2008 Supplemental Shallow Soil Background Report

Appendix A
BMI Common Areas (Eastside), Clark County, Nevada
July 2009

Response to NDEP Comments Received June 29, 2009 on the
Supplemental Shallow Soil Background Report dated June 2009

1.
General comment, the electronic and printed versions of the report are different.  Sections are different, pagination is different, etc.  We have performed our review against the printed version for the most part, but some of the responses-to-comments (RTC) that we could not fully track might be because they are dealt with in the electronic version.  This needs to be rectified before NDEP can complete its review.  If the electronic version is the correct version then NDEP will need to perform another review.  If it is the printed version, then these comments should be sufficient.

Response: BRC and its consultant did a review of the printed version of the report and the electronic versions of the report that were included on the CD and found no differences between either the printed version, PDF electronic version, or Word electronic version of the report. The printed version of the report was printed using the PDF electronic version, so these two versions are identical. If NDEP compared the printed version to the Word electronic version, there may be differences in pagination due to differences between ERM’s and NDEP’s computer systems, versions of Word, installed fonts, and/or printers. This frequently causes the printouts (and what you see on the screen) to be different. These differences are beyond our control.
2.
General comment, note also that the printed redline version does not always show the same Section numbers as the revised printed version.  This also complicates review at this stage.

Response: See response to comment #1 above. If significant changes are made to a document, differences in pagination, heading styles, etc. between the redline version and the final version of the text will likely always exist due to how Word generates the redline text.
3.
General comment, use of the term “probability (p) values” repeatedly is unnecessary.  The term “p-value” is in common (statistical) use, should be used throughout, and can be defined in a footnote at its first occurrence.

Response: The term “p-value” is defined on page 3-21 and used throughout the remainder of the text.
4.
Page 1-2; 2nd sentence.  Please change “(Qr1 and Qr2)” to “(Qr1 and Qr2, respectively)”.

Response: This sentence has been changed as suggested on page 1-2.
5.
Page 3-2; last line of last full paragraph.  Change “observation” to “observations”.

Response: This sentence has been changed as suggested on page 3-2.
6.
Page 3-4; 3rd paragraph, 3rd sentence.  The text near the end of this sentence is confusing.  Please reword.

Response: This sentence on page 3-4 has been modified as suggested.
7.
Page 3-13; Section 3.6.1.  The description here only applies to classical statistical hypothesis testing.  This distinction should be made.  Either include the term “classical statistics” early in the Section, or insert a footnote to this effect.

Response: The term classical statistics has been added to the first sentence of this section.
8.
Page 3-13; Footnote 17.  Please change “19981” to “1981”.

Response: This change has been made on page 3-13.
9.
Page 3-14; Section 3.6.2, 1st sentence.  Please change “…relationships between two…” to “…relationships between the two…”.

Response: This change has been made on page 3-14.
10.
Page 3-17; Section 3.6.2.3, 2nd sentence.  Please change the text in the parentheses from “…visually…” to “…visual…”.

Response: This change has been made on page 3-17.
11.
Page 3.17; paragraph under 2nd bullet.  Comment 47 from the previous round of comments was not addressed.  Analytical DQOs is a misnomer.  DQOs are aimed at the decision to be made, not at analytical quality.

Response: The term “analytical data quality objectives (DQOs)” has been replaced with “project limit requirements” on page 3-17. 
12.
Page 3-18; Section 3.6.2.4.  A reference needs to be provided for the statement: “…1/20 hypothesis tests is expected to be significant.”  A reference to one or more of the statistical references already provided could be made here.

Response: Reference to Sokal and Rohlf 1981 has been added to this sentence on page 3-18.
13.
Page 3-18; Use of Multiple Two-Sample Tests.  NDEP is about to release a white paper that justifies a simple rule-of-thumb of dividing the family-wise error rate (0.05) by 2 (0.025) for this suite of comparison tests.  Perhaps this reference can be used here if the timing is appropriate.

Response: Reference to NDEP’s document on this issue has been added on page 3-18, replacing the personal communication with Gilbert reference.
14.
Page 3-19; Section 3.7, 1st sentence.  Please change “…to or different to…” to “…to or different from…”.

Response: This change has been made on page 3-19.
15.
Page 3-19; Footnote 26.  It is not clear why this footnote is included in this report.  Other than this footnote and the text referring to Bonferroni in the results Sections, there is no discussion about the overall Bonferroni correction factor.  Please include a brief section on this if Bonferroni is going to be used in this report.

Response: This footnote has been removed from the report.
16.
Page 3-21; 2nd sentence under first set of bullets.  Please clarify which 2005 dataset is, or datasets are, being referred to in this instance.

Response: The reference is to differences between the 2008 dataset and any of the 2005 datasets, therefore, the word ‘one’ has been replaced with the word ‘any’ in this sentence on page 3-21.
17.
Page 3-21; Last sentence.  Please change “…2005 dataset…” to “…2005 datasets…”.

Response: This change has been made on page 3-21.
18.
Page 3-22; last paragraph.  Comment 53 from the previous round of comments does not appear to be addressed in this version.  This study compares 2005 and 2008 data.  Please clarify how that is consistent with results from the 2005 study only.

Response: As suggested in the previous comment, this sentence has been removed from this paragraph on page 3-22.
19.
Tables 2 and 9 disagree regarding the number detects for tin.  All values in these Tables should be reviewed for accuracy.  The frequency of detections section for tin should also be reviewed for accuracy.

Response: Table 2 has been revised to indicate the correct frequency of detection for tin. No changes are necessary to the text.
20.
Appendix A, the NDEP has the following comments:

a.
General comment, in addition to the comments provided above for specific RTCs, see below.

Response: See response to comments below.
b.
Previous comment 26 does not appear to be addressed in the printed version, but does seem to be addressed in the electronic version.  Please revise accordingly.

Response: The following has been added to the end of Section 2.4.4 on page 2-9: “Radionuclides represent a different situation than metals. Radionuclide detection frequencies are considered using the minimum detectable activity (MDA) as the reported value below which measured results are considered “non-detections.” As discussed in Section 3.1.3, when radionuclides are not detected at activities greater than the MDA, the laboratory reports the measured activity, including those lower than the MDA. Therefore, all reported results for radionuclides are used in the statistical evaluations, regardless of where they fall relative to the MDA; therefore, the MDA and radionuclide detection frequencies relative to the MDA have no effect on statistical comparisons of the radionuclide data.”
c.
Previous comment 40 is not addressed.  While NDEP understands that ½ the detection limit (DL) was used, NDEP is suggesting that the data can be ranked in Microsoft EXCEL prior to running the Kruskal-Wallis (K-W) test using the Gehan ranking scheme.  The K-W test can be run on the Gehan ranks.  The RTC needs to acknowledge a preference for using ½ DL in lieu of Gehan ranking.

Response: Agreed. As noted in this comment, although the data can be ranked in Microsoft EXCEL prior to running the Kruskal-Wallis (K-W) test using the Gehan ranking scheme, preference was given for using 1/2-DL.
d.
The phrase “analytical DQOs” shows up once or twice (perhaps depending on if the reader is using the electronic or printed version), despite the previous comment 47.  Please verify that BRC Standard Operating Procedure 0 is being implemented.  

Response: See response to comment #11 above.
Response to NDEP Comments Received April 20, 2009 on the
Supplemental Shallow Soil Background Report Redline Text dated March 2009
General Comments:

1.
Several comments that were raised by NDEP in a previous round of comments were not completely or adequately addressed.  Additional issues were also identified and are listed below in the specific comments.

Response: See response to comments below.
2.
Chapter 2 should still provide more information on data usability.  NDEP guidance indicates what this Section should cover.  Perhaps reference to subsequent analyses presented in Section 3 and the iterative nature of validation, usability and data analysis would help.  It appears that the data are mostly usable for the statistical analyses presented herein.  Estimated values are used directly and detection limits are established reasonably for the supplemental background data.  But, there are some issues.  In particular, comparability between data and the detection limits for some chemicals is a problem.  That is, the 2005 Shallow Soils background data and the 2008 Supplemental Shallow Soils background data sets have different detection limits for some metals.  This problem might cause further issues when the data are used for background comparisons with site data.  This should all be noted, so that users of these background data understand the potential limitations and can adjust as necessary.

Response: The prior Section 2 text included a reference to this particular concern. See Criterion VI - Data Quality Indicators section pertaining to Comparability, in which was stated:  “As discussed in Section 2.4., differences in detection limits among datasets may affect data comparability for datasets comprised primarily of non-detected values. For these datasets, left-censored data can result in difficulties in differentiating whether datasets are actually different or merely an artifact of detection limits. Note that for constituents with detection limits that meet data quality objectives (DQOs), comparisons between site and background may be less important as these left-censored data are likely to indicate conditions that pose an “acceptable” risk and further analysis is not necessary.” In the revised draft, text has been added to Section 2.4 in the discussion of Criterion IV – Analytical Methods and Detection Limits regarding this issue. 

Regarding the issue of different detection limits, here and in Section 3.1.3, it is stated that these limitations may compromise statistical analyses in this report and potential future background comparisons.
Specific Comments:
3.
General comment, please note that the comments provided below are based upon the page numbering provided in the red-line strike-out version of the document that matches the hard copy that was provided to the NDEP.  Please note that the pagination varies wildly depending on which version of Microsoft WORD is used and the default settings of the user.  

Response: BRC noticed that several of NDEP’s comments referenced pagination that was not consistent with the clean copy. Despite this, we believe we were able to identify and revise the relevant text as needed, as discussed in the responses to comments. 
4.
Table of Contents and Section 2.4:  The Table of Contents specifies numeric subsections (e.g., 2.4.1, 2.4.2, etc.) but the section headings in the text do not.  Please clarify.  Also, the numbering convention after the “STATISTICAL PLOTS” section needs to be addressed.

Response: This is a reflection of the redline/strikeout version of the text. The final ‘clean’ text of the report has been reviewed for pagination and other final production issues.
5.
Page 1-2, 4th line.  Please specify which background data is being referred to.

Response: Text has been revised in accordance with text provided to and modified as appropriate by NDEP on May 10, 2009.  In addition, reference to the City of Henderson landfill report has been provided, with information on arsenic levels in the report provided in a footnote on page 1-2. 
6.
Page 1-2, 1st paragraph , last line.  Collection of the “following” data – insert “the following”.

Response: The subject sentence has been modified on page 1-2 as noted.
7.
Page 1-2, 1st bullet.  Please specify if the soils units that were sampled were from soils off-site or from background locations.

Response: The subject text has been modified on page 1-3 to note that these locations were background locations within soil units that are representative of Site soils not covered by the existing background shallow soil dataset.
8.
Page 1-2; 1st paragraph under bullet:  Please specify in the text (in parentheses) which unit corresponds to “Qr1” and “Qr2”.

Response: The subject text has been modified on page 1-2 to clarify that the Qr1 and Qr2 units correspond to the lithologic units defined as “Pediment and fan deposits of the River Mountains.”
9.
Page 1-2, last paragraph.  Borings are introduced here without first telling us what type of samples will be collected.  This needs more discussion to provide the appropriate context.

Response: The subject text has been revised on page 1-3 to provide a better context, including removal of the references to borings (pending discussion of this sampling methodology until Section 2), and the addition of a reference to the scope of work description in Section 2. 
10.
Page 1-3, last full paragraph.  It is not clear that “southeastern most edge” is the most appropriate description. Please clarify.  Please note that this is a global comment and will not be repeated.

Response: The subject text has been revised to “eastern-most corner” on page 1-2 and a footnote has been added to clarify that the units in question fall within the Mohawk sub-area and Parcel 4B.
11.
Page 2-1 top.  The introductory sentence or Section should provide more information on what is to come.  This Section covers more than is discussed in this sentence.

Response: Text has been revised in accordance with text provided to and modified as appropriate by NDEP on May 10, 2009.  The introductory paragraph of Section 2 has been expanded to include a reference to the main topics/procedures discussed in Section 2.
12.
Page 2-1, Section 2.1, 1st paragraph.  Change “The background soil study collected data for site-related metals and radionuclides.” to “The background soil study was focused on collection of data for site-related metals and radionuclides.”

Response: The subject text has been revised on page 2-1 as suggested.
13.
Pages 2-2 and 2-3, paragraph starting at the bottom of page 2-2.  Please explain why reporting detection limits (RDLs) been introduced.  NDEP guidance discusses sample quantitation limits (SQLs) as the preferred language.  Please rectify this or provide adequate explanation for the use of RDLs.

Response: The text, tables and database have been revised to reflect the use of the SQL term.
14.
Page 2-4, Section 2.3, 1st paragraph.  Please provide a reference to NDEP’s guidance on data validation and discuss this, as necessary.

Response: The subject text has been revised on page 2-4 to include a reference to NDEP’s guidance, and a brief discussion.
15.
Page 2-5, paragraph after bullets.  Change “In addition to the six principal evaluation criteria, NDEP’s Data Usability Guidance includes a step for data analysis” to “In addition to the six principal evaluation criteria, NDEP’s Data Usability Guidance includes a step for data exploration.”

Response: The subject text has been revised on page 2-6 as suggested.
16.
Page 2-8, 1st full paragraph, wording after dashes.  Change “differences in detection limits is anticipated” to “differences in detection limits are anticipated”.

Response: The subject text has been revised on page 2-8 as suggested.
17.
Page 2-8, 1st full paragraph, next sentence.  Please clarify which “future statistical analyses” might be performed.

Response: The subject sentence has been removed from the report, due to revised rewording elsewhere in the paragraph.
18.
Page 2-8, 1st full paragraph.  Please clarify when these tests might be used (i.e., for background comparisons).  Otherwise this paragraph is confusing because these tests are not the only tests used in this report.

Response: See response to comment #19 below.
19.
Page 2-8, 1st full paragraph.  The paragraph is confusing.  It appears to be an attempt 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 the two datasets that are being compared, then results of statistical tests can be driven by non-detects.  Use of Gehan’s test and Gehan’s ranking system and the quantile test can mitigate this effect to some extent.  Note that the paragraph says that the biggest effect will be seen in the summary statistics – if it is seen in the summary statistics, then it will be seen in any test that uses those summary statistics.  Note, the final sentence of the paragraph is fine, and the discussion of the non-parametric tests is fine, but it is not connected well to the beginning of the paragraph.  For a few chemicals (some of those listed), the difference in detection limits is likely to drive the results of the background comparisons (e.g., antimony).

Response: Text has been revised in accordance with text provided to and modified as appropriate by NDEP on May 10, 2009.
20.
Page 2-8, Criterion V, 1st paragraph.  This paragraph seems unnecessary here.  The content has been addressed above.

Response: The subject text is merely an introductory paragraph intended to introduce the content of the Criterion V elements (qa/qc review and SVOC review to determine whether there are other impacts on the locations), which have not been previously discussed in detail. The section was rewritten in response to prior NDEP comments that indicated further discussion of the SVOC data was needed. Therefore, the text has been retained in the document.
21.
Page 2-9, Data Quality Review.  It would be worth noting that the estimated values are used “as is” in the statistical analyses that follow.  That is, some potential bias is noted, but it will not be addressed quantitatively.

Response: The subject text has been modified on page 2-9 as suggested.
22.
Page 2-10, 1st full paragraph, last sentence. Change “wide-spread” to “widespread”.

Response: The subject text has been modified on page 2-11 as suggested.
23.
Pages 2-10 and 2-11.  Discussion of representativeness only describes what the criterion is.  It does not describe whether it has been satisfied for this study.

Response: Text has been revised on page 2-11 in accordance with text provided to and modified as appropriate by NDEP on May 10, 2009.  The subject text has been expanded to discuss the means by which the representativeness criterion was evaluated, and to note that it has been satisfied for this investigation.
24.
Page 2-11, last sentence.  Detection limits do not meet the data quality objectives (DQOs).  This is not possible.  DQOs are about decisions that will be made with data, not about characteristics of the sampling and analysis program.  Please edit.

Response: The subject text has been modified on page 2-12 for clarification.
25.
Page 3-3; 2nd bullet:  It should be noted that 104 of the 120 data points are from the 2005 background investigation and 16 are from the Environ investigation.

Response: A footnote has been added to page 3-3 that indicates that 104 of the 120 data points are from the 2005 investigation and 16 of the 120 data points are from the Environ investigation.
26.
Page 3-3; Section 3.1.3, 1st paragraph under bullet:  NDEP’s specific comment #21 from the previous round of comments was not addressed.  The discussion did not appear in the Data Usability sections “Criterion IV” or “Criterion VI”.  In particular, there is no discussion of minimum detectable activity (MDA) in Section 2.

Response: As noted in the response to comment #21 of the previous round of comments, the original purpose of the subject paragraph was to discuss the effects of reporting limits on detection frequencies. Because this particular issue is discussed in greater detail elsewhere in the report relative to metals, the paragraph that is the subject of this comment was removed from the report during the last round of revisions (redline text edits submitted in March 2009). 

In this regard, radionuclides represent a different situation than metals. The report presents radionuclide detection frequencies using the Minimum Detectable Activity (MDA) as the reported value below which measured results are considered “non-detections.” However, unlike metals, the project laboratory reports all measured values, including those lower than the MDA. (The project laboratory only reports values down to the SQL for metals.) All reported results for radionuclides are used in the statistical evaluations, regardless of where they fall relative to the MDA; therefore, the MDA and radionuclide detection frequencies relative to the MDA have no effect on statistical comparisons of the radionuclide data. A discussion to this effect has been added to Section 2.4.4
27.
Page 3-4, partial paragraph at the top of the page, last sentence.  Change “The GiSdT’s…” to “GisdT’s….”.

Response: BRC understands that this comment has been retracted by NDEP.
28.
Page 3-4, 1st full paragraph, 1st sentence.  Although the United Stated Environmental Protection Agency (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 text in the revised report has been changed on page 3-4 as noted in NDEP’s comment.
29.
Page 3-4, 1st full paragraph, last sentence.  This seems to be overstated.  If the SQL is used as defined in recent NDEP guidance, then statistical issues of this kind are unlikely to result.  For some BRC datasets in the recent past quantitation limits (QLs) or reporting limits (RLs) have been used for non-detects instead of SQLs.  In those cases detection limits (DLs) were often higher than detected values, which caused problems for statistical analysis of the data.  The use of SQLs largely mitigates the problem.  Although it is still possible for the largest non-detect to exceed some detected values, it is likely to be a rare occurrence if SQLs are used as defined in NDEP’s guidance.  It is extremely unlikely that the median RDL (SQL) for non-detects (i.e., the reported non-detect value) will be greater than the median for the detects.

Response: BRC agrees that the use of SQLs largely mitigates the issues discussed in NDEP’s comment, and has found that the median SQL for non-detects is routinely lower than the median for the detects, after reverting to the use of the SQL in place of PQLs. However, review of the data indicates that for certain metals with routinely low detections near the SQL (e.g., silver), the detections are lower than the SQLs. This is likely the result of sample-specific dilutions. Therefore, the subject text has been modified on page 3-4 as follows:


“Therefore, because the SQL is a sample-specific detection limit, for the dataset as a whole there may be instances where the maximum non-detect value may be higher than the lowest detected concentration, the median SQL for a chemical in a dataset is greater than the median detected concentration, or median SQL for non-detects are different for different datasets. A review of the data reveals that this is sometimes the case for certain metals detected at low concentrations near the SQL (e.g., the median SQL for silver is often higher than the median detection). In such cases, these limitations may compromise statistical analyses in this report and potential future background comparisons.”
30.
Page 3-5, 2nd paragraph.  If the term boxplots is used as one word, then the first sentence needs to be changed from “Probability and boxplots” to “Probability plots and boxplots”.

Response: The subject text has been modified on page 3-6 as suggested.
31.
Page 3-5, 3rd paragraph.  Please note that the size of the dataset is still not the issue.  Appendix D shows plots for many chemicals.  These plots show the background data.  The background data have already been defined.  There is no real need to describe the dataset as large here, and no clear benefit in doing so.  Nevertheless, the first sentence is acceptable and the second one can simply state that the data for each analyte are presented in Table 2 (or summaries of the data if that is more accurate).

Response: The subject text has been modified to remove reference to size of the dataset
32.
Page 3-6, footnote 9, Section 3.4, and Appendix E:  In response to BRC’s response-to-comment #23, some text has been added, and some text has been shifted around with the creation of a new Appendix.  Statistical outliers might exist based on some statistical criterion, however there appear to be no real outliers in these data when taking into account other factors.  The text at the beginning of Section 3.4 represents an improvement, and suggests that the goal of the outlier analysis is to confirm that this is a reasonable background dataset.  If this is indeed the goal of the outlier analysis, then this should be stated more clearly.  Then, the idea that statistical outliers will be identified, but will then be checked using correlation plots and other means is not unreasonable.  Other means or lines of evidence could perhaps include regional background data or the other background datasets at the Site.  NDEP’s concern is that the presentation then over-emphasizes the role of boxplots to identify statistical outliers.  The formulas for statistical outliers in boxplots roughly correspond to the idea that the data will be contained inside about 3 standard deviations if the data are normal.  That is, the rule admits more outliers as more data are included.  The rule is meant as a guideline, and not as a hard rule, and its effectiveness depends on the nature of the underlying distribution.  The correlation analyses, however, can point much more clearly to the presence of unusual data points, which is the real purpose here.  None of these data stand out clearly from the boxplots (even the “outliers” are not much greater than the whisker values), and the correlation analysis reveals no obvious outliers.  Hence, there is probably no reason to spend additional effort on this issue.  Basically, please note that statistical outliers are few and that exceptions are for chemicals with many non-detects, then point to the correlation analysis revealing nothing of interest from this perspective, that SVOCs were not found, and that the data seem reasonable. The benefit of the outlier analysis is to demonstrate that this is a reasonable background dataset. The disbenefit is that false rejection of data that is indeed background can result if undue importance is made of the outlier analysis.

Response: Text has been revised in accordance with text provided to and modified as appropriate by NDEP on May 10, 2009.
33.
Section 3.5.  Please discuss if the chemical analysis has been thoroughly reviewed for some of these cases.  For example, the mercury case is particularly interesting, where the RDLs are about the same in both datasets, but the frequency of detection (FOD) is very different.  Although differences in concentration are possible in the two geologies, this magnitude of difference might not always be expected, and sometimes, chemical analytical issues are indicated instead.

Response: Differences due to different laboratory or different analytical methods are minimized as the same laboratory and the same methods were used to generate both the 2005 background shallow soil dataset and the 2008 background supplemental shallow soil dataset.  In addition, the chemical analysis has been reviewed as part of the laboratory’s QA/QC protocols.  The laboratory reported no concerns with the analytical protocols nor did they report or provide any evidence that there existed analytical issues with the data.  

With regard to mercury, although differences in FOD were observed, the detected concentra​tions are not substantially greater than the SQLs.  Given information to date, differences in SQLs do not appear to have caused the differences in the frequency of detections..
34.
Page 3-12, 1st paragraph, 1st sentence.  Change “tend to drive the analyses” to “can adversely impact the results of the statistical analyses”.

Response: The text has been revised on page 3-12 to read “…tend to influence the results.”
35.
Page 3-13; Footnote 15:  The reference to four samples is repeated in both textual and numeric from (i.e., “four” and “4”).  Please revise using one form.

Response: Text has been revised on page 3-23 from “… four (4)…” to “…four…”
36.
Page 3-13; Section 3.6.1:  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.  The previous round of comments stated that null hypotheses are not about data sets, rather about population parameters.  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”.

Response: Text has been revised in accordance with text provided to and modified as appropriate by NDEP on May 10, 2009.
37.
Page 3-14, Section 3.6.2, 1st sentence.  Change “Statistical tests were conducted to infer whether datasets are comparable” to “Statistical tests were conducted to compare the 2005 and supplemental background datasets”.  Comparability is of itself an issue that is addressed in data usability.

Response: The text has been modified on page 3-14 as suggested.

38.
Page 3-14, last paragraph.  Delete “for its validity”.  

Response: The subject text has been modified on page 3-14 as suggested.
39.
Page 3-15, 1st paragraph, last sentence. The use of 0.05 as a significance level requires some further explanation considering the use of Bonferroni corrections in the ANOVA and Kruskal-Wallis tests, and the common use of 0.025 in BRC reports for comparing site and background data using the four background comparison tests (t, Gehan (Wlicoxon Rank Sum), Quantile and Slippage).

Response: See response to comment #48 below.
40.
Page 3-15, Two-Sample Tests.  The Gehan modification could be applied to the data prior to using the data in the Kruskal-Wallis test.  This can be done in Microsoft EXCEL, and does not need to be done in the statistical software.  Then the Gehan ranks can be used as the data for the Kruskal-Wallis test.

Response: The text has been modified on page 3-16 to indicate that one-half the SQL was substituted for non-detected concentrations (see footnote #23). 
41.
Page 3-15, t-Test.  All the data for a t-test are assumed to be independent, it is not just the two populations that are independent.  It could be added that the t-test is fairly robust to deviations from the underlying assumptions.

Response: The text has been modified on page 3-15 as suggested. Text mentioning that the “…t-test is considered to be relatively robust to deviations from the underlying assumptions” was added (see footnote #25).
42.
Page 3-15, Wilcoxon Rank Sum (WRS).  The 3rd sentence appears to be missing a closing period.

Response: The missing closing period has been added to the end of the 4th sentence on page 3‑15.
43.
Pages 3-15 and 3-16, Quantile test.  The inserted sentence can be removed.  Here the test is of relative proportions in the tails of the distribution.  The null hypothesis is that these proportions are the same.  As such, the description of the underlying distributions is not relevant (although it is relevant for the WRS test).

Response: Inserted sentence was removed.
44.
Page 3-16, 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: Text has been modified on page 3-16 as suggested.
45.
Page 3-16, Footnote 22.  NDEP has previously made the code available for the Behrens-Fisher multiple comparison tests.  NDEP can do this again, please advise.

Response: The text has been modified on page 3-16 to indicate that visual examinations of boxplots were used to conduct post-hoc pairwise comparisons (see footnote #27)

46.
Page 3-17, 1st full paragraph.  A caveat that this is done for data exploration purposes and to provide a line of evidence could be added, so that the reader does not think this is a formal statistical result upon which a decision will be made.  The purpose of this analysis is only exploration.

Response: The text has been modified on page 3-17 to indicate that correlations were conducted for exploratory purposes and provide an additional line of evidence to confirm that data are consistent with the background dataset.
47.
Page 3-17, 2nd full paragraph.  “Analytical DQOs” is a misnomer.  DQOs are aimed at the decision to be made, not at analytical quality.  Change the last part-sentence to “one may only conclude that these constituents are present….”

Response: Response: Text has been modified on page 3-17 as suggested. 
48.
Page 3-18, Section 3.6.2.1:  The description of the Bonferroni adjustment is reasonable.  However, its application requires more thought.  The Bonferroni adjustment is considered reasonable when tests are performed on the same dataset and are relatively unrelated (perhaps not independent tests, but close to that concept).  It is typically applied in an ANOVA setting when multiple comparisons are used.  However, its application could be more general, and the general intent is to avoid making too much of apparently statistically significant results when many tests are run (for example, if using a nominal 0.05 significance level, then 5% of tests are expected to fail even when there are no differences or effects).  There are a few considerations that need to be made as follows:

a.
Pacific Northwest National Laboratories (PNNL) performed simulation studies on the suite of 4 background comparison tests, and determined that an adjustment to the family-wise error rate of ½ was appropriate for these tests.  i.e., if a nominal family-wise significance level of 0.05 is desired, then a significance level of 0.025 should be used for each of the four individual background comparison tests.

Response: Text has been revised in accordance with text provided to and modified as appropriate by NDEP on May 10, 2009.
b.
The Tukey Honestly Significant Difference tests might already account for multiple test adjustments, depending on how they are run.

Response: Agreed. The Tukey HSD does account for multiple test adjustments. Text has been revised in accordance with text provided to and modified as appropriate by NDEP on May 10, 2009.
c.
It is not clear exactly which sets of tests to which an adjustment should apply.  The text mentions 46 constituents, but it is not clear that the Bonferroni (or any other) adjustment should be applied across constituents.  It is usually applied to sets of tests performed on the same dataset.  So, it might be applied to the four background comparison tests for one constituent, or to the multiple comparisons for an ANOVA.  Or, it might be applied to all the tests that are performed on one set of data.  Some further consideration should be given to its application.

Response: Text has been revised in accordance with text provided to and modified as appropriate by NDEP on May 10, 2009.
d.
The overall approach is to use 0.05 regardless.  Consequently, much of the discussion is moot and could be shortened.  This does not seem like an unreasonable approach in light of the difficulty in establishing an adjustment factor.  That is, use 0.05, but note “close” results and recognize the conservatism of using the family-wise value on individual tests.

Response: Text has been revised in accordance with text provided to and modified as appropriate by NDEP on May 10, 2009.
49.
Page 3-18; Section 3.6.2.1:  This section does not appear in the Table of Contents.  Please clarify.

Response: See response to specific comment #3.
50.
Page 3-19, Section 3.7.1, 1st sentence.  Please note that the goal is not to see if the datasets can be combined into one dataset.  The data will be combined into one dataset.  The goal is to determine if there are differences between subsets of the background data, so that background comparisons should be performed with appropriate subsets of the background data, or if there are no differences, in which case all the background data can be used (in combination) for background comparisons.  The sentence makes it seem as if there is some goal to physically combine data (in Microsoft ACCESS or EXCEL for example), and that is not the goal – that will be done anyway – the issue is how the data will then be used.

Response:  As originally intended, the text has been modified to make clear that the intent is to determine whether (a) the combined dataset (i.e., dataset comprised of both 2008 Supplemental and 2005 BRC/TIMET data) may used for future comparisons or (b) subsets of the combined dataset (e.g., 2005 McCullough, 2005 Mixed) should be used for future evaluations.
51.
Page 3-19, Section 3.7.1, 1st paragraph.  The conclusion of this report is that there are differences.  The way this paragraph is written, one would expect the report to show no differences.  Perhaps the paragraph could be completed with something that acknowledges that statistical differences exist for some metals as described below.

Response: Text was streamlined to eliminate confusion/impression that no differences were observed among lithologic unit (as described later in the section).
52.
Page 3-19, last paragraph, last sentence.  What follows after the dashes does not obviously follow what comes before the dashes.  There appear to be two different thoughts here.  Please reword.

Response: The subject text has been modified for clarification.
53.
Page 3-22, paragraph at the top of the page, 2nd sentence.  It is not clear what this sentence means.  This study compares 2005 and 2008 data.  How is that consistent with results from the 2005 study only?  NDEP suggests that BRC delete the sentence.

Response: Text has been revised to note that both two-sample and multi-sample tests were used to evaluate differences among lithologic units with regard to depth intervals:


1
Two-sample tests were used to assess differences in concentrations/activities between 2005 McCullough and 2008 River lithologic units for each of three separate depth intervals: 0 ft bgs, 5 ft bgs, and 10 ft bgs.  


2.
ANOVA/Kruskal-Wallis tests were used to assess differences in concentrations/activities for the combined 5 and 10 ft interval among three lithologic units: 2005 McCullough, 2005 Mixed, and 2008 River.  Note that 2005 River was not included because the dataset was comprised of four samples or less.

54.
Page 3-27, last paragraph, 3rd sentence.  The reference to BRC/TIMET 2007 seems inadequate.  Presumably that reference itself references another source for this (reasonable) assertion.

Response: Text has been revised to provide rationale for association among alkaline metals and alkaline-earth metals.  Rationale is discussed in BRC/TIMET (2007).
55.
Page 3-28, 1st full paragraph.  It is not clear what is intended by this sentence.  Correlations exist between radionuclides and metals, but they should be evaluated based on geochemistry.  This conclusion is true for all the correlation here, not just ones between metals and radionuclides.  Can this be expanded upon, or should the back half of the sentence be deleted (and the remaining partial sentence moved up?).

Response: Text has been modified-- second half of sentence was deleted and the remaining sentence moved up to previous paragraph.
56.
Page 3-28. Scatterplots heading:  This heading should have the section “3.7.5” preceding it according to the Table of Contents.  Please verify.

Response: See response to specific comment #3.
57.
Page 3-29; 1st full paragraph:  NDEP’s previous comment #50 was not addressed by BRC.  There is no discussion regarding correlations within the thorium chain.

Response: Text has been modified on page 3-28 to note that no correlations were found between analyzed radionuclides associated with the thorium-232 decay chain.
58.
Section 3.7.4:  NDEP’s previous comment #51 was not addressed.  The purpose of the correlation analysis is really to confirm that this is a reasonable background dataset (another line of evidence).  Organizationally it would be better if this section was moved towards the front (near the outlier section), but otherwise, the conclusion needs to be more obvious that this correlation analysis further justifies that these are background data.

Response: Text has been revised in accordance with text provided to and modified as appropriate by NDEP on May 10, 2009.
59.
Page 4-1; 2nd paragraph:  This paragraph mentions “statistical outliers” and “potential outliers”.  There are no actual outliers in this dataset.  Please change “potential outliers” to “statistical outliers”.  Also, where is the exploratory data analysis (EDA), correlation analysis, etc. discussed in this paragraph?  Surely these all provide additional evidence to confirm that these data are background data.  The focus of this paragraph should be changed to one of demonstrating through multiple lines of evidence (including the SVOC analysis) that these are reasonable background data.  Alternately,  the paragraph should be deleted.  There are no outliers in this dataset, other than according to a rule of thumb that is applied to box plots.  That is not enough to call out outliers.  There is still too much emphasis on outliers here.

Response: Paragraph has been deleted.
60.
Page 4-2, Table.  The table implies differences between the River, mixed, and McCullough data.  However, it does not also imply a difference for the Northern River data that are the primary subject of this report and the few River data that are part of the 2005 study (including the ENVIRON data).  Comparisons appear to have been made between the 2008 and 2005 River data in this report, resulting in identified differences.  Hence, some clarification is needed.

Response: Text has been revised to note the difference between the 2008 (North) River and the 2005 (South) River datasets.  It is recommended using either the 2008 River or the 2005 River background dataset when comparing to site soil data, depending on which background dataset is most appropriate for the site’s geological conditions. It is also noted that the 2008 River dataset is likely the more appropriate dataset for site comparisons, and future use of the 2005 River dataset is unlikely.
61.
Page 4-2; 2nd bullet:  Please change “This findings…” to “These findings…”

Response: The subject text has been modified as suggested.
Response to NDEP Comments Received February 17, 2009 on the
Supplemental Shallow Soil Background Report dated December 2008
General Comments:

1.
From the previous round of revisions the first general comment was not entirely addressed.  There are still several instances in the text where the phrase “At the direction of NDEP…” still exists (pages 3-7, 3-18, 3-20).  This phrase is not necessary.  It is not clear why BRC includes this phrase.  Please discuss with NDEP if necessary.

Response: This phrase was retained in previous versions of the report when NDEP requested statistical analyses that were not identified or proposed in existing state or federal guidance.  Given BRC agreement to perform these analyses at NDEP’s request, the subject phrase has been deleted from this version of the report.

2.
The objectives as stated in Section 1.1 seem on target.  The basic goal is to determine if the northern River range geology is different enough that a local background dataset corresponding to that area is different than the background dataset reported in the 2005 BRC/TIMET background report.  The final conclusion verifies that this is the case, but there are other ancillary conclusions that do not seem necessary.  The focus should be on whether the supplemental background dataset is statistically similar to or different to the 2005 BRC/TIMET background data, while also bearing in mind the differences within the 2005 BRC/TIMET background data.  Some specific comments on this issue are also provided below.

Response: A key objective of this study is to evaluate whether the supplemental shallow soil background dataset is statistically similar to or different to the 2005 BRC/TIMET background data.  Text has been modified to focus on this objective.


3.
Although the final conclusion of the statistical analysis is that there are differences, and the final table in Section 4 suggests that sub-sets of the background data that could be used for different sub-areas, more should be made of the overall result of the background studies that a rich background dataset has been assembled that covers several different soil geologies at the site, and that for each sub-area background comparison the appropriate sub-set of the background data should be used.  This should also be extended to differences by depth as necessary.

Response: The overall robustness of the assembled background soil data will be identified and described in the upcoming Background Soil Summary Report.  Note that the findings of this study found few statistically significant differences among the 0, 5, and 10 ft bgs depth intervals for the 2008 River background data.  As suggested in the report, the 0, 5, and 10 ft bgs data may be pooled and applied as a single dataset, promoting more powerful statistical analyses for future assessments in support of decision-making.

4.
Overall, more emphasis should be placed on the conclusion that the background data differ by geology, with minor differences by depth, and that appropriate sub-sets of the background data should be identified for sub-area background comparisons.  This is not explicitly clear within the report, however, it is expected that this issue can be resolved within the forthcoming report which will encompass all of the background data sets.

Response: Text in Section 4 has been revised to emphasize that background data differ by geology, with minor differences by depth within the 2008 River dataset.  Recommendations for the use of specific datasets is provided in Section 4, Summary and Conclusions.  

5.
The results of the semi-volatile organic compound (SVOC) analyses are not discussed in the report until a one line mention in the conclusions of Section 4.  There was a purpose to collecting these data, and some discussion of the results is warranted.  There is also some discussion under Criterion V in the Data Usability Section, but this is inadequate.  The results need to be discussed in more detail in Section 3.

Response: BRC has expanded the discussion in Section 2.4 in response to NDEP’s comment.

In BRC’s opinion, presentation of these results under Criterion V in the Data Usability Section (Section 2.4 - with a table summarizing the results, Table 3), separate and apart from the discussion of the metals and radionuclide results, is appropriate given (1) the purpose of the analyses (i.e., as indications of the potential for impacts to the sampling location that could suggest a certain location should be excluded from the background dataset); (2) the fact that there is no intent to establish background SVOC concentrations for comparison to detections at the site; and (3) the general lack of SVOC detections (only bis(2-ethylhexyl)phthalate, a common laboratory contaminant, was reported).

Furthermore, Section 3 comprises the summary of statistical analyses performed on the background datasets.  Because statistical analyses were not performed on the SVOC data, including discussion of those data within Section 3 seems inappropriate. Thus, discussion of the SVOC results will be confined to Section 2.4.

6.
Some of the Data Usability sections are inadequate.  For example, for Criteria II and II no references are provided demonstrating that these criteria were met.  There is discussion, but no references to where the relevant information is presented.  Some further comments are made in the specific comments below.

Response: See responses in Specific Comment #12 below.

Specific Comments:

7.
Page 1-2; last paragraph (after bullets).  It is not clear in this document what “Qr1” and “Qr2” refer to.  Please clarify.

Response: The subject sentence has been expanded to provide an explanation of the terms Qr1 and Qr2 (mapped lithologic units representing pediment and fan deposits of the River Mountains).

8.
Page 1-3; last paragraph.  In this paragraph reference is made to Figure 3.  However, the relationship between designations in Figure 3 and Qr1 and Qr2 mentioned on Page 1-2 is not clear.  Please clarify.

Response: The paragraph has been expanded to define the soil units and clarify their relationship to lithologic units Qr1 and Qr2.

9.
Page 2-1; Section 2.1; second paragraph.  Change “and along” to “along”.

Response: The revised text has been modified as suggested.

10.
Page 2-1; Section 2.1; last paragraph.  Change “because the” to “because they”.

Response: The revised text has been modified as suggested.

11.
Page 2-5; Section 2.4; first paragraph.  Reference should be made to the October 2008 NDEP guidance on Data Usability, rather than the United States Environmental Protection Agency’s (USEPA’s) 1992 guidance.

Response: NDEP’s 2008 guidance builds on USEPA’s 1992 guidance and both are now referenced.

12.
Pages 2-6 and 2-7; Criterion II and III.  The purpose of the criterion is described, and a description is provided that various activities were performed appropriately.  But, there is no practical way to verify these assertions.  References to the available information are needed.  Appropriate references might include the data validation summary report (DVSR), laboratory reports, field reports, etc.

Response: Appropriate references have been added to the subject text as requested in NDEP’s comment. 

13.
Page 2-7; Criterion IV, last sentence.  NDEP suggests that BRC delete “although unfortunate”.  This is not necessary in the report. (Please note that this occurs in at least two other places in the report.)

Response: The subject text has been modified as suggested; however, it should be noted that the cited example is the only such occurrence that BRC was able to identify in the report. 

14.
Page 2-8; Criterion IV, top of page.  NDEP suggests that BRC reword the last two sentences along the lines of “BRC uses GiSdT to conduct non-parametric tests including the Wilcoxon Rank Sum test, the quantile test and the slippage test.  The Gehan ranking system is used for these tests to accommodate multiple detection limits within the same dataset.  However, if detection limits are among the largest values in the dataset, then conclusions from the statistical test results should be treated with caution.”.

Response: The revised text has been modified as suggested. 

15.
Page 2-8; Criterion V, first line.  Change “primarily of” to “primarily on”.

Response: The revised text has been modified as suggested. 

16.
Pages 2-8 and 2-9; Criterion V and VI.  Reference is made to the DVSR, but reference should also be made to the Tables in Appendix B, since these tables show results of the data usability evaluation.

Response: The revised text has been modified as suggested.

17.
Page 3-1; Section 3.0.  The USEPA references need to updated to the more recent 2006 USEPA guidance.

Response: The revised text has been modified as suggested to reflect the more current guidance. 

18.
Page 3-1; Section 3.0, last line.  The following sections do not discuss data usability.  The Data Usability section is Section 2.  Please revise.

Response: The comment refers to a section of test that lists topics discussed in Section 3.0. In response to this comment, the term “data usability” has been removed from that list. 

19.
Page 3-2; bullet (bottom of page).  It would be helpful to list the four metals that are not included in the 2008 data, and to recognize that changes to the site-related chemicals list (SRC list) for radionuclides are the reason why only eight radionuclides are included (and perhaps list those nuclides by their radionuclide chains).

Response: A footnote has been added to explain the differences between the two datasets in this regard, and the reasons for the changes. 

20.
Page 3-3; 1st Bullet.  There is a minor error in the response to specific comment 3 in Appendix A, which indicates that 104 data points from the 2005 BRC/TIMET dataset and 15 from the Environ dataset comprise the 2005 background dataset.  The 15 should be changed to 16.

Response: The tallies of sample points have been reviewed and BRC has confirmed that there are 120 total data points in the 2005 BRC/TIMET dataset; 104 from the 2005 background investigation and 16 from the Environ investigation.

21.
Page 3-3; 1st paragraph (after bullets).  This paragraph is confusing.  The discussion jumps from metals to radionuclides and back to metals again.  Some cleanup of this issue would help.  Also, it is not clear what this discussion  is doing in this section.  It appears that this discussion would be more appropriate in the Data Usability section under Criterion IV and/or VI.  It is not clear why sample- specific Minimum Detectable Activities (MDAs) should have an effect on detection frequency.  Since all radionuclide data are going to be used, it is not clear why this argument is even necessary, except, perhaps, in terms of data usability.

Response: The original purpose of this paragraph was to discuss the effects of reporting limits on detection frequencies. Because this particular issue has been discussed in greater detail elsewhere in the report, the paragraph that is the subject of this comment has been removed from the report.

22.
Page 3-4; 1st paragraph (top of page).  The Gehan ranking method should be described here.

Response: The text has been expanded to include a discussion of the Gehan ranking method.

23.
Page 3-4, Section 3.1.4.  It is not clear why the section on outliers appears before the exploratory analysis (plots) presented in Section 3.2, and summary statistics presented in Section 3.3, especially since the outlier analysis relies on some of these plots (box plots in particular).  Outlier analysis is usually one of the last statistical analyses performed, not the first.  In addition, the treatment of outliers is over-emphasized.  There are no outliers in this dataset.  This is demonstrated by the plots and correlation analysis.  We recognize that outliers are defined according to the 1.5 x box height measure used to identify more extreme tail data, but this is a definition of statistical outlier, and not of an outlier per se.  Outliers should not be identified based on agreement with an underlying statistical distribution, which might not reflect the underlying process anyway (parametric distributions are approximations to reality that are used to support prediction and decision making).  In addition, with the number of data points involved, some values outside the 1.5 box height limits should be expected, even if the underlying process is normal.  NDEP continues to be concerned about the large emphasis on outlier analysis in this report, given the potential uses of these data for background comparisons.

Response: The text has been revised and moved to follow Section 3.3.  For further details regarding outliers, the reader is referred to Appendix E.

24.
Page 3-8; Box plots, last paragraph.  The reference to 6,700 records is unnecessary and not very informative.  What is more informative is the number of data points per chemical and the number of chemicals.  Please revise.

Response: The reference to the number of records was included to give perspective to the term “large,” which is a subjective term. The subject text has been revised to include a reference to Table 2, which present the number of data points associated with each analyte.  

25.
Page 3-10; first paragraph.  It is not clear why barium is being discussed here.  There is no discussion of any other chemical in this section.  NDEP suggests that BRC either delete this discussion from here, or use this as an opportunity to describe more conclusions from the plots and summary statistics.

Response: The paragraph that is the subject of this comment has been deleted from the revised document.

26.
Page 3-10; Chemical sub-sections under Section 3.4.  For cadmium, the median detected concentration for the 2005 BRC/TIMET shallow data set is less than the respective reportable detection limit (RDL) for non-detects.  For silver, both the 2005 BRC/TIMET and 2008 Supplemental datasets have median RDLs that are greater than the median detected concentration.  For selenium the median RDLs for non-detects differ by a factor of two.  For thallium, the median RDL for non-detects are different for the 2005 BRC/TIMET and 2008 Supplemental datasets.  All of these issues can compromise statistical analyses in this report and potential future background comparisons.  Some further discussion of these issues is needed in the Data Usability section.  NDEP recognizes that there are not good options, but some further recognition of the issues would clarify the limitations of the future uses of this data.  There is also a discrepancy between the text in the “Assessment of RDL Effects…”section and the 2008 non-detect RDL for zirconium.  The text in the assessment portion refers to a 2008 non-detect RDL of 0.3 mg/kg while the value in the table is 0.8 mg/kg.  Please clarify.

Response: The following text has been added to as the last paragraph of Section 3.1.3 “It should be noted that the method detection limit (MDL) is established by the laboratories and represents the minimum concentration of a substance that can be measured and reported with 99 percent confidence that the analyte concentration is greater than zero.  MDLs are established using matrices with little or no interfering species using reagent matrices and are considered the lowest possible reporting limit.  Often, the MDL is represented as the instrument detection limit. The RDL (also known as the sample quantitation limit [SQL]) is defined as the MDL adjusted to reflect sample-specific actions, such as dilution or use of smaller aliquot sizes, and takes into account sample characteristics, sample preparation, and analytical adjustments. It represents the sample-specific detection limit and all non-detected results are reported to this level. Therefore, because the RDL is a sample-specific detection limit, for the dataset as a whole there may be instances where the maximum non-detect value may be higher than the lowest detected concentration, the median RDL for a chemical in a dataset is greater than the median detected concentration, or median RDL for non-detects are different for different datasets. It is recognized that these limitations may compromise statistical analyses in this report and potential future background comparisons.

Also, the document has been revised to repair the discrepancy between the zirconium text and table.  

27.
Page 3-14; Section 3.5.  NDEP suggests that BRC reword the first sentence.  “Findings ….were used to infer…” does not seem like a good construction.  The following sentence states “Specifically, the following were conducted”, however, conducting does not follow from because the previous sentence, which refers to findings.  It is also not clear what was conducted, although presumably it is some form of statistical procedure.  The bullets might also need to be reworded once the introductory paragraph is changed.

Response: The subject paragraph has been revised to address NDEP’s comment; no revisions to the bullets were necessary.

28.
Page 3-15; footnote 8.  This footnote should be listed on the previous page.

Response: The pagination has been adjusted such that the footnote in question now falls on the page in which it is referenced.

29.
Page 3-15, Section 3.5.1.  The first sentence is incomplete.  Statistical hypotheses are framed in terms of both a null and an alternative hypothesis.  Both need to be specified.  More description is needed in this introductory paragraph.  Reference should also be made to significance testing or classical statistical methods, or the like, since the statement is not true otherwise.  In addition, the description of the null hypothesis in each of the 2 cases should also be rewritten.  Null hypotheses are not about datasets, they are about population parameters.  For example, BRC needs to discuss if mean concentrations are statistically similar for different populations (although a different statistic is used for the Wilcoxon Rank Sum (WRS), quantile, slippage and Kruskal-Wallis (KW) tests).

Response: The subject paragraph has been revised to address NDEP’s comment.

30.
Page 3-15, Section 3.5.2.  There is still a mathematical form for non-parametric tests.  For example, the WRS test assumes symmetry in the respective distributions.  The difference is that a parametric form of statistical distribution is not assumed.

Response: The subject text has been revised to address NDEP’s comment.

31.
Page 3-16, first paragraph.  A significance level of 0.05 is indicated here.  When many tests are used on the same data, a smaller significance level should be used.  Note also that, on the next page, an indication is made that a significance level of 0.025 is used for the set of 2-sample tests.  Some clarification is needed.

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 as Section 3.6.2.4 to provide an added perspective to the findings of multiple tests.

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 0, 5, and 10 ft bgs depth intervals within the 2008 River background data (Table E-1), (ii) among the four lithologic units (Tables F-2 and F-3), and (iii) between 2008 River and 2005 McCullough by depth interval (Tables F-6 through F-8)

32.
Page 3-16, t-test.  Reference to large sample sizes is made.  This should be accompanied to reference to the Central Limit Theorem, which is the basis for assuming the mean is normal even when the data are not normal.

Response: The subject text has been revised to identify that parametric tests assume that both datasets are normally distributed and have equal variances.

33.
Page 3-17, Kruskal-Wallis test, 2nd sentence.  Change “The Kruskal-Wallis tests” to “The Kruskal-Wallis test is used to test”.

Response: The revised text has been modified as noted in the comment.

34.
Page 3-18, Item 1.  Change “conduct test” to “conduct a test”.

Response: The revised text has been modified as noted in the comment.

35.
Page 3-18, paragraph below Item 2.  It is not clear what is meant by these paragraphs.  It is not clear why a reference to tests involving medians is made here.  Please explain why all the tests are not admissible again.

Response:  The subject text has been revised to address NDEP’s comment.

36.
Page 3-18, 2nd paragraph below Item 2.  The last sentence should be reworded.  The intent seems to be that the tests involving full datasets unimpacted by non-detects (NDs) are more reliable.  While that might be true as a general statement, it is not a helpful statement for chemicals such as thallium, or silver, or antimony, which are affected by their detection limits (DLs).  This same statement appears several times in this report.  NDEP suggests that it is reworded everywhere it appears.  If BRC does not agree that performing this analysis is productive, then NDEP is willing to discuss the issue.  The binomial proportions tests are reasonable if the DLs are approximately the same.  Performing comparisons for the detected data if the frequency of detection (FOD) is the same and the DLs are about the same can perhaps be performed through exploratory data analysis (EDA) as opposed to using statistical significance tests.

Response: A key reason/objective for this study is to determine whether there is sufficient evidence to suggest that background lithologic units and depth intervals are different to promote/ensure proper future application of the data to different sites of interest.  Conclusions of this study are based on the preponderance of the evidence for 46 constituents.  Given the relatively few constituents affected by their detection limits and the associated unreliability of statistical analyses for these constituents, study objectives can be met considering the more reliable analyses for the far greater number of the 46 constituents.  

Concerns with regard to the low frequency of detects (FODs) for thallium, silver, antimony are more appropriate and will be addressed when applying background datasets to identify specific constituents at sites that are considered to be elevated above background concentrations.

Text has been revised in Section 3.7 to indicate that study conclusions related to whether differ​ences exists is better served based on the preponderance of the evidence from the more reliable analyses associated with the majority of the 46 constituent with greater frequency of detects.

37.
Page 3-18, Footnote 14.  The test of proportions is not usually described as a non-parametric test.  It is usually described as a binomial test, a proportions test, or as a chi-square test for independence.

Response: The text has been modified to more accurately describe the Z-test for two proportions. 

38.
Page 3-19, Pearson’s section, 2nd sentence.  Change “The Pearson’s” to “Pearson’s”.

Response: The revised text has been modified as noted in the comment.

39.
Page 3-19, Footnotes 15 and 16.  These footnotes are unnecessary, since the same words are in the text.

Response: The two footnotes referenced in NDEP’s comment have been deleted from the revised text. 

40.
Page 3-19, Section 3.5.3, first sentence.  This sentence seems strange since the previous analysis of the 2005 data suggest that these data should be sub-setted for background comparisons because of geologic differences.

Response: The primary conclusion from the 2007 report was that: “The statistical test of background soil sample data, based on location, suggest a number of statistically significant differences; however, because the data represent the range of background conditions at the site, there is no rationale for dividing the data into separate datasets based on location, soil origin, or study.” Therefore, the sentence in the report is considered appropriate.

41.
Page 3-19, Section 3.5.3, third sentence.  NDEP suggests that BRC delete the words “semi-quantitatively” as they are not necessary.

Response: The revised text has been modified as noted in the comment.

42.
Page 3-20, first paragraph.  This paragraph describes differences for arsenic, and then jumps into other differences that have nothing to do with concentration differences.  The other differences are issues with the data set that have been described previously.  If these paragraphs and bullets are to remain here, then the discussion of arsenic should be moved down in this sub-section.  It would also help to include some discussion about other metals for which differences were observed.

Response: The subject paragraph and bullets have been deleted from the revised document.

43.
Page 3-20, last line.  Change “the Test of Proportion” to “a binomial proportions test”.

Response: The revised text has been modified as noted in the comment. 

44.
Page 3-21; Table.  Detection limits for cadmium and thallium are not similar, so it is difficult to understand why the test of proportion is applicable in these instances.  Pages 3-10 and 3-12 show markedly different RDLs for the different background data sets for these metals.

Response: Tables embedded within text and Tables E-4 and E-5 have been revised.

45.
Page 3-21, paragraph under table.  Much like in subsequent sections, more specific results should be detailed here.  Also, the statement in the last sentence is unnecessary (see previous comment).

Response: The subject text has been expanded as noted in the comment.

46.
Section 3.5.3 in general.  This section probably summarizes the most important results in the study.  However, specific results are not provided in this section in nearly the level of detail provided in subsequent sections.  The important results should be described in this section, including identifying metals and radionuclides for which differences are seen.

Response:  Text has been revised to provide specific results, including identifying metals and radionuclides for which differences were observed.

47.
Page 3-25, 2nd paragraph.  Change “2008 River differs” to “2007 River data differ” (or some other similar change).

Response: The revised text has been changed to read “2008 River data differ” in place of “2008 River differs.”  

48.
Page 3-25, Section 3.5.5, 1st paragraph.  Reference is again made to a significance level of 0.05.  Clarification is needed considering the comment above.

Response: Please see response to Specific Comment #31.

49.
Page 3-27; last paragraph, 1st sentence.  A comment from the previous round of comments was not addressed.  Please change “…were be examined…” to “…were examined…”.

Response: The revised text has been modified as noted in the comment.  

50.
Page 3-28; 3rd paragraph.  This paragraph does not discuss correlations within the thorium chain.  The issues here should be discussed in greater detail.

Response: The revised text has been expanded as noted in NDEP’s comment.

51.
Section 3.5.6 in general.  The final conclusions that the correlation analysis together with the EDA suggests that these are background data is not made sufficiently clear in this section.  This is the purpose of the section.  The outlier analysis should also be included in this section as well, since it is also aimed at whether these data seem to represent background (although both sections could come before the comparisons between data sub-sets).  And, mention of the organics results should be made in the same context.

Response: The revised text has been expanded as noted in NDEP’s comment. 

52.
Page 4-1; 1st paragraph, last sentence.  NDEP believes that this sentence does not fully describe the objective.  The objective is to add background data from another geology (to accommodate background comparisons at the Mohawk sub-area and Parcel 4B).  The statistical analyses are performed to determine if this is appropriate, or if the data do not represent background conditions, or if they do not represent a geology that is already covered in the 2005 background dataset.

Response: The revised text has been modified to reflect NDEP’s comment.  

53.
Page 4-1; 3rd paragraph, 2nd sentence.  Change “Several outliers” to “Several statistical outliers”.  Suggest instead that the focus of this paragraph be changed to one of using the organic data, the correlation analysis, the EDA and outlier analysis to confirm that these are background data.  This can be achieved by merging, and rewording as necessary, this and the next paragraph.

Response: The subject sentence has been modified as noted in the comment, and the paragraph has been merged with the subsequent paragraph and reorganized.  

54.
Page 4-1; 4th paragraph, 2nd sentence.  The results of the SVOCs analysis should be described in Section 3.

Response: See prior response regarding the inappropriateness of including the discussion in Section 3. The discussion of SVOC results has been expanded in Section 2.4 and is summarized in this paragraph. 

55.
Page 4-1; 5th paragraph.  The purpose of this is not clear.  The datasets do not overlap for some metals (e.g., arsenic) in the way described.  That is the purpose.  That is, these data represent a different geology.  NDEP suggests that BRC delete this paragraph and refocus on the objectives.

Response: The paragraph that is the subject of this comment has been deleted from the revised document.

56.
Page 4-1; 5th paragraph, last sentence.  Start a new paragraph here.

Response: The text has been modified as suggested in NDEP’s comment.

57.
Page 4-1; bullets.  Suggest moving the 3rd bullet to the 1st.

Response: The bullet order has been modified as suggested in NDEP’s comment.

58.
Table 1.  There are still a few instances in the summary statistics table where the maximum non-detect value is greater than the minimum detect value (e.g., lithium and silver).  Please clarify.

Response: See response to comment #26.

59.
Appendix E Tables.  Different shading is used for some test results, presumably as a consequence of different nominal significance levels.  However, it is not clear in the tables exactly how the shading is used.  Please clarify.

Response: NDEP requested that results be presented for both parametric and nonparamentric statistical tests.  Grey text and shading were used to identify results for statistical tests that are less preferred given the distribution of the datasets.A footnote has been added to the tables to clarify this.
Response to NDEP Comments Received November 13, 2008 on the
Supplemental Shallow Soil Background Report dated October 2008

General Comments:

1.
There are several instances of analyses that have been performed “at the direction of NDEP”.  It is not clear that these references are necessary or useful.  If these references are not necessary, NDEP would prefer they be deleted.

Response: Unnecessary references to analyses being performed at the direction of NDEP have been removed from Revision 3 of the report. 
2.
The data usability section does not adhere fully to the new NDEP guidance on data usability.  The main concern is comparability between data sets (background, and site when the data are used for background comparisons).  The issue is difference in detection limits.  Whereas NDEP does not expect re-sampling to be performed to address this issue, it would be helpful to understand why this has happened so that it can be avoided in the future, and for BRC to provide some explanation in the text of the potential consequences for the statistical analysis that has been performed or might be performed in the future when comparing background and site data.

Response: Section 2.4 in Revision 3 of the report has been expanded to include discussion of effects of detection limit variability and potential effects on usability. Discussion have been conducted with the laboratories to try and help alleviate this issue.
3.
As noted above, the comparability issue is related to a detection limit issue that must be resolved.  Currently the supplemental background database identifies three types of “detection limit” that are labeled method detection limit (MDL), reporting detection limit (RDL) and quantitation limit (QL).  The QL has been used in the statistical analyses.  However, detects are reported between the RDL and the QL.  This bifurcation complicates statistical analysis and interpretation.  NDEP requires that the lowest possible detection limit be used so that censoring of data is minimized prior to analyzing data and making decisions.  In the case of the supplemental background data, this means the RDL should be used.  Note that for antimony the RDL is always twice the MDL.  It is not clear why this is the case, but perhaps there is a dilution factor of two involved.  NDEP did not investigate other metals for this specific effect.

Response: This version of the report has been revised to include the use of the RDL to calculate descriptive statistics, prepare plots, and conduct statistical analyses.
4.
Detection limit issues also arise for radionuclides.  For the supplemental background database the same three detection limits are included.  However, the RDL and QL do not appear to play a role.  The MDL is used, but NDEP assumes this represents the minimum detectable activity (MDA).  The MDA is used to identify non-detects.  Then the summary statistics table separates non-detects from detects in its analysis and presentation.  On the non-detects side, the values used are the reported values and not the MDA.  If non-detects are separated then the MDA should be summarized, however, there is no need to separate the non-detects from the detects for radionuclides.  The actual values are reported and they can be used directly throughout.

Response: Use of reported values for radionuclides is consistent with USDOE guidance. As described in the Supplemental Background document, with respect to radionuclides, values reported by the laboratory are used throughout.
5.
NDEP also notes that the 2005 background data have been represented in the same way in this supplemental background report.  However, in the 2005 report the detection limits for both metals and radionuclides were handled differently.  NDEP also reviewed some past datasets and reports and finds inconsistency in the way in which detection limits have been used for both metals and radionuclides.  NDEP will write guidance on how to separate detects from non-detects and how to present the results.

Response: See response to general comment #3 above. BRC will adhere to NDEP’s guidance on this issue for a future deliverables.
6.
It would have been helpful to bring the scatter plots and correlation analysis into the discussion on outliers.  These outliers are simply values that exceed 1.5 x the inter-quartile range.  Some of these outliers should be expected.  The correlation analysis can be used to demonstrate that these values are not outliers in any other sense.  It would be helpful to tie these arguments together in Section 3.1.4 where outliers are discussed.

Response: A reference to Section 3.5.6 has been added toSection 3.1.4 in Revision 3 of the report regarding additional discussion on outliers.
Specific Comments:

1.
Page 2-7, Criterion IV, this seems inadequate given the issues with detection limits between the different background studies and with the site studies.  Some understanding of why the detection limits are so different between studies for some metals is needed.

Response: This section in Revision 3 of the report has been expanded to include discussion of detection limit-related issues between the different background studies and site data. Also, see response to general comment #3 above. BRC will adhere to NDEP’s guidance on this issue for a future deliverables.
2.
Page 2-10, Criterion VI, it is not clear that comparability is adequately addressed here.  The challenge is the difference in detection limits between background studies and between background and site studies.

Response: The subject text in Revision 3 of the report has been expanded to include discussion of detection limit-related issues between the different background studies and site data.
3.
Page 3-3, 1st bullet, the text indicates that 120 samples are usually available for each analyte in the BRC/TIMET background dataset.  Perhaps some clarification is needed – as far as NDEP understands the datasets, this number should be 104, and 16 samples should be attributed to ENVIRON’s previous background study.

Response: It is true that of the total sample size of 120, 104 are from the 2005 BRC/TIMET background investigation, and 15 are from the earlier ENVIRON background study. Based on the conclusions of the 2007 BRC/TIMET report, that is, “The results of this analysis indicate that the BRC/TIMET and Environ datasets are generally comparable and can be combined for further statistical evaluation and comparisons.”, the combined dataset was used in this report, and the different data sources are generally not distinguished from one another.
4.
Page 3-3, 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.

Response: The subject text has been revised for clarification. Consistent with USDOE guidance regarding use of analytical data for radionuclides, all values reported by the laboratory were used without censoring to calculate descriptive statistics, prepare plots, and conduct statistical analyses.
5.
Page 3-3, last paragraph, this does not seem accurate.  Whereas ½ the detection limit might be used in t-tests and ANOVA, it is not also used in the non-parametric tests.  Some clarification is needed.

Response: The subject text has been revised for clarification.
6.
Page 3-5, Footnote, the example given for calcium (5 & 10 foot datasets) seems to contradict the formal definition of an outlier in the text (i.e., “In some cases…a given point that was considered an outlier for a given depth interval did not fall outside the 1.5 interquartile range….”.  Please clarify.

Response: The subject footnote originally read that “In some cases…a given point that was considered an outlier for a given depth interval did not fall outside the 1.5 interquartile range for the combined 2008 dataset [underline added for emphasis]…” and is not contradictory. However, to avoid confusion to the reader, this footnote has been reworded.
7.
Page 3-9, 5th bullet, is the “0-10 ft bgs combined” depth class referring to “all data points” or only 0 ft and 10 ft samples alone?  The tables that provide summary statistics do not have a 0-10 ft bgs combined class.  Please clarify.

Response: The bullet was intended to refer to all depths combined; the bullet has been reworded for clarification in the revised document.
8.
Page 3-10, Footnote 6, this footnote is difficult to understand and should be reworded.

Response: After changing to use of RDLs in the evaluation, the uncertainty reflected in the footnote was resolved, and the footnote was therefore removed.
9.
Page 3-12, FOD issues, the NDEP has the following comments:

a.
Although some analysis of frequency of detection (FOD) and detection limits (DLs) has been provided, some issues still remain unresolved regarding the effect of non-detects (NDs) and detects (Ds) on statistical analysis of the data.  Each chemical included in this section is described here, with reference to both the 2005 and 2008 background datasets:

i.
Cadmium – the NDs have about the same DLs, however there are many more NDs in the 2005 dataset.  All the detects are less than the NDs, in which case statistical comparisons are probably compromised.

ii.
Lithium – probably the background concentrations are simply different, but the large range of NDs in the 2008 data makes statistical comparison very difficult.

iii.
Mercury – NDs are similar for both datasets, but the 2008 dataset also includes detects, which are nearly all less than the NDs.  Consequently, statistical analysis is compromised.

iv.
Selenium – Similar to mercury, except here the NDs have different values as well, by a factor of 2, which further compromises statistical analysis.

v.
Silver – The NDs are about the same, but again most of the detects are less than the NDs, compromising the statistical comparisons.

vi.
Thallium – Although there are detects that are greater than NDs, the NDs are different for the 2 datasets, again compromising any statistical analysis.

vii.
Tin – Similar DLs to thallium in the two datasets, but all the detects are again less than all the NDs, compromising the statistical analysis.

viii.Zirconium – Again all the detects are less than the NDs, compromising statistical analysis.

Response: The use of RDLs as opposed to PQLs provided some clarification in the potential effects of reporting limit variability on element FOD in the datasets. This section has accordingly been substantially revised.
b.
There are a few larger issues as follows:

i.
It is not clear why for several of these chemicals all, or nearly all, of the detects have values that are less than the NDs.  This seems to imply that the lowest possible detection limit has not been associated with the data.  If so, this is something that must be changed.

ii.
The DLs are different for the two datasets.  While this is not necessarily unusual, it is unfortunate because the DLs then drive the statistical analysis.

Response: The use of RDLs as opposed to PQLs has resulted in substantial revisions to this section, and the summary statistics data tables. As is currently presented in the revised report, the detections are higher than the RDLs. As discussed in Section 3.4 of the revised report, for most of the elements with low FODs, differences in the RDLs are not perceived as causing differences in FODs between the sample sets.  

NDEP is correct that for datasets comprised principally of non-detected values, DLs will “drive” statistical analyses.  However, tests proposed for comparing site to background concentrations (e.g., WRS, Quantile) can accommodate datasets with relatively low FODs (as low as 50% FOD) and multiple DLs.  Further, if DLs meet DQOs, these left-censored data have value and can/should be utilized (using non-statistical methods) to support decision-making.
c.
At this time, NDEP recommends that the statistical analysis for these chemicals be qualified appropriately, with reference to the problems caused by the issues raised above.  The statistical analysis results are sufficiently affected by the NDs and DLs that they cannot be used reliably to compare the 2005 and 2008 data for some metals.  The same will apply to use of these data for background comparisons with site data.

Response: See responses above – in the analyses summarized in the revised text, few elements were identified for which detection limit issues affected the data sets to an extent that the two data sets could not be compared. That said, in cases with low FOD (i.e., less than 50%), statistical comparisons were not performed.
10.
Page 3-14, first paragraph, it’s not clear what the point of this paragraph is in this section.  More relevant and important observations would reflect the ND and DL problems raised in the previous comment.

Response: The subject text has been revised to reflect the non-detect detection limit issues.
11.
Page 3-14, Footnote 7, similar to a previous comment, is the “0-10 ft bgs combined” depth class referring to “all data points” or only 0 ft and 10 ft samples alone?    Please clarify.

Response: The footnote was intended to refer to the soil depth from 0 to 10 feet below ground surface (ft bgs); the footnote has been reworded for clarification in the revised document.
12.
Page 3-14, Footnote 8, please change “…recommend - …” to “… recommended - …”

Response: The footnote has been revised as noted in NDEP’s comment.
13.
Page 3-15, 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 the references.

Response: BRC agrees that these two documents do not represent seminal work with regard to nonparametric statistics.  Rather, these two documents were cited because the definition provided in BRC’s document was derived in large part from these two technical guidance documents.  Nonetheless, the references noted in NDEP’s comment have been deleted from the revised document.
14.
Page 3-17, footnote 12, 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 the NDEP on this matter.

Response: At this point, as most of the future statistical comparison test that will need to be performed are likely to be site versus background datasets, we do not feel that these tests need to be included.
15.
Page 3-17, items 1 and 2, whereas NDEP recommended this approach, the approach was intended to be qualified.  The tests of proportions are only appropriate if the DLs are about the same in the compared datasets.  Also, the removal of NDs to complete the tests should be considered in light of the actual data.  This seems like a reasonable approach if the NDs are interfering with the statistical analysis in unreasonable ways.  This is most likely to occur when the NDs are greater than the detects.  So, although these approaches are reasonable options, the conditions need to be appropriate and justified before employing them.

Response: The text has been revised to clarify that for constituents with comparable DLs, the Test of Proportions was used to determine if FODs were comparable.   When FODs were found to be comparable, then analyses on detected-only values were conducted.  BRC found it reasonable and proceeded to apply NDEP’s recommended approach to constituents listed in Sections 3.5.3 and 3.5.4.
16.
Page 3-18, 1st sentence, this sentence needs to be reworded (use of similarity and inferred twice each makes the sentence awkward).

Response: The subject text has been reworded in the revised text for clarification.
17.
Page 3-19, 2nd paragraph, please change “…differences…” to “…difference…” 

Response: The subject text in the document has been revised as noted in the comment.
18.
Page 3-20, paragraph prior to table, also see comment above on pg. 3-17.  Tests of proportions are appropriate only when the detection limits are similar.  This should be made clear.  Proportions tests can then be used to determine if the frequency of detection is similar or different, and this is then a line of evidence that can be used for differences between datasets.  Otherwise, tests of proportions just reflect differences in detection limits, and that is not useful.  It is not a matter that the frequency of detection needs to be similar to justify removing some non-detects and repeating the statistical analysis.  It is a matter of whether the NDs provide any useful information.  If the only NDs in the datasets have much greater values than the detects, then it might be reasonable to look at statistical comparisons without those data points.  This will depend to some extent on why the detection limits are so high.  Also, note that it is not the case that NDEP will generally recommend this approach.  This should be an approach of last resort to try to glean something from problematic data.

Response: The text has been revised to clarify that the tests of proportions are best performed when detection limits are similar, for the reason noted in the above comment.
19.
Page 3-21, Table, there are two footnotes under the table (top of page) that are similar.  Please delete one of these.

Response: The redundant footnote has been deleted.
20.
Page 3-21, Footnote 17, please change “… sample sixe...” to “… sample size…”

Response: The subject text in the document has been revised as noted in the comment.
21.
Page 3-21, 3rd paragraph, the conclusion that the 2005 “Mixed” dataset was frequently indistinguishable from either one or both of the other two lithological units is a bit misleading.  Roughly ¼ of the analytes are shown to be significantly different for the non-parametric tests in Table E-3.  Furthermore, the results seem to point toward the idea that the parent material is in fact different (i.e., many of the significant differences were evident between the 2005 “Mixed” and 2008 “River” data for common parent minerals such as Si, Al, Mg, K, etc.).

Response: The subject text has been revised for clarification. That is, for all elements except uranium-238, the 2005 Mixed dataset (1) was statistically indistinguishable from both the 2005 McCullough and the 2008 River datasets (e.g., arsenic, lead); (2) was statistically indistinguishable from the 2005 McCullough dataset but had inferred significant differences from the 2008 River dataset (e.g., magnesium, manganese; or (3) was statistically indistinguishable from the 2008 River dataset but had inferred significant differences from the 2005 McCullough dataset (e.g., barium, tin). This observation is consistent with the interpretation of the 2005 Mixed dataset being derived from soils that reflect a mixture of McCullough and River sediments. However, as noted in NDEP’s comment, the 2005 Mixed dataset does have significant differences inferred relative to the 2008 River dataset for several common parent elements (e.g., silicon, aluminum, magnesium, potassium), which suggests a closer affinity between the Mixed and McCullough sediments. The subject text has been expanded to include this interpretation.
22.
Page 3-23, 2nd last paragraph, the term “post hoc” should be removed.  All the comparisons performed in this document are post hoc comparisons.  There is no need to use the terminology, especially when it is not used everywhere – partial use like this could lead the reader to think there is something different about these particular analyses.

Response: The document has been revised to note that in support of ANOVAs and Kruskal-Wallis tests, post-hoc (= a posteriori) comparisons were conducted.   The term “post hoc” has been removed from the remainder of the document.
23.
Page 3-24, Last paragraph, 2nd sentence, please change “…not to pooled…” to “…not to pool…”

Response: The subject text in the document has been revised as noted in the comment.
24.
Page 3-27, 1st paragraph under bullets, 1st sentence, please change “…were be examined…” to “…were examined…”

Response: The subject text in the document has been revised as noted in the comment.
25.
Page 3-28, last paragraph, although correlations might be expected between co-deposited contaminants, this is not quite the driver for these correlation analyses.  The relationships in background should be different than those in contaminated sediment.

Response: Agreed. No changes have been made to the document in response to this comment.
26.
Page 3-28, last sentence, is the 9-11 ft bgs class referring to 10 ft bgs?  If so, this should probably be stated to keep things uniform throughout the text.

Response: The text in Section 2.2 has been revised to clarify that the soil samples collected from 9 to 11 ft bgs are referred to as “10 ft bgs” samples throughout the report, and references to the “9 to 11 ft bgs” interval have been replaced with “10 ft bgs.” The report similarly refers to samples from the 4 to 6 ft bgs interval as being “5 ft bgs” samples.
27.
Page 4-1, 2nd paragraph, at this time NDEP does not concur with the statements that all the data are usable.  There appear to be detection limit issues that need to be resolved.  See comments above.

Response: As discussed in responses to prior comments, after changing to the use of RDLs instead of PQLs, detection limits are not generally issues for most of the elements, in terms of RDL differences potentially causing appreciable differences in element FODs between the datasets.
28.
Appendix E, certain grey cells are darker than others.  Is there a particular reason why?  Table E-3 has commas instead of decimal points in the p-value column.  What does the blue text indicate in Tables E-4 and E-5?  

Response: The Appendix E tables have been revised to depict 1) similarly shaded grey cells; 2) decimal places in the p-value column; and 3) definition of the blue text.
Response to NDEP Comments Received September 23, 2008 on the
Supplemental Shallow Soil Background Report dated August 2008

General Comments: 
1. Relative to the previous version of this report, the document contains more interpretation of the data, but should still be expanded per some of the following general comments. 
Response: Revision 2 of the report has been expanded to include additional interpretation of the data in accordance with NDEP comments, including among other things comparisons of frequency of detections, potential effects of variable reporting limits, and comparison of constituent concentrations in various datasets. 
2.  The document makes a case for using the 2005 BRC/TIMET and 2008 Supplemental background datasets separately, however, insufficient interpretation is given in the text about the statistical differences suggested in the results tables.  Please note that based upon a review of the data, the NDEP concurs that the data sets should be separated.
Response: As noted above, revision 2 of the report has been expanded to include additional interpretation regarding the inferred statistical differences between the datasets. 
3.  The point of this study was to determine if these background data are different than the 2005 background data.  It was expected that the data sets would be different for arsenic, with the 2008 arsenic data being greater than the 2005 data.  This appears to be demonstrated for arsenic, however, some conclusions that make this very clear would be helpful.  

Response: As noted above, revision 2 of the report has been expanded to include additional interpretation and conclusions regarding the inferred statistical differences between the datasets.
4.  There are also significant differences for other metals that should be noted in the conclusions prior to suggesting that the data sets be separated.

Response: As noted above, revision 2 of the report has been expanded to include additional interpretation and conclusions regarding the inferred statistical differences between the datasets. Because a number of elements are inferred to have statistically significant differences, that discussion is provided in the body of the report (Section 3.5).
5.  On the issue of separating the 2005 and 2008 datasets, the point should be made clear in the conclusions (it is currently in the Introduction) that the purpose is to see if sub-sets of the background data are statistically different such that they should be used separately for background comparisons at different sites within the BMI Complex and Common Areas.  For example, the 2008 data set should be used at the BMI Common Areas Mohawk Sub-Area and Parcel 4B, but is probably not appropriate at other sites.  This should be a conclusion.  There is very little substance to the current conclusions.
Response: The Conclusions section (Section 4) has been expanded to discuss the applicability of the background datasets for the various portions of the Site. 
6.  The comparison between the 2005 and 2008 data would benefit from breaking out the 2005 data into River and McCullough Range data.  The 2005 data report suggests difference between River and McCullough for many metals and radionuclides, in which case comparison between all three groups would have been somewhat more useful.  This would have provided a more useful geologic comparison across all geologies of current interest.

Response: The statistical analyses performed in Revision 2 of this report evaluated separate datasets for the 2005 McCullough, River and Mixed datasets, as compared to the 2008 River dataset. Specifically, the following statistical analyses were performed (based on data availability):

- 2008 supplemental: 0 vs 5 vs 10 depths; multiple population tests (ANOVA, Kruskal-Wallis; included in the last revision)

- 2008 vs 2005 (all depths combined):  2008 River vs 2005 McCullough vs 2005 Mixed vs 2005 River; multiple population tests (ANOVA, Kruskal-Wallis)

- 2008 vs 2005 (5&10 depths combined):  2008 River vs 2005 McCullough vs 2005 Mixed vs 2005 River; multiple population tests (ANOVA, Kruskal-Wallis)

2008 vs 2005 (0 and 5 and 10 ft depths separately): there isn't enough 2005 River and 2005 Mixed for each specific depth; therefore, depth-specific comparisons were only conducted for 2008 River vs 2005 McCullough; therefore, these were two-sample tests (t-test, WRS, slippage; quantile).

Depending on the results, several Test of Proportions were run, and based on these additional two-sample tests were conducted for specific constituents/lithologies.

7.  Several metals suffer from confounding detection limits (DLs).  That is, not only are the metals not detected in both the 2005 and 2008 datasets (or detected very infrequently), but the DLs are different.  Performing statistical analyses in these cases does not seem reasonable.  Note that correlation analyses were not performed for these chemicals, and these analyses should not be performed to statistically compare the 2005 and 2008 data either.  Comparisons between the 2005 and 2008 data should instead focus on what these differences are, and why they have happened.  Conclusions cannot be drawn for these chemicals, although this does not stop the overall conclusion that the two datasets are different for many chemicals, in which case they represent different geologies.

Response: The influence of reporting limits was evaluated as part of the revised study, and is discussed in Section 3.4. As noted in the report, it appears that variable reporting limits have affected the frequency of detection in a few cases. 
8.  It is not clear that the radionuclides in the uranium chain show differences between the two background data sets.  U-233/4 is the only one that shows minor differences, the others do not show differences.  It might be more reasonable to question the U-233/4 data and ask why there are a few greater concentrations (activities) for this radionuclide.

Response: As presented in Revision 2 of this report, statistical comparisons performed for radionuclides for the various geologic units indicate that significant differences can be inferred for most of the isomers evaluated. 
9.  There are some problems with the statistical comparison tests (t-tests, quantile, slippage, and Wilcoxon Rank Sum) as conducted.  The tests that have been used are 1-sided because they were programmed to support background comparisons.  Background comparisons compare site and background data, and, site data cannot be less than background (excepting case of inadequately characterized background data).  Consequently these tests are constructed as 1-sided tests.  The case at hand is different, and constitutes a comparison of two background datasets.  There is no reason to believe that one is greater than the other for a given chemical, and no reason to believe that one cannot be less than the other.  Consequently, these tests should be run as 2-sided tests.  This is possible for all the tests, although EnviroGiSdT is not programmed to do this for these tests.  We note also that 1-sided tests have been performed, but that the direction of the test has been chosen based, presumably, on looking at the exploratory data analysis (EDA) and then deciding which way to run the test.  Hence, the direction differs by chemical.  Neptune and Company, Inc. has redone each statistical test, except the slippage test, and is including those results as an attachment to this document as Attachment B.  These tests can be added to the GiSdT and EnviroGiSdT software if desired.

Response: As presented in Revision 2 of this report, 2-sample tests performed for the various geologic units employed 2-sided tests (via the Neptune GiSdT website), except for the slippage test.
10.  There is a lot of statistical language in this report that needs to be changed.  For example:

· The discussion of power is unnecessary since no power analysis is performed.

· Some discussion of data points that bring into question whether all the data represent background conditions is acceptable, but that should also be handled through the correlation analysis and possibly some other analyses (see specific comments below).

· The discussion of “accepting alternative hypotheses” should be changed, since most statisticians would say that alternative hypotheses cannot be accepted.  

· Parametric tests do not always assume normality as stated, although this is the case for t-tests and analysis of variance (ANOVA).

· Non-parametric tests usually have some assumptions (e.g., symmetry) associated with them – they are not without statistical assumptions.

· The slippage test should be described differently.  It is about determining if the number of data points in one data set that exceed the maximum of the other data set is statistically unusual.

In summary, it would be better to have less statistical jargon to explain what is being done given the limitations of the statistical jargon provided.

Response: The text in revision 2 to the report has been revised to reflect a more precise use of statistical verbiage and to exclude discussion of issues that do not pertain.
11.  The correlation analyses should be used to determine if some of the results of concern (the comparatively high concentrations results) are consistent with background.  That is, find some correlations that are significant, and then look at the scatter plots to determine if these data points are consistent with the relationship between those two chemicals.  Repeat as necessary for correlated chemical pairs.  This would support the conclusion that all the data are representative of background conditions.

Response: Section 3.5.6 provides the correlation analyses and scatterplots that were used to evaluate outlier consistency with background.
Specific Comments:

12. Page iv, acronym list, “MDC” should be changed to “MDA”.

Response: The acronym has been revised as noted. 
13. Page 1-1, Section 1.1, 3rd paragraph, the reference to a discussion in Section 3.1.5 is not correct.  Section 3.1.5 does not exist in this report.

Response: The reference has been revised to reflect the correct section (3.1.4). 
14. Page 2-1, Section 2.1, 2nd bullet, if wind roses are to be referred to in this way, then a reference and figure should be provided.  Also, our understanding is that although there are predominant winds, the wind direction changes and some wind-blown deposition is possible here.  Consequently, use of the term “unlikely” appears to be an overstatement.

Response: Figure 2 has been revised to include a windrose showing the predominant wind direction. The text has been revised to reference that figure, and the wording has been revised on page 2-1 to address NDEP’s comment. 
15. Page 2-8, Section 2.4, 1st paragraph, 4th sentence, please include a reference to “…several laboratory QA/QC procedures.”  This comment was included in the previous review and was not addressed.

Response: The text has been revised on pages 2-8 and 2-9 to include the various applicable laboratory QA/QC procedures. 
16. Page 3-3, Section 3.1.3, 1st sentence, the reference to DOE guidance is presumed to be referring to year 1990.  In addition, the DOE reference that points to an electronic version of the guidance documentation is not active.  Please resolve this reference.

Response: The text on page 3-3 and references section have been revised to reflect a more current applicable reference. 
17. Page 3-4, Section 3.1.4, this exposition of outliers should be used to help determine if the few high values of concern are representative of background conditions.  The term outlier as used should be defined, which in this case is these are data points that are outside of the 1.5 times the inter-quartile range.  We also note that the statistical outliers are not problematic unless there is some physical reason (contamination, geology, reporting errors, etc.).  Otherwise “outliers” should not be removed from statistical analysis for any reason.  Rather than saying the outliers have no apparent cause, it would be better to point to the sample design that is focused on suspected unimpacted areas, and then specifically evaluate the high concentrations in the correlation analysis as a further line of evidence to support lack of contaminant impact.  This is the real issue here is to determine if the (few) high concentrations are still representative of background conditions.  The correlation analysis identifies correlated chemicals.  Scatter plots can then be used to determine if there are unusual values in the data that warrant concern about the background representativeness of the data.  If the data, including the high observations fall close to the regression line, then the high values probably represent background conditions.  This issue was specifically discussed with BRC after the last NDEP comment letter was issued.

Response: The text has been revised in various locations to reflect outlier evaluation, including the use of correlation analyses and scatterplots. No outliers were considered unlikely to reflect background, and no data points were removed from the dataset.  
18. Page 3-4, Section 3.1.4, 2nd paragraph, last sentence, the example that points to two elevated arsenic concentrations needs to be more specific.  Please identify the sample locations where these elevated concentrations were observed.  This comment has been included in a previous review of this report, but has not been addressed.  Also see general comment about the use of the correlation analysis.

Response: This portion of the text has been reworked substantially; all observed outliers associated with each element are identified (with the associated sample location specified). 
19. Page 3-4, Section 3.1.4, last sentence, if the “outliers” shown on the box plots have no apparent cause, why is an example of a cause (reporting errors) given?  Also see general comment about the presentation regarding outliers.

Response: The wording that is the subject of this comment has been revised in response to this comment. 
20. Page 3-6, Section 3.3, 1st paragraph, Tables 4 through 8 provide the same information as Appendix E, just presented in a different format.  It is suggested that one set of tables be eliminated.

Response: The tables in question have been merged and are presented as Tables 4 through 26 in the main text.  
21. Page 3-7, Section 3.3, 1st paragraph, 3rd sentence, the reference to “… if aerial deposition of wind-borne dusts from Site operations were suspected, then higher levels of metals typically found in soils at the Site; for example, arsenic…” is quite confusing as it was expected that arsenic concentrations would be naturally higher for these background sample locations

Response: Although arsenic was expected to be higher for these background sample locations, the issue is whether the two samples with the highest arsenic concentrations are representative of background. The point was to establish that it is unlikely that these arsenic levels are from the site. The sentence has been reworded to read “…for example, arsenic and vanadium would be expected at the surface in these samples.” 
22. Page 3-7, Section 3.3,   1st paragraph, last sentence, please list other examples.  Some discussion of the chemicals that are affected by the non-detect status would be helpful – see general comments.

Response: Section 3.4 has been added to the main text to present and discuss issues relative to elements with inconsistent frequencies of detection (FODs) observed between the sampling events, including evaluation of whether reporting limits affected the observed FODs. Elements with low FODs are discussed in Section 2.2 (expanded text new to this revision).
23. Page 3-7, Section 3.4, 1st sentence, please change “…data from different settings…” to “…data from different geological settings…”.

Response: The subject wording (now in section 3.5) has been revised as indicated in NDEP’s comment. 
24. Page 3-7, Section 3.4, 2nd sentence, please reference Section 3.4.2 for the “statistical tests” and change the reference to the statistical plots from Section 3.3 to Section 3.2.

Response: The references in question have been revised as indicated in NDEP’s comment.
25. Page 3-7, Section 3.4, last sentence, it is not clear what is meant by this sentence.  It can probably be deleted.  Perhaps its intent was a contrast with analysis performed on the 2005 data, which covered at least two geologies.  Please clarify.

Response: The subject wording (now in section 3.5) has been deleted as suggested in NDEP’s comment.
26. Page 3-7, Section 3.4.1, 1st paragraph, most statisticians would say that alternative hypotheses cannot be accepted.  The technical reasons for this are varied.  This is one of the vagaries of classical statistics.  Null hypotheses can be rejected, but that’s about as far as the statistics can go.  Some rewording should be provided.  For example, rejection of the null hypotheses provides evidence that the populations are not the same.

Response: The subject wording (now in section 3.5.1) has been revised consistent with this comment. 
27. Page 3-8, Section 3.4.1, this discussion of Type II error rates and power is unnecessary.  Type II error and power have not been used in the statistical analysis at all. DQOs were not established, so there is no real target for Type I or Type II errors.  A post hoc target of 0.025 for the tests for Type I error might be reasonable, but a post hoc analysis of power has not been attempted and probably will not be.  Consequently, the conventional value of 80 percent for power has no basis.  These paragraphs should be removed, unless a formal data quality assessment is to be performed.

Response: The discussion of Type II error rates and power has been removed from this version of the report, as suggested in NDEP’s comment (see Section 3.5.1). 
28. Page 3-8, Section 3.4.1, note also that NDEP does not rigidly interpret the p-values reported for the statistical tests.  Per previous comments on other documents, if the p-value is very small (e.g., << 0.05) then an effect is indicated.  It is large (e.g., >> 0.025) then an effect is not indicated.  If it is somewhere in between (e.g., near 0.025) then there are probably not enough data to support a rigid conclusion (although DQOs are not performed so this statement is difficult to support on a project-specific basis).  This is why NDEP prefers that BRC considers multiple lines of evidence before reaching a conclusion (e.g., summary statistics, plots, detection limit effects, correlations, and the statistical tests).

Response: A weight of evidence approach that considers summary statistics, plots of the data, detection limit effects, statistical comparisons, and correlations has been taken to reach conclusions with regard to whether the 2008 supplemental background data should/should not be combined with the 2005 background data to support future applications.  Discussion of p-values is provided make clear how statistical tests will be interpreted as a particular line of evidence.
29. Page 3-8, Section 3.4.2, parametric tests do not all assume normality, although they often do.  The t-test does assume normality, although of the mean rather than the data really.  The definitions and assumption here should be revised.

Response: The subject wording (now in section 3.5.2) has been revised to describe one key attribute of nonparametric tests—i.e., they do not require specific mathematical form for the underlying distribution of the data (Singh and Singh 2007).
30. Page 3-8, Section 3.4.2, non-parametric tests do make assumptions.  Often an assumption of symmetry is used, although it is usually ignored in application.  For example, the Wilcoxon Rank Sum test assumes symmetry.  The definitions and assumption here should be revised.

Response: The subject wording (now in section 3.5.2) has been revised to remove the implication that nonparametric tests make no assumptions regarding the distribution of the data.
31. Page 3-9, Section 3.4.2, these tests should be run 2-sided for this problem.

Response: As previously noted in response to general comment #9, the 2-sample tests were re-run using 2-sided tests for the statistical evaluations presented in this version of the report. 
32. Page 3-9, Section 3.4.2, Wilcoxon Rank Sum test, it should probably be noted that the Gehan ranking system is relevant for non-detects, and that it is also applied to the quantile test, and should be applied to the Kruskal-Wallis test.

Response: The Gehan ranking system is supported by GiSdT for two-sample tests.  However, GiSdT currently does not support multiple independent sample tests.  For the nonparametic Kruskal-Wallis test, the one-half detection limit substitution method was applied to non-detected metal concentrations because SPSS v.15 (the statistical software used to conduct Kruskal-Wallis tests) does not currently support the Gehan ranking system.
33. Page 3-9, 2nd sentence, this is a global comment.  The acronym “GISdt” is incorrect.  The acronym should be “GiSdT”

Response: References to the “GiSdT” acronym in the report have been revised as noted in NDEP’s comment. 
34. Page 3-11, Section 3.4.3, this section needs to be expanded.  Also, the statistical test results could not be reproduced.  This concern was raised in a previous review and still remains an issue.  The p-values contained in Appendix F seem to be calculated based on 1-sided tests, when in fact all tests should be performed as two-sided tests.  In addition the direction of the test seems to be chosen in a post hoc fashion (based on the plots or the summary statistics, perhaps).  The results in the table below present examples of the different test results that we have observed (yellow – highlights similar results).  Two-sided, two sample t-test results are also included for comparison (gray).
5’ shallow soil samples assuming the conditions:

Alpha = 0.025

	Analyte
	Neptune & Co. Calculations (one-sided)

µ1 - µ2 > 0
	Neptune & Co. Calculations (two-sided)

µ1 - µ2 ≠ 0
	2008 Supplemental report (version 0)
	2008 Supplemental report (revision 1)

	Beryllium (Be)
	2.2 E-4
	4.39 E-4
	1.0 E+0
	2.2 E-4

	Cobalt (Co)
	3.4 E-10
	6.75 E-10
	1.0 E+0
	3.4 E-10

	Lead (Pb)
	9.99 E-1
	3.93 E-4
	2.0 E-4
	2.0 E-4

	Arsenic (As)
	9.98 E-1
	4.27 E-3
	2.1 E-3
	2.1 E-3

	Niobium (Ni)
	4.51 E-40
	9.02 E-40
	1.0 E+0
	4.5 E-40


The results for Be, Co, and Ni are in agreement for the 1-sided test.  However, those for Pb and As are not, because the test was run the other way round.  The test should instead be run as 2-sided tests, with the results given in gray in the table above.  In a few cases this will change the conclusions that have been drawn for some metals, but it will not change the overall conclusion that the 2005 and 2008 data sets represent different geologies.

Response: In response to a previous NDEP comment, and as discussed during a  September 26 teleconference, the statistical evaluations were re-run for this resubmittal to include separate datasets for each geologic unit (McCullough, River [2005 and 2008 datasets], and Mixed), and employed 2-sided 2-sample tests in cases where two populations were compared. Because of the increased number of populations, many of the prior 2-sample analyses were re-run as multiple-sample tests. 
35. Page 3-11, Section 3.4.3, the statistical results presented in the tables in Appendix F differ from the results presented in Revision 0 of this report for the analytes in the 5’, 10’, and 5’ & 10’ (combined) soil layers for metals.  We find this to be odd given that the sample sizes and summary statistics for metals at these depths are consistent with those presented in the previous version of this report.  However, the statistical results presented in Appendix F seem to be recalculated.  See previous NDEP comments or BRC table for examples.  This issue needs to be addressed with the NDEP.
Response: BRC has identified no explanation for the changes in statistical results. However, the issue is moot for this resubmittal, due to the revised statistical analyses performed. 
36. Page 3-12, Section 3.4.3, 2nd paragraph, the sentence fragment “…enough differences exist such that there is an apparent difference…” needs to be reworded.  

Response: The subject wording (now section 3.5.3) has been revised in response to NDEP’s comment. 
37. Page 3-12, Section 3.4.3, 2nd paragraph, last sentence, the reference to “most cases” needs to be expanded perhaps in the form of an analyte-specific list or table.

Response: This phrase has been removed and a recommendation not to pool/combine the 2008 supplemental background data and the 2005 background data is put forth based on the preponderance of evidence.
38. Page 3-12, Section 3.4.3, 2nd paragraph, whereas the conclusion to separate datasets might be reasonable, the conclusion that should be drawn here and in Chapter 4 is that the data suggest geologic differences between the background locations.

Response: The subject wording (now in section 3.5.3) has been revised in response to NDEP’s comment. 
39. Page 3-12, Section 3.4.4, 2nd paragraph, please also discuss strontium and uranium. This comment also acts as a general comment with respect to interpreting p-values in the tables throughout the report.  It is apparent that rounding of p-values has occurred in specific cases (such as strontium and uranium) which makes them appear to be statistically significant.  In future reports, we recommend that p-values be reported to four significant figures.  

Response: To avoid improper interpretation (e.g., 0.054 or 0.045 as 0.05), p-values are reported to significant figures needed to properly interpret statistical test findings.
40. Page 3-13, Section 3.4.5, this section needs to be expanded.  There is very little information in this section with respect to differences and similarities between the two background datasets.  Of particular interest are the “outliers” that have been identified.  The correlation analysis can be used to explore these outliers to determine if they appear consistent with other background data, or if they seem unusual to the point that contamination could be the problem.

Response: In the resubmittal, the section discussing the statistical comparison of the various background sets (Section 3.5) has been expanded significantly to make note of the inferred similarities and differences, including outlier evaluation using correlation analysis.
41. Page 3-13, Section 3.4.5, last sentence, is the p-level supposed to be set at 0.05?  Please clarify.

Response: The sentence has been revised to indicate that statistically significant (at a significance level of 0.05) correlation coefficients are indicated in bold type in the table.
42. Page 3-13, Section 3.4.5, 2nd paragraph, 2nd sentence, please reference the specific tables in Appendix G.

Response: References to the specific tables in Appendix F have been added to the text.
43. Page 3-13, Section 3.4.5, 2nd paragraph, 3rd sentence, the correlation coefficients appear to be located in Appendix F.

Response: The reference in the revised text has been changed to reflect the correct Appendix (now Appendix F). 
44. Page 3-13, Section 3.4.5, 3rd paragraph, the heading “Correlation Analyses” is used twice in this section.  Is it supposed to be entitled “Scatter Plots”?

Response: NDEP’s presumption is correct - The second heading entitled “Correlation Analyses” has been changed to “Scatterplots.” 
45. Page 3-13, Section 3.4.5, reference to Appendix G, please include some form of heading on the scatter plots in Appendix G and provide appropriate references in the text. 

Response: Headings have been added to each of the sets of scatterplots in Appendix F.
46. Page 3-14, Section 3.4.5, 4th paragraph, 1st sentence, please change “…) as well radium-226…” to “…) as well as radium-226…”  

Response: The subject wording (now in Section 3.5.6) has been changed as noted in NDEP’s comment. 
47. Page 3-14, Section 3.4.5, 4th paragraph, 5th sentence, please change “20008” to “2008”.

Response: The date (now in Section 3.5.6) has been changed as noted in NDEP’s comment.
48. Page 4-1, Section 4.0, the conclusions are basically copied and pasted text from previous sections of this report and not really conclusions.  It would be helpful if this section could focus on removing the points repeated in the report and expanding on what the overall findings mean in the context of future background comparisons.

Response: The conclusions section of the revised report has been expanded to include additional discussion regarding the meaning of the overall findings in the context of future background comparisons with Site data. 
49. Page 4-1, Section 4.0, fourth paragraph, a further analysis of the correlations would indicate if all the data (including the high concentrations) represent background conditions.

Response: As previously noted, correlation analyses were performed for this purpose, and the findings of those analyses are presented in the revised report. The conclusions section has been expanded to include a summary of findings in this regard.
50. Page 4-1, Section 4.0, fourth paragraph, data for the SVOCs have not been presented.  If this conclusion is to be drawn then the data need to be reported.

Response: The SVOC data are presented in Table 3 of the report, and a reference to the SVOC results has been added to Section 2.4. 
51. Page 4-1, Section 4.0, last paragraph, 2nd sentence, aren’t the two datasets supposed to be inconsistent and therefore not combined?  See general comments related to the issue of background data set “consistency”.  The datasets should be housed together as the background data with some recognition that it might be more appropriate to perform background comparisons against relevant subsets of the entire background dataset because they represent different geological formations.  This should be the primary conclusion it seems, perhaps coupled with some observations about north-eastern portions of the site should be compared to the 2008 background data, western portions to the McCullough component of the 2005 data, south-eastern to the River component of the 2005 data, and middle areas to some combination.  A final conclusion like that would have more utility for future use of this report.

Response: The subject wording has been revised for clarity, and the conclusions section has been expanded to include a discussion similar to what is provided in NDEP’s comment.  
52. Appendix D, plots that are cause for concern in the sense that it is not clear what utility there is in performing statistical tests based on the information available.  Instead, some review of why the DLs are so different for the non-detects (NDs) in the two sets of data is warranted.  Suggesting that these chemicals are different in concentration between the two datasets is probably not reasonable because of the confounding of the DLs.  Performing statistical tests based on substitution of ½ DL does not make sense for these chemicals; the data simply do not support statistical analysis in this way.

a. Antimony –the high DLs for some samples are problematic for the statistical tests that have been run.

b. Boron – questionable because of the high DLs in the 2008 data.

c. Cadmium – DL issues in the 2005 data

d. Chromium VI – please explain the purpose of the statistical tests

e. Lithium.

f. Mercury – all NDs in the 2008 data, yet there are many lower detections in the 2005 data.  Please explain.

g. Niobium.

h. Platinum.

i. Selenium – another problematic one because the 2008 DLs are too high.

j. Silver.

k. Thallium.

l. Tungsten.

m. For some of these metals there are always analytical issues it seems.  But, the analytical issues make the statistical tests useless, and they probably should not be run.  Some more consideration needs to be given to the metals for which statistical testing makes sense.  Issues that should be addressed include:

i. Please explain why the DLs are so high for many of the NDs.  If these are background data there should not be matrix issues.

ii. Is it reasonable to remove some NDs and rerun the statistical tests (e.g., cadmium)?  This depends on how much useful information it is believed is contained in the NDs

iii. Is it appropriate to run a test of proportion of detects instead (would be possible perhaps if the DLs were similar and lower for most of these metals, but at least should be considered)?

Response: The text has been expanded to discuss observed differences in the reporting limits as they pertain to differences in FOD for the datasets (Section 3.4). As discussed during the September 26 teleconference, the statistical evaluations performed in support of this resubmittal excluded datasets with fewer than 4 detections.  For datasets with FODs less than 50%, the datasets were subjected to a Test of Proportions and if inferred to not have significant differences, those populations were then subjected to 2-sided 2-sample tests with non-detect values removed.
53. Appendix G, Tables, please reword or explain what “less preferred analyses” are referring to in the context of this report. 

Response: The reference to less preferred analyses relates to whether the data are normally distributed or not. With preference for a particular correlation result given to whether both pairs are normally distributed (preference given to the Pearson correlation results) or not (preference given to the Kendall tau correlation results).The following is included in Section 3.5.6, page 3-26 of the text: “Note that statistically significant correlation coefficients (at a significance level of 0.05) are indicated by bold font and are color-coded for parametric and nonparametric coefficients in each table.”
Response to NDEP Comments Received August 1, 2008 on the
Supplemental Shallow Soil Background Report dated July 2008

General Comments

1.
This document contains very little interpretation of the data.  It is mostly a presentation of some of the methods that were used, without much in the way of results, interpretation or intermediate conclusions.  Consequently, it is left mostly to the NDEP to work throughout the figures and tables to see if the final conclusions are supported.

Response: As discussed with NDEP on a teleconference call on August 5, 2008 it was agreed that the 2005 BRC/TIMET background dataset and the 2008 supplemental background datasets would be maintained as separate datasets. The report presents comparison statistics to support keeping the datasets separate. The report also presents statistics and information to support the use of the 2008 supplemental dataset as a background dataset. Discussion on these issues is included in Sections 3 and 4 of the report.
2.
The statistical methods used are not always appropriate.  2-sample tests have been used when analysis of variance should be used with multiple comparisons.  2-sample tests are not appropriate when there are more than 2 populations of interest.  The statistical hypotheses that are being tested have not been presented.  Since the statistical hypotheses are not described it is difficult to know exactly what analyses have been run.  Furthermore, It is unclear why the approach taken in the NDEP-approved BRC/TIMET background report was not also followed here.  Appropriate statistical tests and conclusions were drawn in that report.

Response: The statistics that were used compared the 2008 supplemental dataset to the 2005 BRC/TIMET dataset, therefore 2-sample tests were considered appropriate and used in the report. Because the datasets are considered separate, multiple comparisons between datasets were not conducted. However, the revised report also performs multiple comparisons regarding the depth data for the 2008 supplemental dataset only. Because this dataset was collected from one geologic unit (the River Mountains range), multiple comparisons were not conducted on this basis. The depth-specific multiple comparisons are discussed in Section 3.4 of the report.
3.
Of particular interest is the purpose of collecting these supplemental background data, this is not adequately addressed by the document.  It is noted that this supplemental study was undertaken because background comparisons for arsenic failed at both Mohawk and Parcel 4B.  However, there is no history of arsenic contamination at these sites, in which case some consideration was given to the possibility that the north-eastern part of the site exhibited different background levels of arsenic and, potentially, other metals.  The north-eastern part of the site is close to the northern part of the River Mountains range.  A mile or two to the east of the Mohawk area, in the vicinity of the Henderson Landfill, and still in the River Mountains range, very high concentrations of arsenic have been observed in background samples.  Consequently, the purpose of collecting these supplemental samples was so that a specific subset of background conditions could be used for comparison with metals concentrations at Mohawk and Parcel 4B.  This should be made clear in the revised document. 

Response: As discussed on an August 5 teleconference and in a meeting on August 22, BRC agrees with keeping the two background datasets separate and applying each individually as appropriate. The most appropriate use of the 2008 supplemental background dataset is for the Mohawk and Parcel 4B sub-areas. Section 1.1 has been revised to discuss this issue. 

4.
Prior to collection, a few hypotheses were reasonable.  Either these supplemental background data represented a different background population, or they did not.  The hope, in some sense, was that they would be different, and, in particular, greater concentrations for arsenic so that this specific subset of data could be used for background comparisons for Mohawk and Parcel 4B.  However, even though BRC concluded that arsenic concentrations are different in the supplemental background data, BRC has concluded that it is appropriate to combine all the background data.  This does not seem like a prudent path forward.  It is suggested that BRC discuss this matter with the NDEP prior to resubmittal. 

Response: Discussions on this issue took place on August 5 and August 22, 2008. See response to general comment #3 above.
5.
The NDEP-approved BRC/TIMET background report presents statistical analyses by various factors, including geology and depth.  It is reasonable to conclude from those analyses that background comparisons should, in general, be performed using the appropriate subset of the background data, where appropriateness is defined in terms of geology and depth of the site samples that need to undergo background comparisons.  The same applies here.  It is not clear why this has not been done.  What has been done instead does not meet the NDEP’s expectations.  Our expectation was a report that covered the same ground that was covered in the BRC/TIMET background report. 

Response: As noted in response to general comment #2 above, multiple comparisons regarding the depth data for the 2008 supplemental dataset have been conducted. Because this dataset was collected from one geologic unit (the River Mountains range), multiple comparisons were not conducted on this basis. These comparisons are discussed and presented in Section 3.4.
6.
The context that has been provided is not fully accurate.  The ENVIRON data covered the River Mountain range.  The issue here is that the Mohawk sub-area and Parcel 4B fail background comparisons for arsenic and a potential reason is because background is inadequately characterized for the northern part of the River Range.  Basically, the potential is for separation of the McCullough Mountains range, mixed geologies, River Mountains range and supplemental background data (northern River Range), because the geologies are different for all 4 groups.  The northern part of the River Mountains range is close to areas of very high natural arsenic (e.g., near the Henderson Landfill), hence the potential for higher arsenic concentrations in this northern area, and for different distributions for other naturally occurring metals.  This should be explained more completely, otherwise the reason for the supplemental study is not clear enough.

Response: See response to general comment #3 above. A discussion on local high arsenic levels in included in Section 3.1.5.
7.
The data validation and data usability sections are devoid of results, interpretation and conclusions.  Clearly some data have been removed.  This has to do with some aspects of data usability but has not been presented that way.  Also, it is not clear exactly how many samples have been removed.  It appears that there are 33 samples collected, but data are reported for 31 samples for metals and 29 samples for radionuclides.  However, only one sample appears to have been rejected (after the data usability section).  For most of the report the number 33 is used in error, since the number of actual data points used is less than this.  Further explanation and revision is needed.

Response: A note has been added in Section 2.2 regarding a sample labeling issue with GEL, which led to the erroneous omission of several radionuclide samples. This has been rectified. No data have been removed in the revised report. As noted in Section 2.3 (Data Validation Summary), page 2-3, “Based on the evaluation of the dataset, 100 percent of the data obtained during the field investigation are valid (that is, not rejected) and acceptable for their intended use. With 100 percent of the dataset validated as usable, the overall objective of the data collection event was met.” Data usability tables were presented in Appendix B; and Section 2.4 provides results and conclusions on data usability.  
8.
The discussion of outliers is also lacking.  If any one of these samples is considered to be an outlier and not usable as presented, then all of the samples should be questioned considering their close proximity to each other and to relevant features, such as the BRC Site and the adjacent road.  That is, it is reasonable to think that either all the samples are representative of background, or they are not.  In addition, it is not reasonable at all to reject the sample results for metals based on the presence of low levels of bis(2-ethylhexyl)phthalate, which is a known laboratory contaminant.

Response: The discussion on outliers, as defined by the boxplots presented in the report, has been expanded in Section 3.1.5. Because the outliers shown on the boxplots have no apparent cause (e.g., reporting errors), all outliers have been retained in the dataset. The discussion on outliers has also been expanded to include information on arsenic concentrations from other reports in the area, as an example that the data represent naturally occurring variability.
9.
In addition, we cannot reproduce the statistical test results.  The summary statistics are based on 31 samples for metals and 29 for radionuclides, and we can reproduce those, however, we cannot reproduce the statistical test results.  This issue must be reconciled.

Response: The revised report includes all data used in the statistical tests on the report CD (Appendix B) exactly as used in the report.
10.
Goals are stated but the analysis and discussion are not presented or interpreted in a way that provides strong support for the stated goals of this report.  We do not agree with the final conclusion that the background data sets can simply be combined, although we agree that the background data can be housed in the same database.  Appropriate subsets of the background data should be defined prior to performing background comparisons with site data.  For Mohawk and Parcel 4B this subset might be the supplemental background data set only.  For other areas it might be all the background data, or a different subset (e.g., it might be reasonable to use only the McCullough Mountain data for areas on the west of the BMI facility).

Response: See response to general comment #3 above.
Specific Comments

11.
Page 1-1, Section 1.1, second sentence states, “The objective of this report is to determine whether these data can be used to supplement the existing representative background soil dataset.”  Please note that it is never clearly stated how this objective can be obtained.  Please state how certain results of the analysis tie to the stated objective.

Response: See response to general comment #3 above. 
12.
Page 1-2, Bullet 3. Please specifically identify what is being compared.  It is assumed that the comparison is being made between the soils originating from the River Mountains range and those originating from the McCullough Mountains range; however this should be clarified.  Clarification should be given regarding the 4 potential geologically distinct background data sets as discussed above. 

Response: Text stating that the comparison is to the northern River Mountains (this 2008 Supplemental dataset) with the southern River Mountains and McCullough Range (2005 BRC/TIMET dataset) has been added to Section 1.1, page 1-2. 
13.
Page 2-1, Section 2.1, the three bullets describe why the 10 sampling locations were selected relative to the influence of the Site, but there is little information explaining why the samples are oriented (spatially) the way they appear in Figure 1.  It would also be helpful to indicate something along the lines of why these locations were chosen with respect to their adequacy in representing the area's soils.  That is, the constraints on sampling locations should be described – e.g., undisturbed alluvial material washed down from the northern area of the River Range.

Response: Clarification on the location of the 10 samples has been provided in Section 2.1, page 2-1. 
14.
Page 2-1, Section 2.1, second bullet, the supplemental samples are located relatively close to the site, and this fact, when taken with the predominant wind direction from the South and Southwest, seems to at least allow for the existence of site-related contamination. A simple way to confirm or deny the suspicion of aeolian deposition would be to collect some samples near the supplemental locations and test them for asbestos.  This could also explain why one of the samples did not seem to represent background conditions, and, as noted in the general comments, it might not be unreasonable to then assume that all of these samples do not represent background conditions.

Response: As discussed on an August 5 teleconference and in a meeting on August 22, BRC and NDEP agree that the sample locations do represent background conditions. There is no indication of any impacts from the site or other potential sources. 
15.
Page 2-2; Paragraph beneath bullets. Comment:  We note that BRC will probably most often collect site surface samples from the top 2 feet.  This could raise a comparability issue that will need to be addressed for each site risk assessment report.

Response: BRC will discuss this issue with NDEP to ensure that comparability issues will not arise at the site.
16.
Page 2-2; Paragraph beneath bullets, some further description of the field duplicates should be provided (e.g.: which locations and which depths?).

Response: Further description has been provided on page 2-2. 
17.
Page 2-2; Section 2.3, please reference where the Level 3 and Level 4 reviews are outlined.

Response: Reference to the Level 3 and Level 4 reviews has been provided on page 2-3.
18.
Page 2-3; first paragraph. Please explain if radionuclide validation was conducted by comparison or using methods outlined in these documents?  It isn't clear what is meant by "data validation was conducted using several documents".  In the last sentence of the first paragraph, what is meant by "applicable methods"?  Is this in reference to the two documents listed in this sentence?

Response: Clarification on this issue has been provided on page 2-3. Reference to the project QAPP and SOP-40 has been provided.
19.
Page 2-3; second paragraph, sentence two, please change the word "signify" to "classify".

Response: The wording has been changed on page 2-3.
20.
Page 2-3; last paragraph, this seems to contradict the information in Section 3.2.5. Please clarify if data were or were not rejected.

Response: The text on page 2-4 is correct; 100 percent of the data obtained during the field investigation are valid (that is, not rejected) and acceptable for their intended use. Section 3.1.5 has been revised to be consistent with this section.
21.
Section 2.3, the data validation section does not present any results or conclusions.  Some of the data have been qualified for some reasons, and some have been rejected it seems (since 33 samples are not used in the statistical analysis).  Some summary of the data validation reported in the DVSR should be provided.  Most of what is provided here is simply approach or guidance, and not application to these samples and data.

Response: See response to general comment #7 above.
22.
Page 3-1, it is not clear why a section on Data Usability is contained in a Chapter entitled Statistical Methods.  Data Usability probably belongs more in Chapter 2 (perhaps Section 2.4).

Response: This section has been moved to Section 2.4.
23.
Page 3-2; Bullet 6, please clarify what is meant by the bullet, "A narrative of qualified data is provided with each analytical data package, the laboratory provided a narrative of quality assurance/quality control (QA/QC) procedures and results"?  This bullet needs to be reworded.  Also, a summary of the results of would be helpful.

Response: This text has been reworded (as discussed in response to comment #24 below) on page 2-5. As identified in this bullet, the narratives are included as part of the DVSR.
24.
Page 3-2; Bullet 7, related to the previous comment, it is suggested that BRC combine the QA/QC portion of bullet 6 with bullet 7.

Response: Bullet 6 has been reworded to discuss the narratives only – narratives do not usually discuss procedures, only deviations from. Therefore, with this change in text, it is more appropriate to keep these bulleted items separate on page 2-5.
25.
Page 3-2; fourth to last sentence, please change "...all samples analyzed by the laboratory were correlated to the correct geographic location."  to "...all samples analyzed by the laboratory corresponded to their respective geographic locations."

Response: The wording has been changed on page 2-5. 
26.
Page 3-2; second to last sentence, please change the sentence to "Field procedures included documentation of sample times, dates and locations, and other sample-specific information (e.g., sample depth)."

Response: The wording has been changed on page 2-5.
27.
Page 3-3; paragraph one, please change the second sentence to "Each laboratory report describes the analytical method used, provides results and detection limits on a sample-by-sample basis, and provides the results of appropriate quality control samples (e.g., laboratory control spike samples, sample surrogates and internal standards [organic analyses only], and matrix spike samples).

Response: The wording has been changed on page 2-6.
28.
Page 3-3; last sentence, please remove the word "performing" from the sentence.

Response: The wording has been changed on page 2-6.
29.
Page 3-4; last sentence, please include a reference for the National Functional Guidelines.

Response: Reference to the National Functional Guidelines has been provided on page 2-7.
30.
Page 3-4; Criterion V, a summary of some form would be helpful.  It is not clear at all how some data were removed.

Response: As noted in response to general comment #7 above, no data have been removed in the revised report.
31.
Page 3-5; first paragraph, define "RPD" as "relative percent difference" prior to using the acronym (this is a global comment which will not be repeated for each instance of acronym usage without definition).  Also, is there a reference to the results associated with the data precision analysis?

Response: The acronym has been defined on page 2-7.
32.
Page 3-6; first full paragraph (on comparability), please point to specific appendices.

Response: Reference to Appendix B has been added on page 2-9.
33.
Page 3-6; last paragraph of Section 3.1, last sentence, this sentence is not relevant here.  This is a conclusion that should follow the statistical analysis and not data usability.

Response: The last part of this sentence on page 2-9 has been removed.
34.
Page 3-6, this section again does not adequately summarize what was found in this application of data usability.  There appears to be a disconnect between this and the removal of data from the statistical analysis.

Response: As noted in response to general comment #7 above, no data have been removed in the revised report.
35.
Page 3-6; Section 3.2.1, second-to-last sentence states: “Therefore, when statistical tests are performed it is expected that numerous spatially correlated datasets may be identified, but it is likely that the apparent correlation is randomly distributed and not indicative of non-independent sampling locations.”  It is not clear what is meant by the phrase “it is likely that the apparent correlation is randomly distributed”. Please elaborate.

Response: The text has been reworded on page 3-1 for clarity, consistent with language from the 2005 shallow background report.
36.
Page 3-6; Section 3.2.1, last sentence.  Please change the text to read "...samples will result in narrower confidence intervals..."

Response: The wording has been changed on page 3-1.
37.
Page 3-6; Section 3.2.1, last sentence. Change “is” to “in”.

Response: The wording has been changed on page 3-1.
38.
Page 3-6; Section 3.2.2, first sentence.  Change the text to read "Results from both the 2005 BRC/TIMET (which includes the Environ dataset) and supplemental shallow soil background (this report) analytical datasets were validated." 

Response: The wording has been changed on page 3-1.
39.
Page 3-7; Sentence after bullet 10,  change "versus" to "and".

Response: The wording has been changed on page 3-2.
40.
Page 3-8; Bullet two.  Detection frequency was also notably different for lithium as shown in Table 2. 

Response: Text has been added regarding this issue on page 3-3.
41.
Page 3-8; First full paragraph, first sentence.  Change "The detection frequencies..." to "The detection frequency..."

Response: The wording has been changed on page 3-3.
42.
Page 3-8; First full paragraph, 3rd sentence.  The term minimum detectable concentration (MDC) is, in our experience, usually referred to as the minimum detectable activity (MDA), since radionuclide data are presented in terms of radioactivity rather than concentration.

Response: The wording has been changed on page 3-3, and the acronym changed elsewhere in the report.
43.
Page 3-8; Section 3.2.3; 3rd full paragraph.  It would be helpful if plots included different symbols for detects and non-detects.

Response: The boxplots and individual value plots do include different symbols for detects and non-detects. Because of software limitations the probability plots do not.  
44.
Page 3-8; Section 3.2.3; 4th full paragraph, 3rd sentence.  It is not clear why it is always critical to note and consider detection rates.  Perhaps the sentence can be reworded.

Response: This sentence has been removed on page 3-3.
45.
Page 3-9; Section 3.2.4, sentence four.  It is not clear that this section is useful.  The issue of field duplicates has been discussed earlier, and the issue of splits is irrelevant to this study.  If the section is retained then change the text to "Therefore, the dataset used to prepare the plots and summary statistics contains..."

Response: This section has been removed.
46.
Page 3-9; Section 3.2.5, first paragraph, last sentence.   Clarification should be provided regarding the phrase “statistical quantities”. Specifically, it is of interest to know whether this includes distribution comparison test procedures.

Response: The sentence has been revised on page 3-4 to read: “…all statistical plots and tests were performed with the outlier.”
47.
Page 3-9; Section 3.2.5, second paragraph.  It is noted that surface sample BRC-BKG-R01 was removed from the 2008 Supplemental dataset while the deeper samples at this sampling location were included in the dataset.  There are several related issues:

a.
This analysis should have appeared under Data Usability, since the issue is one of lack of representativeness of the sample.

b.
Given the similar location of all the supplemental background samples, if one sample is rejected then, perhaps all samples should be rejected as background.

c.
The reference to the presence of bis(2-ethylhexyl)phthalate is irrelevant.  This has no bearing on the metals concentrations, and this chemical is perhaps the most common form of laboratory contaminant for chemical analysis.  Its presence at such low level is not particularly surprising, and should not be used to justify removal of the metals data.

Response: BRC agrees that retention of this sample is reasonable. Therefore, the dataset has been revised to reflect this. Text referring to its elimination from the dataset has been removed from the report.
48.
Page 3-9; Section 3.2.5, last paragraph. The sample with the elevated arsenic concentrations should be identified in the text.

Response: These sample identifications have been provided on page 3-4.
49.
Page 3-10; Second paragraph.  Change text to "Probability plots are also useful to visually identify outliers and to evaluate the possible presence of multiple populations within a dataset."

Response: The wording has been changed on page 3-5.
50.
Page 3-10; Second paragraph.  Inflection points are not defined statistically, and should be used with considerable caution.  They are “defined” only by looking at the data, which can be inadequate and misleading.

Response: A sentence has been added on page 3-5 addressing this concern.
51.
Page 3-10; Last paragraph, second sentence states, “The boxplots generated for this evaluation are outlier plots.”  The intended meaning of this statement in not clear. Please revise and clarify, or remove. 

Response: This sentence has been removed.
52.
Page 3-10; Last paragraph, seventh sentence. Remove the portion of the sentence "in the plots constructed for the BRC/TIMET data"

Response: This portion of the sentence on page 3-5 has been removed.
53.
Page 3-11; third sentence states “The box plots group data for each chemical all together, and by depth interval are provided along with the probability and individual value plots for each chemical in Appendix C.” This sentence should be reworded.

Response: The wording has been changed on page 3-6.
54.
Page 3-11; fourth sentence.  What about the Supplemental dataset? Boxplots and probability plots were also constructed for this dataset.  Why weren't these data also included in the detection of anomalous data points and or data clusters?

Response: Reference to the supplemental dataset has been added to this sentence on page 3-6.  
55.
Page 3-11; fourth paragraph states “ Although several data clusters were apparent on the probability plots, most of the data indicate the potential for a single population for almost all the metals. One exception to this is zirconium which had two distinct populations between the two datasets. This was the only obvious example. Although other inflections are noticeable, none appear to be due to differences between the two datasets, as indicated in the boxplots and individual data plots.”  This point of this paragraph and the line of reasoning it uses are not clear. Is the point to argue that for most analytes, the BRC/TIMET data represent a single population? If that were the case, then the presence of several data clusters would seem to provide evidence against that. Also, there is no definitive method used to assess the presence of multiple populations for a given analyte. Finally, it is not clear how this is useful in the context of the overall stated goal of this report.

Response: See response to general comment #3 above. This and the following two paragraphs have been removed.
56.
Page 3-11, last full sentence.  The choice of the term “enrichment” seems unfortunate, since enrichment of some radionuclides is a scientific term reflecting separation of isotopes.  It seems that the term is being used more generally here and it is suggested that this be reworded.

Response: See response to specific comment #55 above.
57.
Page 3-12; Section 3.4.  This would be a place to provide and results or interpretation.

Response: Agreed. A summary has been provided in Section 3.3
58.
Page 3-12; Section 3.5, last sentence.  Change text to "...from the River Mountains and the McCullough Range were not performed."

Response: The wording has been changed on page 3-7.
59.
Page 3-12; Section 3.5. Given the description of each statistical plot used in Section 3.3, it would be appropriate to have a brief description of each statistical test that was used in the report.

Response: Agreed. Descriptions of each of the tests have been provided on pages 3-9 and 3-10.
60.
Page 3-13; Section 3.5.1, second paragraph. This paragraph needs to be re-organized. It starts out talking about differences between the arsenic concentrations, and then moves on to differences regarding characteristics of the BRC\TIMET data versus the supplemental samples. In general, it would be helpful it text and paragraphs start with the most general information (e.g. properties of the respective datasets that are consistent across all analytes) and work towards increasing levels of specificity. 

Response: The wording has been changed in Section 3.4.3.
61.
Page 3-13; Section 3.5.1, third paragraph, first sentence.  Please note that the larger variability of the BRC/TIMET dataset is largely a consequence of the larger sample size.

Response: Agreed. Clarification on this has been added to page 3-11.
62.
Page 3-13; last paragraph, second sentence.  The first half of this sentence, “Because the purpose of the 2008 background study was to provide supplemental data to fill a data gap in the 2005 BRC/TIMET dataset…” does not logically connect to the conclusion, “….this (i.e. increased range of data from BRC/TIMET relative to supplemental data) is not an unexpected outcome.” Note: italicized text was added by the NDEP for clarity. Please elaborate on how the fact that “the purpose of the 2008 background study was to provide supplemental data to fill a data gap in the 2005 BRC/TIMET dataset” explains the increased variability of the BRC/TIMET data relative to the supplemental samples.

Response: The phrase “…the purpose of the 2008 background study was to provide supplemental data to fill a data gap in the 2005 BRC/TIMET dataset, and because…” has been removed from this sentence on page 3-11.
63.
Page 3-13; last sentence states, “The results of this analysis indicated that the 2008 Supplemental and 2005 BRC/TIMET datasets are generally comparable and will be combined for further statistical evaluation and comparisons.” These determinations need to be made on a per analyte basis. As an example, the previous paragraph starts out by saying that the concentrations for arsenic differ between the BRC/TIMET and the supplemental datasets.  In general, we do not concur with the conclusions, although we agree that the different background datasets can be housed in one database.

Response: See response to general comment #3 above.
64.
Page 3-14; Section 3.5.2. The purpose of this section is not clear. Many analytes show natural differences in concentration as a function of depth. How are the results of these analyses useful in a decision-making context?  Perhaps different depth layers should be used for background comparisons, as appropriate.

Response: See response to general comment #3 above. This section (Section 3.4) has been revised to include multiple population tests. 
65.
Page 3-14; Section 3.5.2, sixth sentence. The P-value is 0.05 not 0.5. In addition, when interpreting the results of multiple correlated tests, it is often more appropriate to use a decreased significance level due to the increased likelihood of finding “significant” results by chance. For the situation where this suite of tests is performed, a p-value of 0.025 has been shown to be more appropriate.  Also, as noted in the general comments, the tests performed are not appropriate when multiple populations are concerned.

Response: For the ANOVA tests a p-value of 0.05 was considered appropriate since a suite of tests was not performed. For the 2-sample tests used in the Comparison of BRC/TIMET and Supplemental datasets, because a suite of tests was performed, a p-value of 0.025 was used as indicated on page 3-10.
66.
Page 3-14; Section 3.5.2, last sentence. Power analysis has not been used in any portion of this data collection. Please change the phrase “confidence and power” to “significance level”.

Response: The wording has been changed on page 3-12.
67.
Page 3-14; First sentence. Please change the phrase “comparable to” to “representative of”.

Response: The wording has been changed on page 4-1.
68.
Page 4-1; second paragraph, last sentence states “It is reasonable to conclude that the background samples collected reflect background conditions for Site soils based on sampling location characteristics information obtained from published documentation, site inspection, and sample collection.” It is not clear that this is necessarily the case, as there is still some potential for aeolian deposition anthropogenic contamination at this location.

Response: See response to specific comment #14 above.
69.
Page 4-1; third paragraph, fourth sentence states, “No soil sample results were rejected.” This seems to contradict the text in section 3.2.5. Please clarify if samples were or were not rejected.

Response: As noted above in several previous responses to comments, no samples were rejected from the dataset. The report has been revised to reflect this.
70.
Page 4-2, first sentence. 1) There is subject verb disagreement in the first clause. 2) If it is true that “because the data represent the range of background conditions at the site, there is no rationale for dividing the data into separate datasets based on location, soil origin, depth, or study” then why were these tests performed? It seems that this report has been constructed in such a way that the supplemental background data will not be useful for background comparisons at Mohawk and Parcel 4B.  However, we disagree with the conclusions, and we believe this should have been the case.

Response: See response to general comment #3 above.
71.
Page 4-2, last paragraph. This appears to be the first time that the sample size of 31 has been mentioned.

Response: The number of samples has been changed to 33 on page 4-1.
72.
Appendix D.  The radionuclide results seem fine, other than the U-235/236 results seem unusually low.  This is also the case in the previous BRC/TIMET background dataset, so perhaps this is an endemic problem that should be reviewed.

Response: It should be noted that every effort has been made to maintain consistent sample preparation methods and laboratory analyses for all samples collected for the project.   
73.
Appendix E.  Many of these tests should be 2-sided and should account for the multiple populations through ANOVA or Kruskal-Wallis analysis.  Note, however, that the quantile and slippage tests are 1-sided, and some care should be taken to make sure that these tests are run the right way round (i.e., to capture difference if they exist).

Response: See response to general comment #3 above.
74.
Appendix E; Table E-5, The p-values presented for the background comparison of 2008 Supplemental vs. 2005 BRC/TIMET could not be reproduced.  This could be due to the differences in sample sizes between the electronic dataset that accompanies this report and the dataset used to construct the tables in Appendix E.  As an example, p-values from the Supplemental Report and those calculated by Neptune and Company are compared:

Arsenic p-values

	Source
	t-test
	Wilcoxon Rank Sum test with Gehan modification

	Supplemental Report
	2.8 E-6
	3.1 E-15

	Neptune Calculations
	5.08 E-6
	4.04 E-14


Further clarification is also needed with respect to the types of t-tests being conducted in this report (e.g., one-sided or two-sided).
Response: We cannot explain the differences found. The revised report includes all data used in the statistical tests on the report CD (Appendix B) exactly as used in the report.
75.
Table E1; Page 2 of 2.  For Thallium, the max detect at 0ft bgs (2) is 4x the max detect at 5ft bgs (0.51).

Response: Depth interval comparison statistics in the revised report have been conducted using multiple population tests (Appendix G), therefore, this table no longer exists in the revised report.
76.
Table E5.  For Cadmium and Zirconium, the basis comments appear to be incomplete.

Response: All tables have been reviewed to ensure that all comments are complete.
77.
Table E-6.  For Boron, Cadmium, and Uranium-233/234; -235/236, please specify the types of plots that are being referenced (i.e., probability plots or box plots?).  For Lithium and Mercury, please change "ot" to "to" in the basis comments.  Also, for lithium, it appears that the basis comment may be incomplete.

Response: The basis comments have been revised and completed.
78.
Table E-7.  For Mercury, Tin, and Zirconium, the basis comments appear to be incomplete.

Response: The basis comments have been revised and completed.
79.
Tables E-8 and E-9. For Zirconium, the basis comments appear to be incomplete.

Response: The basis comments have been revised and completed.
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