for this phenomenon would be helpful.

Response: As agreed with Neptune, the lack of a correlation is difficult, if not possible, to explain.  Further investigation found no explanation for the lack of correlation for these decay chain radionuclides.   The subject text has been revised on page 3-26 along the lines of the Supplemental Shallow Background Report
65. Page 3-26, Section 3.6.7, 2nd paragraph.  Please delete reference to “recommended by NDEP”.

Response: Such references have been deleted from the report. 
66. Page 3-26, Section 3.6.7.  This section is also missing adequate description or interpretation of results.

Response: An interpretation of the results of visual examinations of scatterplots has been added to this section. 
67. Page 4-1.  1st paragraph, last sentence.  The purpose of this study needs to reworded along the lines of the need to evaluate the Deep Background data to determine if there are separate subsets that are statistically different, and to compare the Deep Background data to previously collected background datasets, etc.

Response: The purpose of the study has been reworded as suggested. 
68. Page 4-1, 4th from last line.  Please insert “of” between “result” and “reporting”.

Response: The subject text has been revised as suggested on page 4-1. 
69. Page 4-2, 1st paragraph, 1st sentence.  Please change “datasets” to “dataset”.

Response: The subject text has been revised as suggested.
70. Page 4-3, last paragraph, 1st sentence.  If the goals are as stated at the beginning of this section, then it is not clear that they are met.  Rewording the first paragraph of Section 4 might affect the wording of this paragraph.  Please check as edits are made.

Response: The first paragraph of Section 4 has been revised to clearly present investigation goals to provide basis for discussion that goals are met presented later in this section.
71. Page 4-3, last paragraph.  A previous NDEP comment (general comment #3) was not addressed.  Can examples be provided that illustrate case-by-case use of these data or an appropriate subset of these data?

Response: As agreed to with NDEP and provided in the response to NDEP’s previous comment, the conclusions section was expanded to include general recommendations for future uses of the datasets. The summary report referenced in the response to Comment #2 is considered a more appropriate location for detailed discussion of how the various datasets will be used. 
72. Table 1 (headings, 3rd column, and table footnotes).  The text refers to UMCf (Upper Muddy Creek Formation) while these figures refer to “TMC”.  Please address these consistency issues.

Response: In the revised report, the references in Table 1 to this lithologic unit have been changed to UMCf for consistency with the text. 
73. Appendix G.  G-2 through G-4.  Please indicate what the various depths correspond to in the footnote section (e.g., subsurface = 10’).

Response: In the revised report, the footnote section has been revised to clarify the specific depths involved. 
74. Appendix H, Table H-9.  The previous NDEP comment (#76) was not entirely addressed.  This table of correlation matrices does not convey useful information to the reader.  There isn’t a legend regarding what each color signifies and the scale makes the table unreadable.  

Response: Table H-9 has been revised to include a legend explaining the color coding, and its scale has been decreased for improved readability. 
75. Appendix H, Individual Value Plot Legends and Scatterplot titles.  As noted above, the text refers to UMCf (Upper Muddy Creek Formation) while these figures refer to “TMC”.  Please change to UMCf for consistency.

Response: In the revised report, the lithologic references in the Appendix H figures have been changed to UMCf for consistency with the main text.
Response to NDEP Comments Received December 28, 2008 on the
2008 Deep Soil Background Report dated October 2008

General Comments:

1. Four geologic units are identified as follows: the Quaternary Alluvium (Qal) for McCullough, River and Mixed; and the Tertiary Muddy Creek (TMC).  Comparisons are made between these four units for this dataset.  It is probably appropriate to also compare these data to the data from the 2005 study since those data cover the first three of these geologic units.  Because the geologic units are the same in these cases, it is reasonable to believe that their data should be combined (e.g., combine 2005 McCullough data with 2008 McCullough data), especially since some of the Qal data in this study are from shallow depths.

Response: The purpose of this report was to collect and analyze data for metals and radionuclides in background soils deeper than 20 feet bgs that are comparable to site soils in geologic units and depths not covered by the existing Background Shallow Soil Summary Report (BRC/TIMET 2007) and 2008 Supplemental Shallow Soil Background Report (BRC, in review). All comparisons presented in this report were discussed and agreed upon with NDEP prior to preparation of this report. In fact, this report does include statistical comparisons between the 2005 shallow McCullough and 2008 deep McCullough datasets, as well as comparisons between 2005 shallow Mixed and 2008 deep Mixed datasets, and 2008 shallow River and 2008 deep River datasets. The comparisons are presented and discussed in this report. Further discussions and potential dataset combinations may be considered and will be included in the upcoming Background Soil Summary Report (see response to Comment #2 below).  
2. It seems that a further report is warranted that brings together all of the background datasets, resulting in (probably separate) datasets for the five distinct geologies that have been identified for the site (the four discussed above plus the north River geology from the 2008 supplemental background dataset).

Response: As has been discussed with NDEP, upon final NDEP concurrence that all the background datasets are appropriate and approved for use, BRC will prepare a summary report that presents each of the individual datasets for the various lithologies and depths.
3. The conclusions section is lacking major conclusions with respect to how this dataset will be used in the future.  These data are both similar to previous background data by geology, and different from them.  An understanding how or if different sub-sets of data should be combined across the three background studies would be helpful.

Response: The conclusions section has been expanded to include general recommendations for future uses of the datasets.  The summary report referenced in the response to Comment #2 is considered a more appropriate location for detailed discussion of how the various datasets will be used.

4. Note also that one of the points of doing this study was to see of arsenic concentrations are different in the TMC.  There has been some suspicion that they might be higher and more variable.  Since arsenic is usually a risk driver, this is important to understand, and important to discuss in the conclusions.

Response: The conclusions section on page 4-2 has been expanded to include this issue. 
5. There are detection limit (DL) problems still.  NDEP’s more recent guidance needs to be followed to try to garner consistency in the approach to DLs.  It is for this type of reason that NDEP has requested a more through definition of the Sample Quantitation Limit (SQL) in recent reports.  For future use in comparison to site data, these DL issues might cause comparability issues.  Some resolution is needed.

Response: The text has been revised to incorporate the use of the RDL for the statistical analyses and evaluations of data adequacy. The use of this reporting limit is consistent with NDEP guidance.
6. A choice of 0.05 has been made for the significance level for each statistical test that has been run.  This is inappropriate and probably leads to identification of more differences than are reasonable.  The large number of tests and the inclusion of multiple comparisons requires a different approach that adjusts for a family-wise significance level of 0.05.  That is a smaller target should be used for the individual tests.  There are approaches for deciding which adjustment to make, but often the simplest is to divide the family-wise error rate of 0.05 by the number of tests that are considered.  Some care should be taken with the Tukey HSD tests, which are often reported with a similar adjustment already made, although that is not clear in the results as presented.  NDEP can discuss possible approaches with BRC, if desired.  Note also that the p-values are not reported for the multiple comparison tests – this needs to be done to understand the strength of the test results.

Response: It is ERM’s understanding that NDEP is referring to the use of a correction when more than one test in a particular study is applied when a single null hypothesis of no effect is tested.  A Bonferroni correction/adjustment is one of the more basic and common procedure used to adjust the alpha level to account for random chance when using multiple tests to test a single null hypothesis.  Text has been revised and a discussion of a Bonferroni correction has been included in the report to provide an added perspective to the findings of multiple tests (see Section 3.5.2.2).

Note that the use of a Bonferroni correction would not have changed the overall conclusions of the study with regard to significant geochemical differences (i) among the four deep lithologies (Table G-1) and (ii) among the 2008 deep, and shallow (0 ft bgs), and deep (10 ft bgs) from previous investigations (Tables G-2 through G-4).
Specific Comments:

7. Page 1-1, Section 1.0, 2nd paragraph, middle sentence.   Please include the GES report in the revised report.
Response: A copy of GES’s Deep Background Investigation Report is provided electronically in Appendix B of the revised report.
8. Page 1-1, Section 1.0, 2nd paragraph, last sentence.   This sentence is unclear and should be reworded.

Response: The subject sentence has been revised to clarify that this report provides a summary of the scope of work and data associated with the Deep Background Investigation (leaving the details to the above-referenced GES report) after which the statistical analyses employed and the associated results are presented.
9. Page 1-2, Section 1.1, bullets.  All the bullets start with the same term (“Soil chemical data…”) – this could be cleaned up some.

Response: As suggested, the bullet list has been revised to remove some of the wording redundancy. 
10. Page 1-3, Section 1.2, 2nd paragraph, last sentence.   Please include a reference for the 2004 NRCS SSURGO database.
Response:  The subject text has been revised, and a reference to the 2004 NCRS SSURGO database has been added to the References section as suggested. 
11. Page 2-1, Section 1.2, 3rd Bullet.  Please change “impacted” to “potentially contaminated”

Response: The text in Section 2.1, page 2-1, has been revised as requested. 
12. Page 2-1, Section 2.1, paragraph under 3rd Bullet, last sentence and Footnote #1.  Only 20 point locations are shown on Figure 1 as a “Boring Location”, but there should be 21 boring locations in total (three soil units times seven locations per unit).  Please clarify.

Response: One of the boring locations was incorrectly color-coded in Figure 1; DBSA4 should be identified as a boring location as opposed to a boring location not used.  This has been fixed in the revised report figure.
13. Page 2-2, Footnote 2.  Please provide additional discussion regarding borings that were not completed.
Response: The footnote has been revised to reference only those boring locations that were actually completed. Reference to the GES field investigation report is also provided..  
14. Page 2-3, Section 2.2, last paragraph.  Please provide justification for the treatment of field duplicates as independent samples in light of the new NDEP guidance on this topic.  For example, is the variability between duplicates similar to the variability between samples?  Even a qualitative argument would be helpful.

Response: The revised text on page 2-4 has been expanded to include a discussion of the appropriateness of treating field duplicates as independent samples, based on NDEP’s November 2008 guidance, which states that NDEP’s preferred approach to managing duplicate data is to include field duplicates as independent samples, unless the field duplicates exhibit obvious lower variance than the site data.
15. Page 2-3, Footnote 3.   Why were the 0’, 5’, and 10’ samples removed from the deep background dataset?  It appears (from Table 1) that other 5’ and 10’ samples were retained from other borings and were analyzed for VOCs, OCPs, and SVOCs (see page 2-4, 1st paragraph).

Response: As noted in the footnote, the focus of the deep background investigation was to establish datasets for metals and radionuclides within depth intervals greater than 10 feet bgs; the text has been revised to clarify that the metals and radionuclide data from the 0’, 5’, and 10’ samples were removed from the deep background dataset.  As discussed elsewhere in the report, the VOC, OCP, and SVOC data were intended to be used in assessing the likelihood of potential contamination at those locations, which, if judged to be significant, could have resulted in the metals and radionuclide data associated with those locations being removed from the background dataset (because it would then hypothetically not be possible to dismiss a potential for high bias due to impacts). The text has also be revised to clarify that the term “background dataset” refers to the metals and radionuclide data (excluding the other chemical data collected during the deep background investigation), which will be used in comparisons to metals and radionuclide site data as part of the site closure process.
16. Page 2-4, Section 2.2; List of metals and below.  See general comment about detection limits and related items.  It would be helpful if the approach to DLs could be made consistent.

Response: The revised text has been expanded to specify the metals for which elevated reporting limits appear to have affected their frequencies of detection (i.e., antimony, cadmium, selenium, and silver).
17. Page 2-5, Section 2.3.  If the data validation is limited to a 1-page description with no discussion of issues that arose, then it is requested that the DVSR be made available in the package, at least electronically.

Response: The DVSR is included electronically in Appendix B in the revised report. 
18. Page 2-5, Section 2.3, last sentence.  Please reword – this is not sufficient by itself to say that the “overall objective of the data collection event was met”.  This only refers to the completeness component of the data usability that is described in the next section.

Response: The sentence in question was deleted, as a more thorough discussion of data usability review findings is provided in the following section.
19. Section 2.4, general comments.

a. NDEP has not been able to find a reference to Appendix D in this section.

Response: The reference is on page 2-6 (original version, page 2-7 in the revised report) in the last sentence of the paragraph following the bullet list in the introductory section of Section 2.4. 
b. DU for the organic chemicals does not seem to be available.  Please explain.
Response: Organic chemicals and general chemistry parameters have been added to the data usability tables located in Appendix E.
20. Section 2.4, the NDEP has the following comments:

a. Page 2-6, 1st paragraph.  The recent NDEP guidance on data usability (DU) should be referenced now, with supporting references as necessary to the USEPA guidance (which is referenced in the NDEP guidance).

Response: The subject text has been revised to include a reference to the recent NDEP DU guidance on page 2-6. 
b. Page 2-8, Criterion IV, last paragraph, second sentence.  The laboratory reporting limits (RLs) are not the detection limits of concern if SQLs as defined in NDEP’s recent guidance are to be used.  Please revise to discuss SQLs instead of RLs.

Response: Reference to SQLs (referred to as RDLs in the report) instead of RLs have been revised throughout the report, and statistical plots and analyses use these values instead of RLs..
c. Page 2-8, Criterion IV.  In addition, and from the discussion in Section 2.2, there are metals for which detection limits are problematic.  It is not clear, therefore, that this criterion has been met adequately.

Response: As discussed in Section 3.4, there are a few metals for which the RDLs for one or more datasets (i.e., 2005 shallow data, 2008 shallow data, and 2008 deep data) were problematic and there is some question as to whether statistical comparisons between these datasets (or between the background dataset and Site datasets) could reliably be performed. These metals are antimony, cadmium, selenium, and silver). The discussion has been expanded to discuss this potential concern.
d. Page 2-9, Criterion V.  Some discussion is needed about the rejected data for the organic chemicals.

Response: The subject text has been expanded to discuss the rejected data. 
e. Page 2-9, Criterion V, last sentence. This sentence probably also belongs in the conclusions, or possibly other places in the report.

Response: A sentence similar in wording to the subject text was originally present in the third paragraph of Section 4 (Summary and Conclusions). However, after further evaluation of the VOC, SVOC and OCP data, this sentence has been reworded here and in the Conclusions section as follows: “Given (1) the relatively low reported organic chemical detections, (2) the fact that they are associated with soil intervals appreciably shallower than those assessed for background metals and radionuclide data, and (3) the lack of historical uses associated with the sampling locations, there do not appear to have been significant impacts from other anthropogenic sources and there is no evidence suggesting that the use of the metals and radionuclide data from this investigation for determining background conditions would not be appropriate”
f. Page 2-10; Please define the acronyms “LCS” and “LCSD” in the text and include both acronyms in the acronym list on page iv.

Response: The acronyms have been defined in the text and on the acronym list as requested. 
g. Page 2-10;  Each one of the data quality indicators (DQIs) is described, but there is not much in the way of interpretation with respect to the data.  This is particularly true in the case of representativeness.  Some further discussion or explanation that these DQIs have been satisfied is needed.

Response: The text has been expanded to include further data interpretation in terms of the DQIs. 
h. Page 2-11;  Along those same lines, it is not clear that the comparability DQI has been satisfied for some chemicals.  Perhaps this is not an issue for this report, but it will be for site background comparisons that use these data if the DL issues are not resolved and made more consistent across chemicals and projects.

Response: As discussed in a prior comment, BRC concurs that site background comparisons for antimony, cadmium, selenium, and silver may be problematic due to variable reporting limits. The discussion in this section has been expanded to discuss this potential concern. BRC continues to work with the project laboratories to establish adequately low RDLs across chemicals and projects.
21. Section 3.0, general comment.  Please remove these specific references.  At the very least Singh and Singh, and DON do not discuss the statistical methods that are used in this report.  The statistical evaluation of these data does not follow what is in these documents, because these documents do not cover ANOVA, multiple comparisons, and inadequately discuss correlation.  It would be better to reference the previous background study reports by BRC.

Response: The subject text has been revised to include more appropriate references. 
22. Page 3-1; Section 3.1.1, 1st paragraph.   The total number of soil samples is 222 (including field duplicates), but on page 2-3, 4th paragraph, it is stated that a total of 173 total samples (including field duplicates) were collected.  Please clarify. 

Response: The tally of 222 soil samples (including field duplicates) refers to all samples collected during the deep background soil investigation. However, a subset of those were associated with depth intervals shallower than 20 feet bgs and organics analyses, and are not part of the deep background data set for metals and radionuclides. A total of 173 samples (including field duplicates) were collected from soil intervals deeper than 10 feet bgs for the purpose of characterizing deep soil background conditions. In addition, some sample locations/depths were analyzed for hexavalent chromium only, in addition, not all sample locations/depths were analyzed for radionuclides. For this reason the totals from the text and Table 1 do not match the individual metal total sample numbers in Table 2. The subject text has been revised to cite the 173 sample tally, with a footnote explaining the individual metal/radionuclide sample number discrepancies.
23. Page 3-2, Section 3.1.2.  The last bullet seems to imply that organic chemicals were removed from the dataset (although the only example given is for % moisture).  Please clarify.

Response: The text in Section 1 (see footnote on first page) has been revised to clarify the definition of “background dataset” which specifically includes only metals and radionuclides. The subject text has been reworded slightly to allow for this distinction and organic analyses have been added as parenthetical examples. 
24. Page 3-2; Section 3.1.3.   The discussion of non-detects for radionuclides does not seem accurate for this dataset.  The discussion seems to imply that all radionuclide analyses generate activity results, even if the results are negative.  However, the data includes non-detects.  Some clarification is needed.  NDEP requires that all reported values are used without censoring for radionuclides.

Response: As noted in the subject text, all reported radionuclide values are used without censoring. The subject text has been reworded for clarification, and the summary tables have been revised such than non-detections are no longer indicated for radionuclides.
25. Page 3-2; Section 3.1.3.  SQLs are not fully defined.  The difficulty is that the term SQL is not used in the raw datasets.  Please follow the recent NDEP guidance on this issue.

Response: The term SQL has been replaced with the term RDL throughout this report. 
26. Page 3-3; Section 3.1.4, 1st sentence and through the text on this page.   If there are obvious or extreme outliers, they should be identified by sample location, analyte, and depth.
Response: Because no outliers were so extreme such that their representativeness was in question, it is BRC’s position that providing a list of them would detract from the primary focus of this section. This approach is also consistent with prior NDEP comments on the Supplemental Shallow Soil Background investigation report, in which NDEP noted that the emphasis on outliers was too great.
27. Page 3-3; Section 3.1.4, 2nd Bullet.   This bullet is difficult to follow.  Please list the constituents with respect to the Qal sample outliers.  Also, please reference the appropriate appendix so the reader can follow the text.  The last sentence is also confusing – it indicates that the 130’ and 140’ samples from DBSA-30 were assigned to the TMC classification based on soil boring logs.  Is this the only location where this assignment occurred?

Response: The subject bullet has been removed. Since the re-assignment of samples from the Qal to the UMCf in DBSA-30 is based on re-interpretation of the boring log, a discussion on this issue is provided in a footnote on page 2-2.
28. Page 3-4; Section 3.2, 1st paragraph.   The second to last sentence of this paragraph indicates that the majority of outliers are close to the regression line in the probability plots (Appendix E).  Please list the exceptions.

Response: BRC assumes that the comment applies to Section 3.1.4. This section has been re-written to be consistent with discussion on outliers in the supplemental background report.
29. Page 3-4, Section 3.2, last bullet.   NDEP cannot find the boxplots that show the 2008 deep soil dataset prior to the reassignment of the two data points from Qal to TMC.  Also, similar to a previous comment, were all 130’ and 140’ samples combined into the TMC classification or just location DBSA-30?

Response: See response to comment #27 above. This subject bullet has been removed.
30. Page 3-5, Section 3.2.  Somewhere in the discussion of plots, it would be helpful if a note was provided that symbols on the plots for detects and non-detects are different.

Response: The text has been revised to explain that symbols used for the data points in the boxplots distinguish between detections and non-detect values.
31. Page 3-5, Section 3.2, last paragraph in the “Boxplots” subsection.  Please note in the text that the plots also compare the deep background dataset to the 2005 and 2008 shallow background datasets.

Response: The subject text has been revised as noted. 
32. Page 3-5, Section 3.2, “Scatterplots” subsection.  Include a reference to the appropriate appendix (Appendix G). 
Response: The subject text has been revised and moved to Section 3.6.
33. Page 3-6, Section 3.3.  Please make it somewhat clearer that the non-detect data are summarized completely separately from the detect data (e.g., insert the word “separately”).
Response: The subject text has been revised on page 3-6 as noted.
34. Page 3-6, Section 3.4.  The summary here seems more useful than the summary in Section 2.2.  Can these two summaries be made more consistent?

Response: The summary in Section 2.2 is provided as an initial cursory introduction to the frequency of detection issue. Section 3.4 is intended as a more thorough discussion, more specifically regarding the frequency of detection. No changes have been made to the report in response to this comment.. 
35. Page 3-7, Footnote 10.  This footnote is difficult to understand and should be reworded.

Response: The situation addressed by the footnote has been resolved upon changing to the use of the RDL for the evaluations, and has been removed.
36. Page 3-7, Section 3.4,  Chromium (Cr) VI.  Looking at the raw data, the “SQL” for Cr VI appears to be the RL.  Consistency in definition of SQLs is still needed.

Response: As previously noted, the revised report uses the RDL as the basis for comparison of reporting limits. In the prior version, the reporting limit used in this section for all the metals was the RL (as surmised in NDEP’s comment) as opposed to the RDL. 
37. Pages 3-7 to 3-9, Section 3.4.  The NDEP has the following comments:

a. Several of the % detection values are reported incorrectly when comparing to Table 2.  Also, future deliverables should be consistent in reporting with or without decimal places (e.g., compare tungsten and thallium to other analytes).  It is also not clear why many of the mean detected concentrations for the analytes listed are less than the mean SQLs for non-detects (e.g., antimony, chromium, silver, etc.).  This is probably an issue of separation of detects and non-detects.

Response: Due to some revisions during the final production of the first draft, including revisions to the rounding approach, Table 2 underwent changes that were not reflected in the text. The text and tables of this revised version have been cross-checked for consistency.

An effort has been made to employ significant figures consistently for all the metals, based on values reported by the laboratory.

As noted above, in the prior version of the report, the reporting limit used in this section for all the metals was the RL (not the RDL). Upon changing to the use of the RDL for this purpose, the mean detected concentrations are now higher than the mean reporting limits.
b. It is unclear what is being presented for the 2005 and 2008 shallow background data examples (with the exception of detect frequency).  From what tables and stratigraphic units are these values being derived?  For example, antimony has a single value reported for the 2008 Supplemental shallow data but the 2005 shallow data is reported as a range.  Please clarify.

Response: As noted in Footnote #16, “For all summary tables in this section, the value for Percent Detection reflects the full dataset for each event, as taken from Table 2, and the range of values provided for the other parameters was taken from Tables 4 through 14, for each stratigraphic unit.” The 2008 supplemental shallow data were summarized as single values in the summary tables that are the subject of this comment rather than ranges because only one stratigraphic unit was sampled during that event. However, to reduce confusion, in the revised report, ranges representing the mean RDL and mean detection derived from Tables 5 through 8 (2008 Deep Samples), Tables 9 and 10 (2008 Supplemental Shallow Samples), and Tables 11 through 14 (2005 Shallow Samples) are included for each event.
c. The sample size should be included in these tables.

Response: The summary tables in the text have been expanded to include the number of samples analyzed during each event for the metals listed. 
38. Page 3-10; Introduction to Section 3.5.  The paragraph includes an item (2), but not an item (1).  Please edit as appropriate.
Response: The subject sentence has been revised. 
39. Page 3-11; Section 3.5.1.  It would be helpful if the hypotheses were separated into different paragraphs, and some more information was included on the specification of the null and alternative hypotheses.  The ANOVA and correlations have different purposes, which need to be explained more clearly.  Also, multiple comparisons are not described here – the null and alternative hypotheses for these comparisons should also be introduced and developed here.

Response: The text has been revised in this section to include the additional information requested. 
40. Page 3-11; references in Section 3.5.2.  The references to Singh and Singh and to DON seem inappropriate.  There is a long history of non-parametric statistics, with far better references than these two documents, especially since the purpose of these two documents is not focused on non-parametric statistical analysis.  NDEP suggests that BRC delete these references and include alternate references.

Response: In addition to Singh & Singh and DON, references from statistical reference books are provided to support the definition.
41. Page 3-11; Section 3.5.2.  Non-parametric tests also usually have an assumption of symmetry, which is why they are often thought of as tests of the medians.  The assumptions of the specific tests used here should be fully documented here.

Response: Text has been added to the Kruskal-Wallis test indicating that the underlying distributions of datasets being tested are assumed to have approximately the same shape.  It is ERM’s understanding that symmetry in the data’s distribution is not a requirement/assumption for this test.
42. Page 3-11; footnote 11.  This footnote is not necessary and can be deleted.

Response: The footnote in question has been deleted. 
43. Page 3-11; footnote 12.  Please note that the Gehan ranking could be applied to the data outside of the tests (e.g., in EXCEL), and then those ranks could be used directly in the tests.  NDEP assumes that ½ DL was used instead, although clarification is needed.  If Gehan ranking for these tests is desired, NDEP can make sure this capability is added to EnviroGiSdtT or GiSdT.  Please advise.
Response: The footnote was modified to indicate that a substitution of ½ of the RDL was used for non-detects.  As discussed with NDEP, modification of GiSdT at this time was not considered necessary to support the preparation of this report.
44. Page 3-11, Section 3.5.2, last line.  Replace “test” with “tests”.

Response: The subject text in the current report has been revised as noted.
45. Page 3-12; Section 3.5.2.1.  In general, the 0.05 significance level used will identify more differences than are probably reasonable.  See general comment on family-wise error rates and appropriate adjustments.  This is also an issue for footnote 13.

Response: Please see response to Comment #6.
46. Page 3-12; Section 3.5.2.1.  A reference should be provided for the Tukey HSD tests.

Response: A reference to these tests has been added to the revised text. 
47. Page 3-12; Section 3.5.2.1.  The K-W post hoc comparisons are not defined in the text.  The Behrens-Fisher tests are defined in a footnote (15) and they need to be defined in the text.

Response: The text has been expanded to define these post-hoc comparison tests. 
48. Page 3-12; footnote 15.  We have provided these tests in R previously, however, we recognize that they have not been updated for new versions of R.  These tests could be included in GiSdT or EnviroGiSdT if the need is identified.  Please advise.
Response: As discussed with NDEP, modification of GiSdT at this time was not considered necessary to support the preparation of this report. 

49. Page 3-12, Section 3.5.2.1, Frequency of Detection subsection.  It is not entirely clear what has been done here.  The proportions tests are appropriate only if the DLs are similar in each dataset.  If they are similar, then the proportions tests can be run.  Please clarify if this is consistent with the approach taken.

Response: The Z-test for two proportions was conducted when the RDLs were similar in each dataset.  
50. Page 3-13, Section 3.5.2.1, 1st sentence under item 2.  This sentence needs to be reworded (use of similarity and inferred twice each makes the sentence awkward).

Response: The sentence has been removed in the revised text. 
51. Page 3-13, Section 3.5.2.2, correlation analysis.  Please note that for both multiple comparisons and the correlation tests, the p-values should be presented in the Appendix tables.

Response: The p-values have been provided in Appendices G and H.
52. Page 3-13, Section 3.5.3.  Section 3.5.4 mentions again the use of parametric and non-parametric tests.  The introduction to this section should do that as well.

Response: This section has been expanded to include reference to the parametric and non-parametric tests. 
53. Page 3-14, Section 3.5.3, 4th paragraph, 1st sentence.   Shouldn’t there be 32 remaining elements? There are 38 metals listed in Table F-1 (Appendix F) and six of those were excluded from statistical tests.

Response: The tally of 33 “remaining elements” refers to the elements remaining beyond the five listed in the text above as having no significant differences, not the six listed as having a low frequency of detection. The text has been revised for clarification.
54. Page 3-15, Section 3.5.3.   Tests against the TMC concentrations are now introduced, but without a subsection heading.  Please insert a new subsection heading.
Response: A new subsection heading was inserted in the revised text. 
55. Sections 3.5.3 and 3.5.4.  Insufficient discussion is provided of the organics analyses that were run to confirm that these are reasonable background locations.  
Response: Section 2.4 has been revised substantially to include discussion of the organics analyses performed to assess whether the sampling locations are representative of background conditions. It is BRC’s position that this discussion is more appropriate to that section than sections 3.5.3 and 3.5.4, which focus on statistical analyses performed on the metals and radionuclide background data set. Therefore, no revisions were made to these sections in response to this comment.
56. Page 3-15, Section 3.5.3, 3rd group of Bullets.   Calcium is listed twice.  What about silver?  It appears that no significant differences were found between the TMC and Qal for this metal as well.
Response: The list of metals for which no significant differences were observed has been revised to correct this error.
57. Page 3-15, Section 3.5.3 2nd to last paragraph.   This paragraph is more or less repeated from the previous page.  

Response: While the subject paragraph is similar in wording to the prior paragraph, it is retained in the revised report because it pertains to the Qal/TMC comparisons, whereas the former paragraph pertains specifically to the Qal comparisons. 
58. Page 3-15, Section 3.5.3 last paragraph.   Similar to a previous comment, shouldn’t there be 53 remaining elements?  Also, according to Table F-1 (Appendix F), there were 29 significant differences between the TMC and Qal/McCullough classifications, 13 significant differences for TMC and Qal/Mixed, and 18 significant differences between the TMC and Qal/River datasets.

Response: As noted in the response to the comment #53, the text has been revised for clarification. 
59. Page 3-16, Section 3.5.4, 1st paragraph, 2nd to last sentence.   The probability plots and individual value plots are only presented for deep background data, so how can these be used for comparison to the 2005 background data sets?

Response: The subject text has been revised to remove the statement that probability plots and individual value plots were used for comparison to 2005 data sets. 
60. Page 3-16, Section 3.5.4, last paragraph, last sentence.   It seems that 21 elements are significantly different between the surface and 10’ bgs samples based on the number of green boxes that are present in the table (these are also assumed to indicate significant differences, right?  If not, what do these actually indicate?).  

Response: Counts have been checked and text has been revised.
61. Page 3-17, Section 3.5.5.   Similar to a previous comment, probability plots and individual value plots are only presented for deep background data, so how can these be used for comparison to the 2008 background data sets?

Response: The subject text has been revised to remove the statement that probability plots and individual value plots were used for comparison to 2005 data sets.
62. Page 3-18, Section 3.5.5, paragraph under the 2nd group of bullets, 1st sentence.  Aren’t there 29 remaining elements (assuming 38 metals, not counting the duplicate analytes that are presented in Table F-3 of Appendix F)?  In the last sentence of the same paragraph, aren’t there 12 elements with significant differences when comparing surface to 10’ bgs data sets?

Response: Counts have been checked and text has been revised. 

63. Page 3-19, Section 3.5.7, Table.  For tests of proportions, this test applies when DLs are similar.  For chromium (IV), the minimum detect is approximately six times less than the minimum non-detect.  How can this be considered an additional candidate for the test of proportions analysis?  More generally, the tests for proportions should be applied only if the DLs are similar for the two (or more) populations under consideration.  Please explain what is of interest is the results of those tests, which do not appear to be discussed directly in this report.  Please revise this section.
Response: Tables and text have been revised to summarize the analyses for infrequently detected constituents.
64. Page 3-21, Section 3.5.8.  Some further interpretation of some of the plots would be helpful.  Specific examples would be helpful of the types of correlation effects that are being observed.  Some are provided in Section 3.5.9, but more specific examples would help here.

Response: The revised text has been expanded to include further interpretation of the plots and types of correlation effects observed. 
65. Page 3-23, Section 3.5.9.   This section can be expanded a bit to discuss the results in more detail.

Response: The revised text has been expanded to include further interpretation of the results.
66. Page 4-1, Section 4.0, 2nd paragraph, 3rd sentence.   This sentence indicates that a total of 173 soil samples were collected, however page 3-1 indicates that 222 samples were collected.  Please clarify.

Response: As previously noted, the tally of 222 soil samples (including field duplicates) refers to all samples collected during the deep background soil investigation. However, a subset of those were associated with depth intervals shallower than 20 feet bgs and organics analyses, and are not part of the deep background data set for metals and radionuclides. A total of 173 samples (including field duplicates) were collected from soil intervals deeper than 10 feet bgs for the purpose of characterizing deep soil background conditions. The subject text correctly refers to a total of 173 samples.
67. Page 4-1, Section 4.0, 4th paragraph, 2nd sentence.   This sentence refers to a location.  Please clarify which location.

Response: The sentence has been removed from the revised text.
68. Page 4-1 to 4-3, Section 4.0.   Rather than repeating text from previous sections, this section should draw the major conclusions with respect to the usage of the deep background data set (i.e., what do the significant differences between Qal/McCullough and Qal/River imply?  Application of portions of this data set to specific areas of the Site?).  Please give examples.
Response: As noted in response to general comment #2, upon final NDEP concurrence that all the background datasets are appropriate and approved for use, BRC will prepare a summary report that presents each of the individual datasets for the various lithologies and depths. 
69. Table 3.   It is not clear why so many of the VOCs have been rejected.  The organics chemicals data is used to help justify that these are background locations, therefore, some more detail is necessary.  However, as noted in other comments, there is not much discussion of the data for the organic chemicals.

Response: The revised text has been expanded to include a discussion of the results of the organics analyses, and associated data validation (Section 2.4). 
70. Table 4.   Some of the detection limits used (SQLs) appear to be reporting limits, and some appear to be method detection limits or reporting detection limits.  As described in more recent NDEP guidance, it would be helpful of the detection limit issues were cleaned up, if common terminology was used, and if common decisions were made for the different chemicals.

Response: As noted in response to prior comments, the reporting limits used in the revised report are RDL. 
71. Figure 1.   The scale in the lower right-hand corner of the figure is distorted and the label near the north arrow is incomplete.  Also, the “AOC3 boundary” is different than that shown in Figures 2 and 3 (i.e., the boundary located outside of the main site is not found on Figures 2 and 3).

Response: The figures have been revised to address the issues noted in NDEP’s comment. 
72. Figures 1, 2, and 3.  Only 20 “Boring Locations” are shown, but there are 21 locations in total.  It appears that boring location DBSA4 is not classified correctly per the bullet list for the McCullough Range Source given on page 2-2. 

Response: The figures have been revised to address the issue noted in NDEP’s comment (i.e., reclassification of location DBSA-4 as a sampled location).
73. Appendix F, Tables F1-F3.   Why are certain metals included twice (e.g., Niobium, Palladium, Phosphorous, etc.)?   It is unclear why there are duplicates and what the yellow highlighting indicates.

Response: The tables have been corrected. 

74. Appendix F, Table F-4.   Is this table necessary, given the fact that statistical analyses were not performed?

Response: Table is included for completeness.  Results of test were considered of limited use with regard to characterizing differences among Qal/Mixed 2008 Deep, shallow (0 ft bgs), and deeper (10 ft bgs) depth intervals from the 2005 BRC/TIMET dataset.
75. Appendix F, Tables F5-F7.   What does the light blue text indicate?

Response: The tables have been revised for clarification. Light blue text indicates constituents having sample size less than 4 samples.
76. Appendix G.  What is the point of the “2008 Deep Correlation Matrices for Metals”?  Also, what do the various colors indicate?  Please clarify and provide at a legible scale.
Response: This table was simply provided as a visual summary of the correlation analyses.
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