Data Review and Human Health Risk Assessment for the Utility Corridor Sub-Area


BMI Complex (Eastside), Clark County, Nevada

September 2009

Response to NDEP Comments Received September 4, 2009 on the
Data Review and Human Health Risk Assessment for the
Utility Corridor Sub-Area dated August 2009

1.
General comment, the basis for concluding that isotopic radium, thorium, and uranium are consistent with background is unclear and insufficiently documented.  Many of the radionuclides fail background comparisons.  Instead reference is made to NDEP’s Guidance document on secular equilibrium, and, specifically, to calculations presented for the Utility Corridor in that guidance document.  However, the dataset used in NDEP’s guidance is not the same dataset used in this report.  In addition, the decision logic presented in the NDEP guidance document has not been followed by BRC (see specific comments below).  Instead, the decision logic has been misinterpreted so that background comparisons for one radionuclide (Uranium-238), which happen to pass, are combined with the secular equilibrium test results to conclude that radionuclides are consistent with background.  This is despite the numbers of failures of background comparisons for most of the radionuclides.  Also, Table 1 indicates that the site maximum exceeds the background maximum for all radionuclides, which emphasizes the need to carefully describe the basis for concluding that concentrations of these analytes are consistent with background.  And, despite the plots and summary statistics that show relatively high values for several of the radionuclides when compared to background.  The radionuclide analysis needs to be performed again.  The results will probably lead to carrying radionuclides forward in the risk assessment, which will result in a relatively high risk (since background radium generates a risk for residential receptors of 3x10-4.  Some risk management decisions can then be made, considering a large proportion of the risk will be associated with background, the soil data come from soil that will be covered by a considerable amount of clean soil, capped with asphalt, etc.

Response: The report has been revised to include an updated radionuclide background comparison.  For this report, if any of the radionuclide parent or decay chain constituents are demonstrated to be above background, because indications are that secular equilibrium is approached, all detected radionuclides are carried forward in the risk assessment. Also the radionuclide risk calculations do not include a decay constant in the equations.
2.
General comment, Section 4 and Table 1 show some radionuclides with counts above the NDEP leaching-based Basic Comparison Level (LBCL) with a dilution attenuation factor (DAF) 20 screening value.  If concentrations of radionuclides are indeed consistent with background, screening these analytes for groundwater protection is not necessary.  On the other hand, if one or more radionuclides are identified as chemicals of potential concern (COPCs), attributes that should be discussed in the risk assessment for determining whether analysis beyond the screening is warranted include 1) the relationship of the 95 upper confidence limits (UCL(s)) to the LBCL, 2) the spatial characteristics of contamination, and 3) possible additive impacts of multiple chemicals reaching groundwater.

Response: As indicated in previous correspondence with NDEP, Table 1 simply shows results in relation to comparison values for site characterization purposes only. No interpretations based on this are given or inferred. Radionuclides are further addressed in the human health risk assessment.
3.
General comment, a BCL screening is shown in Section 4.  Given the current conclusions of the background comparisons (Section 5), what is the purpose of the radionuclide BCL screening and what conclusions can be drawn from these comparisons?  Please provide this information in the report or eliminate the comparisons of site data to radionuclide BCLs.  See also comments above and below.

Response: See response to comment #3 above. As requested by this comment, these comparisons have been removed from Table 1 for radionuclides.
4.
Some of the other background conclusions are also questionable.  For example, the main reason antimony does not fail the background comparison tests is driven by differences in detection limits for the two datasets (site and background).  The comparability issue between site and background data has not been addressed sufficiently throughout.  

Response: Antimony has been added as a COPC for evaluation in the risk assessment
5.
General comment, the comparison of the 0, 0-10, and 10-20 foot data is insufficient.  Conclusions cannot be drawn by comparing maximum concentrations.  If conclusions are needed then summary statistics are needed, along with plots (e.g., box plots), and statistical comparisons (e.g., ANOVA, Kruskal-Wallis, and multiple comparisons).

Response: See response to comment 11 below. Also, there were only three 20 feet bgs samples collected at selected areas slated for deeper excavations at the Site. This is insufficient data to conduct quantitative statistical comparisons, thus the qualitatitive nature of the analysis. As noted in comment 11, “Based on the information provided, it does not appear that the detections at 20-feet bgs would change the overall conclusions of the HRA.” This information has been provided in the report.
6.
General comment, the radionuclides and asbestos risk assessments need more work to bring them more in line with what is presented for chemicals, and with the processes laid out in the United States Environmental Protection Agency (USEPA) Risk Assessment Guidance for Superfund (RAGS).  The text of the risk assessment is heavily weighted towards the chemical risk assessment methods and results.  For example, the asbestos risk assessment receives only two sentences within eight pages of the Uncertainty Analysis.  Section 9.7.4 of the BRC Closure Plan states that risks from radionuclides will be evaluated separately from chemical contaminants.  Section 9.7.5 of the BRC Closure Plan presents a separate methodology for asbestos risk assessment.  The risk assessment should be revised, therefore, to provide separate risk assessments for radionuclides and asbestos.  In the current document, the information presented in the risk assessment is inadequate to allow review of the methods used to conclude that radionuclides are present at concentrations consistent with background levels (see general comment above).  Conclusions based on the asbestos risk calculations are appropriate, although an error in one aspect of the calculations was identified (see below).  However, the defensibility of the asbestos risk assessment is impaired by inadequate supporting information and discussion specific to this analyte.

Response: All data and calculations are presented in the risk assessment, and have been adequately presented to allow for review of the methods used. In addition, similar to the discussion for chemicals, reference is provided to the Closure Plan for additional methodology discussions. No changes have been made to the document in response to this comment; however, future sub-area risk assessments will provide additional information. 
7.
General comment, for the asbestos risk calculations, it appears that the particulate emission factor (PEF) for the construction worker scenario is being overestimated by BRC, thus overestimating asbestos risk.  The PEF calculation is based on a specific set of events (such as tilling [2 times per year]; wind erosion [over an entire year]; soil dumping [2 times per year]) that are averaged over the entire year (J’T).  The duration of construction parameter (T) that is used for calculating the total time-averaged PM10 emission should not be dependent on the given receptor’s exposure time (the receptor exposure time is taken into account in the overall risk equation).  Therefore, BRC should be calculating the parameter T by:

T = ED * 365 d/yr * 24 hr/d * 60 min/hr * 60 sec/min

This results in an overall risk that is lower than what BRC reports in this revision of the document.  Please change the corresponding spreadsheets, tables, and risk results reported in the text using the above T parameter in the construction PEF.

Response: Based on discussions with Neptune regarding this issue, no changes have been made to the document. It is BRC’s understanding that NDEP is looking into this issue further and will provide guidance.
8.
General comment, the conceptual site model (CSM) for the site indicates that a large pipe will be placed in the ground.  Recent figures that have been sent by e-mail show the depth of the ditch that will be needed to accommodate the pipe, and the relief at grade.  This figure should be clarified (for legibility as it is quite busy and hard to interpret), included in the report, and further discussion should be provided.  It appears that considerable amounts of fill material will be brought in to cover the pipe and serve as road-base for the planned road.  To complete the risk assessment, some discussion is needed on the depths involved, the amount of cover material that will be brought in (depth of cover), and the nature of the fill material (i.e. noting that it will have also received a No Further Action (NFA) determination from other sub-areas).

Response: Additional discussion has been added to the report on pages ES-1, 2-2, 2-3, and 4-5. In addition, the referenced figure as been added to the document as Figure 3.
9.
Regarding the organization of this document.  Sections 4 – 8.  The material related to radionuclides and asbestos should be reorganized and supplemented in a manner consistent with USEPA RAGS.  The following general outline is provided as a suggestion for how to organize the separate assessments for radionuclides and asbestos.  This outline assumes that information on site description and history, conceptual site model, previous investigations, and similar material common to all types of contaminants is provided in previous report sections.  The bullets summarize typical information for each section but are not meant to be exhaustive.  In addition, the NDEP understands that it may not be practical to revise the report to address all of these issues at this sub-area, however, the intent of this comment must be addressed.  Contact the NDEP for additional details.

1)  Data Adequacy- number, locations, depths, field protocol, analytical method, QA/QC, etc

2)  Identification of Contaminants of Potential Concern - discussion of data characteristics of site and background data: spatial trends, exploratory data analysis; background comparisons; other factors.

3)  Calculation of Exposure Point Concentrations in Sampled Media - discussion of data characteristics: spatial trends, exploratory data analysis; identification of subareas for computing EPCs, as necessary; methods for computing a 95UCL.

4)  Exposure Assessment - summary of land use scenarios, receptors, and potentially complete exposure pathways (taken from the CSM section); use of models to calculate EPCs in unsampled media or at future times; descriptions and equations. (dust resuspension, uptake into foods raised on-site, leaching to groundwater – including comparisons to LBCLs, etc.); equations for the calculation of contaminant intake; external radiation; exposure parameter values and references; explanation of the relationship of referenced values to the exposure models described in the CSM

5)  Toxicity Assessment - sources of toxicity criteria; discussion of methods.

6)  Risk Characterization- risk equations; discussion of threshold criteria; assumptions for assessing risk from multiple radionuclides; presentation and discussion of risk assessment results (identification of key radionuclide COPCs and exposure pathways for each scenario).

7)  Uncertainty Analysis (focused on the key COPCs and exposure pathways)- uncertainty related to sampling and analysis; analytical issues, data adequacy, etc;  uncertainty related to the exposure assessment; EPCs, transport models, receptor behavior, etc; uncertainty related to the toxicity assessment; cancer slope factors and unit risks.

Response: Agreed. Each of these elements are included in the current risk assessment; however, BRC will incorporate additional information in all future sub-area reports.
10.
Cover letter, page 2 and Tables CL-1 and CL-2.  In June 2009, samples were collected at 20 feet below ground surface (bgs) at three sample locations (i.e., SAE-08C, SAE-47D, and SAE-48D).  According to the subject document, these data have been validated and reviewed for usability in risk assessment.  It appears that only inorganics and radionuclides were detected at these 20-feet below ground surface (bgs) samples. BRC conducted a comparison of the maximum detected concentrations at 20-feet bgs to the maximum detected concentrations at the surface and 10-feet bgs. For some inorganics, the maximum detected concentration at 20-feet was either detected at a higher concentration than the surface maximum concentration or the 10-feet bgs maximum concentration, but not both. The relative difference between the maximum detected concentrations range from 1% to 600%.  Antimony had the highest percent difference (600%) in which the 20-feet bgs maximum detection of 1.3 mg/kg was higher than the 10-feet bgs sample of 0.21 mg/kg. However, the 20-feet bgs maximum concentration was lower than the surface maximum of 1.7 mg/kg. Antimony was not selected as a COPC in the HRA because it was found to be within background levels at the Site.  Arsenic, which was a chemical-risk driver in the document, was found to have a maximum concentration of 8.9 mg/kg at 20-feet bgs which is slightly higher than the detection at 10-feet bgs (7.9 mg/kg), but below the maximum detection at the surface of 20.9 mg/kg.  Based on the information provided, it does not appear that the detections at 20-feet bgs would change the overall conclusions of the HRA. It should be noted that this only applies to the area represented by the 3 sample locations in which data at 20-feet bgs were provided.  This clarification applies to several areas of the report, however, this comment will not be repeated. 

1.
Additionally, addressing this important issue as an attachment to the cover letter is not appropriate or acceptable.  This issue should be addressed within the body of the report.

Response: The information in the cover letter and this comment have been incorporated into the main report on page 4-5.
11.
Page ES-1; last sentence.  Please change “…with this revised…” to “…in this revised…”.

Response: The purpose of the report has been changed from requesting an NFAD to supporting the NFAD that was issued by NDEP. Therefore, the last part of this sentence has been removed.
12.
Page ES-1 and ES-2, Conceptual Site Model section; More information is needed on the planned use of the site, including depth of pipe, depth of cover, cover materials (fill material, road-based, asphalt), etc.  See General Comment above.

Response: Additional text on this issue has been added on page ES-1.
13.
Page ES-2, Data Review and Usability Evaluation, 5th line.  The conclusion that there is no difference by depth appears to be based on comparisons of maximum concentrations.  This is insufficient for drawing such conclusions.  See General Comment above.

Response: Agreed. No changes have been made to the Executive Summary text; however, additional text has been added to Section 4 on page 4-5.
14.
Page ES-2 and ES-3;  The Human Health Risk Assessment section states that the data review did not take into account cumulative effects, however the Risk Characterization Results section states that cumulative non-cancer metrics (Hazard Index) were used in this report.  Please clarify.

Response: The cited text infers that the Data Review Section (Section 4) does not take into account cumulative effects, which is why the calculation of risks in Section 5-8 is undertaken.  The text in ES-2 and ES-3 has been modified to reflect: “The data review section (Section 4) did not take into account cumulative effects, nor all potential exposure pathways. Therefore, a human health risk assessment was conducted (Section 5 through 8) to determine if chemical concentrations in Site soils are:”   
15.
Page ES-3; Risk Characterization Results, last sentence.  Estimated risks from asbestos exposure should be characterized in terms of death from mesothelioma.  The unit risk factors (URFs) for asbestos are driven primarily by mesothelioma occurrence, and only somewhat by lung cancer.

Response: The text has been amended on page ES-3 to state: “the estimated risks for death from mesothelioma (primarily) and lung cancer (secondarily) for asbestos exposures”  
16.
Page ES-3; Summary section, 2nd sentence.  Please change “…exposures to residual levels chemicals…” to “…exposures to residual levels of chemicals…”.

Response: The text has been revised on page ES-4 as suggested.  
17.
Page ES-3, Risk Characterization Results.  For clarification purposes, the citation for the 1.0 parts per billion (ppb or 1,000 parts per trillion [ppt]) as the screening level for dioxins/furans for a worker exposure scenario should be the NDEP Basic Comparison Levels (BCLs) (NDEP, 2009a) and not the Agency for Toxic Substances and Disease Registry (ATSDR, 1997), which addresses residential exposure scenarios only. This comment also refers to other places in the document, however, this comment will not be repeated. 

Response: The reference(s) has been revised to reflect NDEP BCLs as the citation for the screening level.
18.
Page 1-1; Section 1.1, 2nd sentence.  This sentence indicates that a number of conditions were placed on the NFAD.  These conditions should be listed.

Response: The conditions of the September 4, 2009 NFAD are listed on pages 1-1 and 1-2 of the report.
19.
Page 1-2; Section 1.1, 1st full sentence.  Please change “…BRC…” to “…BRC’s…”.

Response: Because of revisions to the report based on the purpose of the report changing from requesting an NFAD to supporting the NFAD that was issued by NDEP, the last part of this sentence has been removed.
20.
Page 1-2; Section 1.2, last bullet.  This bullet (and consequent Section) should be renamed Data Quality Assessment.  This is different than data adequacy, which is usually associated with data usability.  Instead, this is verification that the data quality objectives (DQOs) have been met.  Since DQOs steps 6 and 7 were not established (by agreement with NDEP), this DQA serves as a retrospective evaluation of possible DQOs, with the intent of demonstrating that the sample sizes would satisfy a wide variety of possible DQOs, had they been established.

Response: The bullet and section have been revised on page 1-3 to read “data quality assessment.”  
21.
Page 2-2; Section 2.2, last paragraph, 3rd sentence.  Please change “…composite sampling…” to “…composite samples…”.

Response: The text has been revised on page 2-2 as suggested.
22.
Page 2-3; Section 2.3, 2nd full paragraph, 2nd to last sentence.  The nature of the fill material is again relevant here.

Response: Text regarding the fill material has been added to this sentence on page 2-3.
23.
Page 3-1; Section 3.0, 1st paragraph under bullets.  The NDEP Data Usability Guidance step for data analysis is not described in a separate subsection of Section 3.0.  Please clarify.

Response: The text has been reordered and clarified on page 3-1 to state:  “A summary of these six criteria for determining data usability is provided below. In addition to the six principal evaluation criteria, NDEP’s Data Usability Guidance includes a step for data usability analysis. Data usability evaluation tables are provided electronically in Appendix C (on the enclosed report CD in Appendix B).” 
24.
Page 3-3; Section 3.2. BRC should incorporate the NDEP asbestos guidance reference into the discussion on the measurement of asbestos. 

Response: The reference to NDEP guidance (2009b) has been included in the revised report on page 3-3. 
25.
Page 3-4; Section 3.4, Criterion IV.  BRC should also consider background.  In particular, BRC should discuss if the sample quantitation limits (SQLs) for the site data are similar to SQLs for the background data.  If they are not similar the consequences should be discussed.

Response: A discussion on this issue has been added to page 3-5.
26.
Page 3-5; Section 3.4, 1st full paragraph, 3rd sentence.  Please change “…below in the Section 3…” to “…in Section 4.0…”

Response: The text has been revised on page 3-5 as suggested.  
27.
Page 3-5, Section 3.5, second paragraph.  BRC states “Although certain laboratory limits, such as percent recovery (PR) and relative percent difference (RPD) between sample and duplicate, were exceeded for certain compounds or analyses…there does not appear to be a wide-spread effect on the quality of the analytical results…the laboratory does not believe that the observed exceedances of laboratory criteria represent a concern”.  We note that the laboratory’s evaluation of the data does not necessarily address HRA data usability criteria. We assume that BRC evaluated the data point-by-point and that the specific data points that were outside of laboratory control limits still meet data usability criteria for HRA.  This is not clear from the “Reason for Inclusion/Exclusion” in the data usability tables in Appendix C, as rationale provided is not sample-specific. We recognize that sample-specific data usability issues were examined, but recommend, for future documents, avoiding the term “wide-spread” when making conclusions regarding data usability.  This comment also refers to other places in the document, however, this comment will not be repeated. 

Response: The text has been revised on page 3-5 to read: “…none of the exceedances resulted in rejection of a data point nor did they reflect a larger concern on a particular compound, sample, or method.”  
28.
Page 3-6; Section 3.5, 1st full paragraph, last sentence.  Please add a comma after “DVSRs” and insert “and” before “…are used in the human health risk assessment.”

Response: The text has been revised on page 3-6 accordingly.  
29.
Page 3-6; Section 3.6, Criterion V, last paragraph.  NDEP has issued guidance on evaluation of blanks, use of field duplicates, detection limits, and data validation, all of which should be referenced here or in other appropriate sections of Chapter 3.

Response: References to the guidance documents have been added to Sections 3.4 and 3.5.  
30.
Page 3-8; Section 3.6.  A previous comment was not completely addressed with respect to comparability regarding background datasets.  Comparability of detection limits for site and background data has not been achieved for some metals.  This needs to be addressed in more detail, since the lack of comparability compromises the background comparisons that are presented later in this document.

Response: There is discussion in the text similar to that provided in the Supplemental Shallow Background report. The following change has been made to this paragraph on page 3-8: “Note that for constituents with SQLs that meet data quality objectives,…” has been replaced with “Note that for constituents with SQLs that meet project limit requirements,…”
31.
Page 3-8; Section 3.6, 1st full paragraph, 4th sentence.  BRC states: “The ranges of sample results from the current investigation are comparable to recent results at the Eastside (for example, the Mohawk sub-area), as well as the site background datasets.”  If such statements are going to be made, then some data analysis results need to be presented to support the argument.  There are some potentially obvious exceptions to this statement (See Appendix D plots for Boron, Niobium, Selenium, Silicon, Tungsten, Zirconium, and Radionuclides). Please revise this statement accordingly.

Response: This sentence has been revised on page 3-8.
32.
Page 4-3; 1st paragraph under bullets.  The discussion on the dilution attenuation factors needs to be reworked to make the use of DAF 1 vs. DAF 20 understandable.  Some explanation is offered, but conclusions cannot be clearly drawn about which DAF is more appropriate from the information as presented.  The second sentence of the paragraph needs rewording as well.

Response: The section cited has been reworked on page 4-3 to improve the clarity of selection of LBCLs based on a DAF of 1 vs. a DAF of 20.
33.
Page 4-3; Section 4.0, 2nd paragraph under bullets.  Perhaps the paragraph and subsequent paragraphs can be reworded, reorganized, or reformatted.  It is difficult to follow when the first sentence says “Except as discussed below”.  Please discuss if this applies only to arsenic and radionuclides, or also to dioxins and metals.

Response: The sentence on page 4-3 containing “except as discussed below” has been removed from the revised document.  The remaining text outlines and described for each chemical/chemical class the presence of or lack of chemical concentrations that exceed LBCLs.
34.
Page 4-4, Section 4.0, 2nd full paragraph.  We assume that BRC meant that for hexachlorobenzene (SAE-7) the following (0.36 mg/kg at the surface versus 0.11 mg/kg at 10 feet bgs). 

Response: Agreed. The hexachlorobenzene concentration for SAE-7 at surface and 10 ft bgs depths were incorrectly interchanged in the document. The text has been revised accordingly.
35.
Page 4-4; Section 4.0, 3rd full paragraph last sentence and continuation in first sentence of the next paragraph.  The presentation is based on maximum concentrations, which is fine for simple comparison to note that there are a few samples with somewhat higher concentrations.  However, it is not appropriate to then draw conclusions that there is no indication that concentrations increase with depth.  Such conclusions can only be drawn based on a more appropriate analysis of the data (see General Comment above).

Response: Agreed. Because a quantitative analysis on this issue was not conducted, the phrase “…supporting the conclusion…” has been replaced with “…suggesting that …” on page 4-4.
36.
Page 4-4; Section 4.0, last paragraph.  Some discussion of the fill material is warranted here as noted above.

Response: The following sentence has been added on page 4-5 before the last sentence of this paragraph: “Also, as noted previously, the entire Site will be backfilled with clean pea gravel and overlain with soil obtained from surrounding sub-areas, for which an NFAD has been obtained, and beneath future roadways under the prospective redevelopment plan.”
37.
Page 5-1; Section 5.0, 1st sentence.  Please change “Section 3” to “Section 4.0” and remove the word “above”.

Response: The text has been revised on page 5-1 to include above mentioned changes.  
38.
Page 5-2; Section 5.1, 1st bullet.  Please reword to “Identification of chemicals with detected levels that are similar to background concentrations (where applicable), and”.  The point is that site data cannot be less than background unless something is wrong or not understood well enough yet.

Response: The text has been reworded on page 5-2 to include above mentioned revisions.  
39.
Page 5-2, Section 5.1, second bullet.  BRC should also note that this list also includes consideration of qualified data and results for blanks, as described elsewhere in the health risk assessment (HRA). More detail is needed in this bullet, which is provided in Section 5.1.2.  Provide more detail here, or reference Section 5.1.2. for more detail.

Response: The following has been added to the bullet as requested: “(see Section 5.1.2 for additional detail).”  
40.
Page 5-2; Section 5.1.1, 1st paragraph.  A discussion of the decision logic associated with the interpretation of the background test results would be helpful.  How is a chemical determined to have passed or failed background comparisons?  The move towards a significance level of 0.025 for each test is one that suggests that failure of any 1 test is sufficient to fail background comparisons.

Response: Additional text has been added on page 5-2  to clarify the decision logic utilized.  
41.
Page 5-2; Section 5.1.1, 1st paragraph.  This paragraph would benefit from being expanded to include information regarding the selection of an appropriate background dataset (or subset of a dataset) based on geology.  Also, response-to-comment (RTC) 12 does not completely address the related comment.

Response: Additional discussion has been provided on page 5-2 regarding the selection of the appropriate background dataset for the Site. Discussions on data comparability are provided in Sections 3.4 and 3.6.
42.
Page 5-2; Section 5.1.1, 2nd paragraph.  Some justification for this decision regarding field duplicates is needed.  The NDEP guidance suggests this as a good option, but also requires justification of this choice.

Response: Additional language has been added to the section on page 5-3 describing why treatment of field duplicates in this manner is appropriate. 
43.
Page 5-2; Section 5.1.1, Table.  NDEP disagrees on the conclusions for the background comparisons for antimony.  This is part of a larger concern, but might only affect antimony in this case.  The antimony conclusions are driven by the SQLs for the non-detects.  In particular, the SQLs for the site data are about 0.13 and for the background data are about 0.3.  This difference is enough, given the frequency of detection, to drive the conclusions that are presented.  However, the plots suggest that antimony should not pass all the background tests.  NDEP has provided input before on possible approaches to dealing with situations in which NDs and SQLs have a potentially significant effect on background comparisons.  For this document, similar issues appear to be associated with at least copper, mercury, and selenium.  A more thorough analysis is needed.

Response: Antimony has been added as a chemical of potential concern. The SQL is not an issue for copper, as it was detected in 100 percent of both the Site and background data, therefore, the conclusions for it have not been changed. Mercury and selenium both have lower frequencies of detection for the Site data than the background data; in fact selenium was not detected in any Site samples. Therefore, the conclusions have not been changed for these metals.
44.
Page 5-4; Section 5.1.1, 1st full paragraph.  The basis for concluding that isotopic radium, thorium, and uranium are consistent with background is unclear.  At a minimum, the secular equilibrium results should be reported as a table in this report.  It is also noted that the dataset that accompanied this revision contains 78 samples, rather than 70 samples (from the previous revision) that were used to calculate the secular equilibrium results in the NDEP radionuclide guidance.  Please clarify why these datasets differ in size, calculate the secular equilibrium results for both the U-238 and Th-232 chains, and present them in the text as discussed above.

Response:   See response to comment 46 below.
45.
Page 5-4, Section 5.1.2, 2nd bullet – We assume the 2nd bullet meant that “Further evaluation of chemicals included those (detected at levels significantly…)”. 

Response: The text has been reworded on page 5-5 as suggested.
46.
Page 5-4; Section 5.1.1, 1st full paragraph, NDEP radionuclide guidance reference.  The decision logic that was defined as part of the NDEP radionuclide guidance was not followed.  Although the radionuclides appear to exhibit secular equilibrium, there are certain radionuclides that still fail background comparison (e.g., Ra-226).  Implementing the guidance decision logic would indicate that although approximate secular equilibrium exists, all radionuclides are not within background, therefore all radionuclides in the chain are considered COPCs and should be carried forward.  Please reference the flow diagram from the NDEP guidance.

Response: In response to this comment, because a number of radionuclides are statistically greater than background, all radionuclides are brought forward as COPCs for the revised document.  The secular equilibrium results are presented on page 5-5.
47.
Page 5-4; Section 5.1.2, 1st sentence.  Please change “…COPCs…” to “…COPC…”.

Response: The text has been revised on page 5-5.
48.
Page 5-4; Section 5.1.2, 2nd bullet.  Please reword the first part of this bullet.

Response: See response to comment 45 above.  
49.
Page 5-5; Section 5.2.1, bottom of page.  It is not clear how non-detects (NDs) were treated for these calculations.  A statement is needed in the document regarding how the NDs were treated for each statistical analysis performed.

Response: The text has been amended on page 5-6  to state that in calculating 95 percent UCLs, “For these calculations, chemical non-detect results are assigned a value of one-half the SQL.  For radionuclide censored data, the actual reported value is used.”
50.
Pages 5-5 to 5-6; Section 5.2.1.  Previous NDEP comment #29 was not addressed entirely.  The same definition of a UCL is given in this version of the report as was used in the previous version.  Please replace it with the following “The 95 percent UCL is a statistic that quantifies the uncertainty associated with the sample mean. If randomly drawn subsets of site data are collected and the UCL is computed for each subset, the UCL will equal or exceed the true mean roughly 95 percent of the time.” Also, not much in the way of describing the UCL methods used is included in this version.  Please clarify.

Response: The definition of the 95 percent UCL was excerpted directly from the referenced USEPA guidance document; however, the text requested above has been incorporated into the revised report on page 5-6.
51.
Page 5-6; Section 5.2.1.  The discussion of the approach for asbestos should include a formal reference to the NDEP guidance for characterizing asbestos related risk.

Response: A reference to the NDEP guidance (2009b) has been added to this section on this page 5-7.
52.
Page 5-7; Section 5.2.2.  The PEF equation given in the text is for commercial workers (i.e., maintenance workers) but nothing is given for the construction worker scenario.  Please refer to the NDEP guidance for characterizing asbestos related risk and incorporate the appropriate PEF (Note: the construction scenario PEF is broken into 1) subchronic PEF for construction activities and 2) subchronic PEF for unpaved road traffic).

Response: Additional text has been added showing the generic equation for construction worker PEF.  References to the table containing the specific detailed equations utilized to generate this parameter are in the text and the equations individually are detailed in Table 6.
53.
Page 5-8, Section 5.3, 2nd paragraph.  We assume that future health risk assessment (HRA) documents will follow the USEPA RAGS Part F guidance (USEPA, 2009a) when assessing risks/hazard indices via inhalation exposures.  This also applies to the Tables 8 and 9 and the risk calculation spreadsheets. 

Response: Agreed. Future health risk assessment guidance documents will incorporate the USEPA RAGS F Guidance.  
54.
Pages 6-1 to 6-2, Section 6.1.  BRC should clarify that the analytical results and spatial distribution of the COPCs was also considered in determining the sufficiency of site data. 

Response: Text referring to these two issues as been added on pages 6-1 and 6-2.
55.
Page 6-2; Section 6.2.1, 3rd sentence.  This sentence contradicts the text on page ES-2 relating to the extent of evaluation of potential exposure pathways (i.e., page ES-2 indicates that not all potential exposure pathways were evaluated, while page 6-2 indicates that all principal potential exposure pathways were evaluated).

Response: The sentence on page ES-2 specifically states the data review (i.e. comparison to BCLs) in Section 4.0 does not take into account all potential exposure pathways that is why the human health risk assessment was conducted.  No change to the document is necessary.  
56.
Page 6-4; Section 6.3.1, 1st paragraph, last sentence.  Please change “…relative Site risks…” to “…relative to Site risks…”.

Response: The text has been revised on page 6-4 to include the requested change.  
57.
Page 6-4, Section 6.3.1, 4th full paragraph.  According to Table 1, this paragraph does not appear to have been updated.  We assume that the text should refer to the following:  “Only Chrysene was initially considered a COPC as it was detected in four (not three) out of 62 (not 59) samples (6.5 percent and not 5.1 percent). Five (deleted only) of the seven…”  This paragraph would be more appropriate in Section 6.3.5, pages 6-7 to 6-8. 

Response: Agreed.  This paragraph has been updated and moved to Section 6.3.5.
58.
Page 6-6, Section 6.3.4. We assume that BRC considered the lack of developmental data in deriving the sub-chronic reference dose (RfD) for manganese. 

Response: BRC did not ‘derive’ the sub-chronic RfD for manganese. This value was obtained directly from the sub-chronic toxicity criteria cited in USEPA’s Health Effects Assessment Summary Tables (HEAST); a source listed in USEPA’s (and the Closure Plan) hierarchy for selecting toxicity criteria.
59.
Page 6-6; Section 6.3.4, 2nd sentence.  Please change “…RFD…” to “…RFDs…”.

Response: The text has been revised on page 6-5 to “RfDs”.
60.
Page 7-1; Section 7.0.  The title of this Section should be changed to Data Quality Assessment.  See comment on Section 1.2.  Data Adequacy is addressed as part of data usability are requires, instead addressing the following issues: 1) analytical data quality, 2) confidence in the conceptual model describing releases and receiving media, 3) relationship of the analytical suites and sampling design to potentially impacted media and locations described in the CSM, 4) adequacy of background and site data sets for identifying COPCs by statistical methods, 5) relationship of sampling density to the potential exposure areas described in the CSM.  Section 7 is, instead, about Data Quality Assessment, per USEPA’s guidance.

Response: The section has been renamed as suggested.  
61.
Page 7-1; Section 7.0.  NDEP Comment #41 from the previous round of comments was not addressed.  Please change the text in the parentheses of the Delta definition to “the difference between the threshold value stated in the null hypothesis and the point at which beta is specified”.

Response: The text has been revised accordingly on page 7-1.  
62.
Page 8-2; Section 8.1.  1st paragraph, last sentence. Please include “…and mesothelioma…” after “…lung cancer…”.  The asbestos risk estimates are for deaths associated with the combination of mesothelioma and lung cancer.  Mesothelioma is the main driver.

Response: The text has been revised accordingly on page 8-1.  
63.
Page 8-2; Section 8.2, last paragraph, 2nd to last sentence.  Table 14 indicates that the upper bound amphibole risk is 8 x 10-9 while the text indicates 3 x 10-7 for maintenance workers.  Please clarify.

Response: The upper amphibole risk for maintenance workers is 8 x 10-9, as shown in Table 14, but was incorrectly documented as 3 x 10-7 in the text. The text has been revised accordingly.
64.
Page 8-3; Section 8.3, 1st two sentences.  Please reword or remove one of these sentences.  This seems to be repetitive.

Response: The text has been revised on page 8-3 as requested.   
65.
Page 9-2; Please include the year “2009” with the PNNL Visual Sample Plan reference.

Response: The text has been revised accordingly.  
66.
Figure 3, Conceptual Site Model.  We assume the footnotes regarding radionuclide exposures were included in this version of the document in error, as the radionuclides were found to be within background post-remediation. 

Response: Pursuant to comment responses above regarding inclusion of radionuclides as COPCs, the text in these footnotes is now relevant. Regardless, this figure presents all potential migration pathways, exposure pathways, routes of exposure and receptors, possible at a Site. It does not factor in the actual chemicals of potential concern, which are not selected until much later in the report.
67.
Table 1; the entries for asbestos indicate a minimum and maximum detection value.  It is unclear as to what these values indicate.  Do these indicate the number of structures identified in a given sample?  If so, this should be stated.  This could be added to Table footnote e. 

Response: The following has been added to footnote e: “The minimum and maximum values represent the number of protocol structures in an individual sample. The detect count represents the number of samples with at least one detected protocol structure, not the total number of structures.”

68.
Table 2; results of the statistical tests for individual isotopes are presented, but the basis of tests is shown as “Uranium metal; secular equilibrium exhibited”.  NDEP disagrees with this conclusion based on NDEP’s secular equilibrium guidance.  See above.

Response: The rationale has been revised on this table (now Table 3). See response to comment 1 for further discussion.
69.
Table 3; the entries in the rationale column need to be reconsidered. For example, it is not acceptable to state that the rationale for declaring that an analyte is greater than background is “(9) Chemical concentrations are above background”.

Response: The rationale has been changed on this table (now Table 4) to “Based on statistical tests, Site concentrations are elevated compared to background.”  
70.
Table 3;  The use of a 5% detection threshold as a basis for eliminating an analyte as a COPC should be done in conjunction with other criteria, as discussed in Section 5.9.3 of USEPA RAGS, Part A.

Response: The use of 5 percent detection threshold was used as described in the Closure Plan which is consistent with RAGS, Part A.  This is one decision criteria done in conjunction with other criteria. No change to this table (now Table 4) is necessary.
71.
Table 3; The rationale for heptachlor epoxide seems to be incorrect as it is detected in >5% of site samples.

Response: Agreed. Heptachlor epoxide has been added as a COPC in this table (now Table 4). 
72.
Table 5. It would be helpful if this table contained totals, since the pooled analytical sensitivity is based on all the samples, and the risk assessment is based on the total number of fibers, and the UCL of that number.

Response: A row displaying the total number of fibers has been added to this table (now Table 6).
73.
Table 8.  We assume that the citation for the inhalation reference dose (chronic and sub-chronic) for tungsten is NDEP, 2009a. In addition, based on a spot check of the non-cancer toxicity criteria, the chronic oral reference dose for manganese is not 1.4E-02 as shown in Table 8 and used in the risk calculation spreadsheets but should be 1.4E-01 (USEPA, 2009b).  Manganese is not a chemical driver in the HRA. Therefore, this error in the manganese chronic oral reference dose does not affect the overall conclusions of the HRA. 

Response: The manganese reference dose for non-food exposures was included (0.024 mg/kg/day).  Reference to NDEP has been added for tungsten in this table (now Table 9).
74.
Table 9.  A route-to-route extrapolation of the oral cancer slope factors for the potentially carcinogenic PAHs for the inhalation cancer slope factor is conservative. Although an inhalation cancer slope factor is not cited in the USEPA’s IRIS toxicity database, the California EPA’s inhalation cancer slope factor for the potentially carcinogenic PAHs is about 50% lower than the oral cancer slope factor. The potentially carcinogenic PAHs were not chemical drivers in the HRA.  Therefore, this change would not affect the overall conclusions of the HRA. 

Response: California EPA’s inhalation cancer slope factors have been included in this table (now Table 10).
75.
Tables 8, 9, 12 and 13, including Appendix F, Human Health Risk Assessment Calculation Spreadsheets.  As discussed in Section 6.2.2 Intake Assumptions Used, page 6-3, 2nd complete paragraph, NDEP had requested that default dermal absorption values from California EPA (1994) be used. This was not consistently applied in the risk calculation spreadsheets or cited in Tables 8 and 9 (e.g., tungsten).  This affects the results reported on Tables 12 and 13; however, these changes do not affect the overall conclusions of the HRA.  

Response: The calculations have been revised to include the default dermal absorption values from California EPA.  
76.
Table 11. It is unclear where the standard deviation estimate from table 11a came from.  

Response: The standard deviations in this table (now Table 13) were estimated based on the risk assessment dataset presented in Appendix B of the report, and are consistent with those shown in Table 3.
Response to NDEP Comments Received January 8, 2009 on the
Data Review and Human Health Risk Assessment for the
Utility Corridor Sub-Area dated December 2008

General Comments

1.
The headings for each table in this document should be reworded.  Currently the headings indicate this document is still a technical memorandum.

Response: The headings for the report, tables, and appendices have been corrected.
2.
The structure of BRC’s TRECO and Borrow Pit risk assessment reports has been followed to a large extent, but the content of some of the sections does not match.  This is partly because those previous risk assessment reports were prepared before the Closure Plan, and this Utility Corridor risk assessment report refers to the Closure Plan for some content and material.  Nevertheless, some improvements can be made along the lines of the TRECO and Borrow Pit reports.  Examples follow:  

a.
Since this is a risk assessment report, an Executive Summary is appropriate.  

Response: An Executive Summary has been added to the report 
b.
The introduction could explain more about what is being done and why (goals, objectives, etc.).  

Response: A section on the purpose of the report has been added to page 1-1.
c.
Section 2 could provide some information on historical land use to explain the contamination that exists at the site.  This site is more highly contaminated than many of the sites, so some explanation of why would provide context for the actions taken at the site, and the residual contamination that remains.  Some summary from the Closure Plan would be helpful.  

Response: Section 2.2 on page 2-2 has been expanded to add additional historical land use for the Site.
d.
In Section 3, more is needed for the parameters concerning the site and the background data.  Background comparisons are performed, and the site and background data need to be comparable.  

Response: The discussion on comparability has been expanded on page 3-8.
e.
Section 5 should be reorganized so that the approach is described before the background comparisons are performed.  

Response: Section 5 has been reorganized as suggested by this comment.
f.
Section 5.2 has logical inconsistencies, and the statistical language in Section 5.3 needs to be improved.  

Response: Portions of these sections have been reworded for clarification 
g.
The uncertainty analysis does not appear to cover as much ground as in the TRECO report, and hence seems to be missing some uncertainties.  

Response: The uncertainty analysis has been expanded to be more consistent with the TRECO report.
h.
Specific subsections in Section 6 would also help with structure.  

Response: Subsections have been added to the report.
i.
The data adequacy section could stand more explanation of why a target of 10-5 is reasonable statistically (the issue in part is that the tests are 1-sided, so targeting a level less than the mean concentration does not make statistical sense).  

Response: Additional discussion on the 10-5 target for arsenic has been added on page 7-1.
j.
Section 8.0, Human Health Risk Assessment Results, would benefit from restructuring by receptor with a summary that describes the risk estimates for each receptor.  

Response: Subsections for receptors have been added to Section 8.
k.
Tables should be referenced that point specifically to the risk estimates.  

Response: Table references have been added as suggested.
l.
It is also suggested that data and results for asbestos (analytical sensitivity, PEFs, etc) be included in the print version of this report.  This is a case of material being removed to electronic versions only – some of this material should be pulled into the main report (Appendices).

Response: This information has been provided in Table 5 of the report.
3.
It is noted, however, that the calculations appear to have been performed correctly, the assumptions seem reasonable, and the risks appear to be sufficiently low that the proposed land use with current residual contamination should not pose an unacceptable risk.

Specific Comments

4.
Table of Contents, Tables. Please interchange the table reference numbers for Tables 5 and 6. Table 5 is the Construction Dust Model and Table 6 is the Health Risk Assessment Exposure Factors.

Response: This change has been made to the Table of Contents and tables (now Tables 6 and 7).
5.
Section 1.0, Page 1-1; last paragraph, 2nd to last sentence.  Please change “…Section 7, number of samples…” to “…Section 7, the number of samples…”.

Response: This change has been made on page 1-2.
6.
Section 1.0, Page 1-2; first paragraph.  The stated objective is to request an NFAD.  This should probably be clarified considering the NFAD will apply only to the top 10 feet of soil, and to the land use scenario evaluated (industrial – although in this case the land use is a road through the middle of the site, with graded material on each side, presumably).

Response: Reference to the January 8, 2009 NFAD, and its conditions addressed in this report have been added to page 1-1.
7.
Section 2.3, Page 2-3, last paragraph.  The word “potential” could be placed in front of “exposure” in both cases.

Response: Agreed. ‘Potential’ has been placed in both instances.
8.
Section 3.3, Page 3-4; 2nd sentence and elsewhere in the document (e.g., pages 3-4 (again), 5-1, and 5-5).  Please reference the “Summary of Existing Data” section correctly (i.e., Section 2.2).

Response: Section references have been corrected in the report.
9.
Section 3.5, Page 3-5; last sentence.  Please clarify.  The only anomalous data noted in the data validation summary report (DVSR) is related to blank contamination.  Also the sentence implies detects less than the sample quantitation limit (SQL) are used in the health risk assessment (HRA)  and this should be clarified.

Response: Agreed. This sentence has been re-worded on page 3-6.
10.
Section 3.6, Page 3-7; representativeness.  Since background comparisons are performed, some attention needs to be paid to the representativeness of the background data.

Response: Reference to the background report, and its representativeness has been added on page 3-7.
11.
Section 3.6, Page 3-7; completeness.  Since background comparisons are performed, some attention needs to be paid to the completeness of the background data.

Response: The completeness of the background dataset has been added on page 3-8.
12.
Section 3.6, Page 3-7; comparability.  Since background comparisons are performed, some attention needs to be paid to the comparability with the background data.  There are some detection limit differences that need to be addressed.

Response: See response to general comment 1d above.
13.
Section 4.0, Page 4-2; first bullet, and elsewhere.  Please reference the Nevada Basic Comparison Levels (BCLs) dated December 18, 2008 in all future Deliverables.

Response: Reference to the newest version of the BCLs is used in the report.
14.
Section 4.0, Page 4-2; last line.  Change “constitent” to “constituent”.

Response: This change has been made on page 4-3.
15.
Section 4.0, Page 4-3; last 2 lines.  The references to SAE-7 and SAE-22 need to be improved.  Examples on the next page are reasonable.

Response: These changes have been made on page 4-4 consistent with the examples cited.
16.
Section 4.0, Page 4-4; 1st full paragraph, 2nd sentence.  Change “that exceed” to “exceed”.

Response: This change has been made on page 4-4.
17.
Section 4.0, page 4-4, first full paragraph.  Please delete references to pre-scrape data.

Response: This change has been made on page 4-4.
18.
Section 4.0, Page 4-4; 2nd paragraph.  A previous comment was not addressed.  Please include a reference (i.e., Table 1) that points to the instances where Site exceeds USEPA SSLs and background concentrations.  If the instances in the text refer to Table 1, then there are more metals that should be listed in the text that meet the identified criteria.

Response: Reference to Table 1 has been added on page 4-4. The text notes instances where metals exceed both their background and LBCL values and the concentration at 10 feet is greater than at the surface. Manganese at sample location SAE-22 has been added to the text.
19.
Section 4.0, Page 4-4; 2nd full paragraph, 4th sentence.  Can a reference be provided for the statement regarding minimal likelihood of leakage of modern pipes?

Response: Reference to personal communications between BRC staff and City of Henderson engineers has been added on page 4-5.
20.
Section 5.1, Page 5-2; 1st paragraph, 3rd sentence.  Change “in included” to “is included”.

Response: This change has been made on page 5-2.
21.
Section 5.1, Page 5-2; Table and Tables at the end of the main text.  Note that uranium as a metal passes background, but 3 of the 8 radionuclides fail background, including U-233/4.  Is there any reason to expect radionuclide contamination at the site?  Is secular equilibrium a reasonable assumption?  Are there any analytical issues associated with the radionuclide analyses still?  Some explanation is warranted for why uranium as a metal passes background, but some radionuclide isotopes do not.

Response: In response to this comment, and NDEP’s Guidance for Evaluating Secular Equilibrium, which notes that both the uranium and thorium decay chains appear to exhibit approximate secular equilibrium at the Site, radionuclides have been removed from list of COPCs further evaluated in the risk assessment. Discussion on this is provided on page 5-4.
22.
Section 5.1, Page 5-3; 1st paragraph.  It would be helpful if the background data were included in the probability plots.

Response: Background data has been added to the probability plots.
23.
Section 5.1, Page 5-3; 1st paragraph.  It would be helpful if the probability plots and the box plots differentiated between detects and non-detects.

Response: The boxplots do differentiate between detects and non-detects. Limitations with the software used preclude adding this information to the probability plots.
24.
Section 5.2, Page 5-3.  It is not clear why this section comes after the background comparisons, since this section lays out the approach to chemicals of potential concern (COPC) selection, of which background comparisons are a part.

Response: See response to general comment 1e above.
25.
Section 5.2, Page 5-3; 1st sentence.  Please reword.  Something like “Broad suite analyses were performed to capture all the chemicals on the SRC list.

Response: This change has been made on page 5-2.
26.
Section 5.2, Page 5-3; bullet at the bottom.  Background comparisons have been addressed in the previous section.  Sections should be reordered.

Response: See response to general comment 1e above.
27.
Page 5-4; 1st paragraph.  This paragraph does not make sense.  It is not from the list of COPCs identified in the background comparisons that the frequency of detection (FOD) approach is applied. It is applied to the remaining chemicals, and possibly to some metals.

Response: This paragraph has been reworded on page 5-4.
28.
Section 5.2, Page 5-4; two bullets and paragraph after the 1st paragraph.  The first bullet indicates that any chemical that was detected at least once is carried through as a COPC.  Consequently, it seems doubtful that the next bullet applies.  The second bullet starts by “including chemicals detected”, a case that is already covered in the first bullet.  The paragraph following then addresses the issue of 5% FOD, per USEPA guidelines, however, the 1st bullet addresses chemicals that were detected at least once, in which case, it is not clear that this paragraph is relevant either.  These bullets and paragraph need to be cleaned up for decisions that were actually made, and if the second bullet and last paragraph in this section were used to select some COPCs, it would be interesting to know which ones.

Response: The first bullet indicates that chemicals that are detected are ‘potential’ COPCs. Further selection is done via blank contamination and frequency of detection, accounting for other criteria such as known human carcinogens. This approach and language is consistent with the BRC Closure Plan.
29.
Pages 5-5 and 5-6, Sections 5.3 and 5.3.1.  These sections needs to be re-written, examples follow:

a.
The definition of an upper confidence limit (UCL) is not accurate. It is requested that BRC consider the following text: “The 95 percent UCL is the value calculated from a method with the property that, if values were calculated repeatedly via the same method for randomly drawn samples of site data, 95 percent of the resulting values would exceed the true site mean.”

Response: The text has been revised on page 5-5 with language from USEPA guidance.
b.
The 2nd to last sentence of the 1st paragraph is not accurate, the purpose of the UCL is to provide a conservative estimate of the mean concentration – it does not take into account the different concentrations a person may be exposed to at the site – that is the role of the mean, not the UCL.

Response: This sentence has been reworded on page 5-5.
c.
The second paragraph should be reworded to address the section references.

Response: Section references have been corrected in the report.
d.
The last sentence of the second paragraph provides USEPA references for the UCL methods, however, neither reference includes the BCa approach that is the UCL method used for most UCLs in this risk assessment.  Some explanation of the UCL methods is warranted, since they are not described elsewhere.  Then separate references can be provided for each method, if necessary.

Response: Reference to GiSdT has been added to this sentence on page 5-5.
e.
3rd paragraph – these are not strictly bubble plots.  Bubble plots imply a continuous formula for the size of the bubble as a function of concentration.  Color implies an intensity plot.  So, these are a combination of bubble and intensity, where in both cases discretization is used.  Please clarify.  

Response: Reference to these plots has been changed to intensity plots on page 5-6.
f.
Page 5-6, second equation – the long fiber count is across all samples, so it is a sum across samples, and probably should be conveyed as such.

Response: Reference to ‘across all samples’ has been added to the first sentence below this equation on page 5-6.
g.
More generally, the asbestos calculations could be better explained, or reference could be provided to previous documentation on how asbestos risks are calculated.

Response: Reference to NDEP’s asbestos guidance has been added on page 5-7.
h.
The asbestos data and analytical sensitivities do not appear to be in the printed document.  This raw data should be provided in the printed version.

Response: Table 5 has been added which presents these data.
30.
Section 5.3.2, Pages 5-6 and 5-7, second sentence and in the next paragraph. It is not clear what these equations are.  An electronic presentation in an EXCEL spreadsheet seems inadequate; it is not obvious what the equation is from the formulas in the spreadsheet, the formula should be written out, or referenced to another document.

Response: The PEF equations have been added on page 5-7. The construction dust model is provided in Table 6.
31.
Section 5.4, page 5-7.  The toxicity values are only provided in the risk calculation excel file. For all future HRA submittals, please include this information as a primary table in the HRA.

Response: The toxicity criteria are now provided in Tables 8 and 9.
32.
Section 5.4, Page 5-7, 1st paragraph, last sentence.  Reword after the comma (poor sentence formation).

Response: This sentence has been reworded on page 5-8.
33.
Section 5.4, Page 5-7; last paragraph, last sentence.  A previous comment was not addressed.  Please provide the toxicity values used in this HRA in the form of a table for non-carcinogens, carcinogens, and radionuclides.

Response: See response to specific comment 31 above.
34.
Section 6.0, Page 6-1; 1st paragraph, last sentence.  Not all the assumptions are conservative.  Perhaps it would be better to refer to the majority of the risks are conservative and clarify accordingly.

Response: This sentence has been reworded on page 6-1.
35.
Section 6.0, Page 6-2; 3rd paragraph, 2nd to last sentence.  This sentence is confusing and should be reworded (e.g.: “study specifically study”, there is an extra “study”).

Response: This sentence has been reworded on page 6-3.
36.
Section 6.0, Page 6-2, 3rd full paragraph.  Please expand on the discussion that the soil type in Las Vegas is similar to that found in Midland, Michigan, which is the basis of the bioaccessibility study conducted by Dow Chemicals for dioxins.  According to Ruby et al. 2002, the total organic carbon content ranged from 0.81-3.94% at the Midland site (not much clay, generally characterized as a loamy sand). The default Foc used in the HRA was 0.6%.  It would provide better support if BRC-specific data were discussed to support the dioxin bioavailability value of 30%.

Response: This issue has been discussed with and approved by NDEP as a value to be used for the BRC project. The references provided in the report are considered adequate to support the use of a bioavailability value of 30 percent. No changes have been made to the report in response to this comment.
37.
Section 6.0, Page 6-3; 1st paragraph.  Page 6-3; 1st paragraph.  BRC’s interpretation of the current guidance is correct in stating that a default value for dermal absorption is not provided, however NDEP does not concur that this means the pathway should not be evaluated.  USEPA’s guidance recognizes a shortcoming, but also indicates that this pathway should be addressed in the uncertainty analysis.  NDEP believes the paragraph should be reworded to some extent to recognize that USEPA has not dismissed this as a pathway of concern.

Response: This pathway is now evaluated in the risk assessment. This paragraph has been reworded on page 6-3.
38.
Section 6.0, Page 6-3; 1st paragraph, 2nd last sentence.  Change “are are” to “are”.

Response: This sentence has been removed from the report, in response to specific comment 37 above.
39.
Section 6.0, Page 6-3; 2nd paragraph, last sentence.  This conclusion does not seem to reflect the rest of the paragraph.  There does appear to be some indication that lack of inclusion of tungsten in the risk assessment will underestimate risk.  Please clarify.

Response: Tungsten has been added to the risk assessment, using NDEP’s toxicity criteria. Reference is now made to niobium as a chemical lacking toxicity criteria and the sentence has been reworded accordingly.
40.
Section 7.0, Page 7-1; 1st paragraph.  The simulation studies can probably be referenced to the software package Visual Sampling Plan (VSP) by PNL.  The simulation studies were performed first, but PNL ultimately included the 1.16 factor in its VSP software, which perhaps provides a reference for this formula.

Response: Reference to the PNNL VSP website is now provided in the report.
41.
Section 7.0, Page 7-1; formula.  The Delta definition should be changed to “with of gray region (the difference between the threshold value stated in the null hypothesis and the point at which beta is specified)”.

Response: This change has been made on page 7-1.
42.
Page 7-1; last paragraph.  Further explanation is needed for why 10-5 is the appropriate point of comparison for arsenic.  It comes down to a statistical issue related to 1-sided hypothesis testing.  It makes no sense to have a threshold less than the mean for this calculation, so an adjustment is necessary.  Also, the sample size is acceptable because of the distance of the estimated mean from the 10-5 threshold, and hence it is assumed that the sample size is sufficient.

Response: Additional information regarding this issue has been provided on page 7-1.
43.
Section 8.0, Page 8-1; last paragraph.  Per pervious comment, it is not entirely clear why a radionuclide risk assessment has been performed.  The issue is the differences in the background comparisons.

Response: See response to specific comment 21 above.
44.
Section 8.0, Page 8-2; 1st full paragraph, 2nd sentence.  The word “range” should not be used like this.  Just say “are” instead of “range from” (with other needed changes).

Response: Use of the word range has been removed from this section.
45.
Section 8.0, Page 8-2; 1st full paragraph, last sentence.  It is not clear where the 1 x 10-5 number comes from.  Please clarify.

Response: Reference to 1x10-5 has been removed.
46.
Section 9.0, a reference to the recently approved DVSR 50a should be included here and in the text.  There are likely several areas of the text that will need to be revised to accommodate this change.

Response: Refererence to both DVSR 50a and DVSR 50b have been added to the report where appropriate.
47.
Section 9.0, Page 9-1, ERM, 1996b reference - Please remove the "b" since there is only one ERM 1996 citation. 

Response: The ‘b’ has been removed from this reference.
48.
Table 3.  For future HRA submittals, xylenes should be evaluated as total xylenes.

Response: Agreed.
49.
Table 4.  Tungsten should be deleted from this table as it was not evaluated as a COPC based on lack of toxicity criteria.

Response: Tungsten is evaluated in the revised report, using the NDEP toxicity criteria.
50.
Table 5, footnote 4.  Please replace 8 acres with 8.4 acres to support the value of 33,994.8 square meters used in the PEF calculation.

Response: The footnote has been changed as suggested.
51.
Table 7, Uncertainty Analysis Table.  Please include that it is conservative when using chronic RfDs for sub-chronic receptors such as construction workers.

Response: The uncertainty regarding use of chronic RfDs, for sub-chronic exposures has been added to Table 10.
52.
Table 9. It is not clear why background risk has been calculated and presented in this table for radionuclides.  For consistency, either remove this risk calculation, or perform background risk calculations for the other chemicals.

Response: See response to specific comment 21 above. However, as noted in Section 5, where background levels exceed risk level goals, metals and radionuclides in Site soils are targeted to have risks no greater than those associated with background conditions. Therefore, because radionuclide risks typically exceed the cancer risk goal of 10-6, it is necessary to calculate the risks for background radionuclides.
53.
Attachment A, the NDEP has the following comments:

a.
Page A-2, General Comment No. 8, lack of toxicity criteria for tungsten, please note that NDEP issued a memorandum on December 22, 2008 which contains recommended toxicity criteria for tungsten and titanium.  We note that the HRA employs the recommended toxicity criteria for titanium.  We verified that the risk characterization does not change if tungsten is quantitatively evaluated using the recently recommended toxicity criteria (no response required).

Response: Tungsten is evaluated in the revised report, using the NDEP toxicity criteria.
b.
Page A-3, Comment No. 20a Data Summary, the BRC response notes that post-scrape data for the metals have been incorporated into the data review and HRA. As discussed on the teleconference on December 16, 2008, the HRA should confirm that these new data have been validated and carried through the data usability evaluation.

Response: All data used in the risk assessment have been validated.
c.
Page A-4, Comment No. 18 Data Usability Evaluation, please note that the information requested by NDEP is contained in Appendix C (not Appendix B).   

Response: The Appendix changed from revision 0 to revision 1, for which these comments were prepared. But as noted in this comment (and report text), the Data Usability Evaluation is in Appendix C.
d.
Page A-6, Comment No. 20h Data Summary, based on information provided in Table 1, total chromium and beta-BHC appear to fall into the same category as arsenic, barium and nickel (concentrations greater than background and greater than SSL based on DAF of 20).   

Response: See response to specific comment 18 above.
54.
Tables B-1 through B-4.  The legends for these tables do not include a full description for certain items (i.e., the text appears to be cut off).  Please correct this.

Response: The full legends are provided in the revised report.
55.
Electronic Files, Utility Corridor Risk Calculation Spreadsheet (BRC Utility Corridor Sub-Area Data Review-HRA_Tables-Calcs_Rev1.xls file).  The headings for each data grouping in tabs “CW_Rad Exp Calcs –BG” and “MW_Rad Exp Calcs – BG” suggest that these data are for Site when in fact they are background.

Response: See response to specific comment 21 above.
Response to NDEP Comments Received December 14, 2008 on the
Technical Memorandum—Data Review and Health Risk Assessment for the
Utility Corridor Sub-Area dated December 3, 2008

1.
General comment, please note that the NDEP’s review of this document should not be considered comprehensive.  Due to the issues noted below the NDEP did not complete its review.  It is expected that BRC will address these issues and complete a thorough technical review prior to resubmittal.

Response: BRC believes that these issues have been addressed in the revised document. 
2.
General comment, NDEP has concerns that the document is written as a Technical Memorandum for Data Review and Risk Assessment.  Whereas, NDEP recognizes the unique circumstances under which this approach was taken for Parcels 4A and 4B, NDEP expects full risk assessment reports for all of the BRC sub-areas.  The only exception to this is a screening-level risk assessment for sub-areas that are sufficiently remediated.

Response: Agreed. The revised document has been reformatted into a report format.  
3.
General comment, it is difficult to match the references to specific attachments (e.g., Attachment E) and some tables (e.g., Table 6) in the text to file names on the CD.  The reference to Attachment A is also very confusing as certain portions of the text refer to it as containing historical data, while others refer to it as having the data set that was used to perform the human health risk assessment.

Response: Clarification has been added to the text, especially regarding Attachment A (now Appendix B) and Attachment E (now Appendix F). Appendix B consists of both the data tables in hardcopy format, as well as an Excel spreadsheet on the report CD included in Appendix B. This Excel spreadsheet (BRC Utility Corridor Sub-Area Data Review-HRA_Dataset.xls) contains five worksheets: “SewerAlignment_DataAll” (all 2008 data); “RA_Dataset” (the 2008 data used in the data summary and risk calculations); “Background” (the background dataset—lithologies included are identified in Section 5.1, page 5-2), “Historical Data” (the pre-2008 data within the site), and “Asbestos” (2008 asbestos data).
4.
General comment, in future deliverables, it would facilitate the review process if a table of contents was provided and if sections and subsections were numbered.  It would be helpful if sections were standardized for each subsequent sub-area risk assessment report, similar to the consistency with which the sampling and analysis plans (SAPs) are currently submitted.

Response: As indicated in response to comment #2 above, the document has been reformatted as a report, which includes a table of contents and numbered sections/subsections.
5.
General comment, it would be helpful for the data usability (DU) evaluation if information from the data validation summary report (DVSR) report is brought forth into the health risk assessment (HRA) to identify data issues such as the results that fall outside of laboratory control limits. These should be discussed on a case-by-case basis in the DU evaluation and, for each case, it should be determined whether or not the data are usable for the HRA.

Response: Discussions of data usability on a case-by-case basis, and whether or not the data are usable for the risk assessment are provided electronically in the tables in Appendix C on the enclosed CD (in Appendix B).
6.
General comment, dermal exposures were not quantified for many of the metal chemicals of potential concern (COPCs). USEPA Part E RAGS only provides dermal absorbance (ABS) values for arsenic and cadmium; however, the CalEPA Preliminary Endangerment Assessment (PEA) guidance (CalEPA/DTSC, 1994, Table 2, p. A-6) recommends a default dermal ABS of 0.01 for metals other than arsenic and cadmium. This recommendation is based on the Multi-Pathway Health Risk Assessment Input Parameters Guidance document prepared by Clement Associates, Inc. for California’s South Coast Air Quality Management District (SCAQMD, 1988). NDEP recommends that the default ABS value be used for metals other than arsenic and cadmium.

Response: Although BRC would prefer to use more recent USEPA guidance on this manner, for example, USEPA’s RAGS Part E , and USEPA Region6 MSSLs, which specifically recommends against the use of default dermal absorption factors (“A default absorption factor for inorganics and volatile organic chemicals is no longer recommended.”),and has done so in the main portion of the report; nonetheless, as requested in this comment, the risk estimates have also been calculated using the default dermal absorption factors from the references cited in this comment. These calculations are provided electronically on the report CD in a separate workbook (with a ‘_DERM_ABS’ filename suffix. This issue is discussed in the uncertainty section of the report, on page 6-3.
7.
General comment, BRC has applied an oral bioavailability value of 0.3 (or 30%) for dioxins. This value is based on the 30% used by Kimbrough et al. 1984 in deriving the 1 ppb screening value. It is also within the range of those values published by Ruby et al. 2002 for the Dow Midland Michigan site (Paustenbach et al, 2006). Published values range from 5-63% (Paustenbach et al, 2006). Accordingly, some discussion should be provided in the uncertainty analysis as to the defensibility of the 30% value used for this site.

Response: Additional discussion on this issue has been added to the uncertainty section of the report, on page 6-2.
8.
General comment, please discuss the lack of toxicity criteria for tungsten and the potential impact on the hazard index (HI).

Response: Discussion on this issue has been added to the uncertainty section of the report, on page 6-3.
9.
Introduction, Page 1. 3rd paragraph, please clarify if the “Staging Area” is part of the “Southern RIBs sub-area” or a separate sub-area.

Response: The text has been revised on page 2-3 to indicate that utility corridor passes through the Staging area, and not the Southern RIBs sub-area. 
10.
Introduction, Page 2, 3rd paragraph, what does “enough samples” denote?  How many samples are “enough”?  Please clarify.

Response: Language has been added, with reference to the data adequacy section, to page 1-1 clarifying this statement.  
11.
Introduction, Page 2, 4th paragraph, 2nd sentence, it is suggested that “health risk assessment” be changed to “human health risk assessment” as the majority of the current/future receptors are humans.

Response: All references to health risk assessment have been changed to human health risk assessment.
12.
Conceptual Site Model, Page 3; 3rd paragraph, 1st sentence.    This sentence is confusing and needs to be reworded.

Response: The sentence has been reworded on page 2-1.
13.
Data Usability Evaluation, Page 6; 2nd and 3rd bullets.    Where are the analytical methods and detection limits (DLs) located in Attachment A?  Isn’t Attachment A presenting the historical data as stated in the last sentence of paragraph 1 on page 4?

Response: See response to comment #3 above. This information is provided in the electronic database included on the CD in Appendix B. Text has been added regarding this on page 3-2. 
14.
Data Usability Evaluation, Page 7; 1st full paragraph.    Berman and Crump (2001) and USEPA (2003) characterize risk differently based on different fiber size classes.  It is recommended that Berman and Crump (2001) be removed from the text to avoid confusion as this risk assessment is based solely on USEPA (2003) for asbestos.

Response: References to Berman and Crump (2001) have been removed from the document.
15.
Data Usability Evaluation, Page 7; 3rd paragraph, 1st sentence.    Change “…incorporates collection…” to “…incorporates a collection…”

Response: The sentence has been modified on page 3-3 as suggested.
16.
Data Usability Evaluation, Page 7; 3rd paragraph, 2nd sentence.    Remove “…of…” from “…and concentrated of as…”

Response: The sentence has been modified on page 3-3 as suggested.
17.
Data Usability Evaluation, Page 8; “Criterion IV subsection” and elsewhere in the text.    Similar to a previous comment, Attachment A is referenced in the text as historical data and the file “BRC Utility Corridor Sub-Area Data Review-HRA Tech Memo_AttachmentA.xls” on the CD does not list the USEPA methods used in conducting the laboratory analysis of soil samples.  It is recommended that this issue be clarified by referencing specific files on the CD or renaming the files contained on the CD to match what is actually being referenced (e.g., Appendix E).

Response: Clarification has been added to the text directing the reader to where this information is provided on the CD.
18.
Data Usability Evaluation, Page 9; 2nd paragraph, 1st sentence.  Please list the specific exceedances in the text.

Response: These exceedances are listed in the electronic tables of Appendix C on the enclosed report CD (in Appendix B).  
19.
Data Usability Evaluation, Page 10; 2nd Bullet.  Please define the acronym “LCS”.

Response: The acronym has been defined on page 3-6.
20.
Data Summary, the NDEP has the following comments:

a.
Pages 11 through 13 discuss the data used in the HRA after post-remediation sampling. Please note that there are two footnotes indicating that a) additional soil removal is planned for SAE-8 due to chrysotile asbestos, however this area is currently inaccessible and b) locations with post-scrape arsenic data are pending for other metals. The post-scrape data for those other metals will ultimately replace the existing results (i.e., currently, BRC has used the post-remediation data for arsenic and the pre-remediation data for other metals). BRC should use all of the available post-scrape data in the final HRA and should make clear prior to the final HRA that, until that time, the risk characterization is based on pre-scrape data for metals other than arsenic.  Since the post-scrape data are now available, NDEP expects these data to be used in a resubmittal.

Response: Post-scrape data for the metals have been incorporated into the data review and human health risk assessment (and pre-scrape data removed from further evaluation).
b.
Page 12; Table.  How many amphibole fibers were found at sample locations SAE18, SAE21, SAE23, and SAE24?  The word “Amphibole” appears in the table, but the number of fibers found is not specified.  Also, why are the locations where asbestos fibers were found not highlighted on Figure 2?  If soil removal was performed only for analytes other than asbestos, this should be stated in the text. 

Response: The number of amphibole fibers has been added to the table on page 4-1. In addition, the soil removal areas for asbestos has been added to Figure 2. It should be noted that some areas were scraped for asbestos only. In these instances, pre-scrape data for all other analytes were used in the document. A sentence has been added discussing what was analyzed for in post-scrape data, and if an analyte/suite was not analyzed for in the post-scrape data, then the pre-scrape data were used in the data summary and human health risk assessment.  
c.
Page 13; 1st full paragraph under bullets, 2nd sentence.  The text that currently resides in parentheses should be placed in a footnote so it is easier to read this sentence.

Response: The sentence has been modified on page 4-2 as suggested.
d.
Page 13, please note that the NDEP does not concur with BRC’s justification for the use of the dilution attenuation factor (DAF) of 20.  For example, there are areas of the Site with groundwater as shallow as 17’ below ground surface (bgs).  This is not consistent with the guidance for use of a DAF of 20.  It is expected that the revised document with utilize a DAF of one.

Response: As indicated in both Table 1 and the text, concentrations were compared to both a DAF of 1 and a DAF of 20. The text merely states that SSLs using a DAF of 20 were also considered appropriate for comparison purposes for the Site. The text primarily discusses exceedances of the DAF of 1; however, given depth to groundwater in the southern portion of the site is 60 feet bgs, information regarding exceedances of a DAF of 20 is also considered useful.
e.
Page 13; last sentence.  The text indicates that despite exceedances of USEPA outdoor worker Soil medium specific screening levels (MSSLs), there are only a few instances where arsenic and radionuclides exceed background.  Both arsenic and Thorium-228 exceed background in ~20% of the total number of detected samples.  Please clarify.

Response: The number of exceedances for each of these is now identified in the text on page 4-3.
f.
Page 13, the data that is noted as missing in footnote 2 on this page is now available.  This needs to be incorporated into the revised document. 

Response: Post-scrape data for the metals have been incorporated into the data review and human health risk assessment (and pre-scrape data removed from further evaluation).
g.
Page 14; 3rd full paragraph.  Alpha-BHC and acetone also exceeded the USEPA soils screening levels (SSLs) but are not listed in the text.  Please address this and all other inconsistencies in the revised document.

Response: All chemicals with exceedances are now listed in the text on page 4-3.
h.
Page 14; last paragraph.  Is this paragraph referring to Table 1?  If so, there are a number of other metals that were missed. 

Response: This is a list of metals which had concentrations exceeding background, and for which the concentration at 10 feet bgs was greater than at the surface. This list is comprehensive, but has been revised to reflect the newer data.
21.
Health Risk Assessment, the NDEP has the following comments:

a.
Page 18; 4th sentence.  Please list out those metals that exceed background but have practically small significant differences.

Response: This sentence has been removed from the document.
b.
Page 18; 1st sentence under “Selection of Chemicals of Potential Concern” subsection.  Please reference the list of COPCs.

Response: The list of COPCs (Table 3) is referenced at the end of the Selection of Chemicals of Potential Concern section on page 5-4.  
c.
Page 21;  The equation used to calculate the 95% UCL of Poisson Distribution is incorrect.  The equation should look like this:

95% UCL of Poisson Distribution (106 s/gPM10) = CHIINV(1-upper confidence percentile, 2 x (Long fiber count + 1))/2

Response: This equation has been corrected on page 5-6.
d.
Page 22; 2nd paragraph.  CSFs and RfDs should be referenced (i.e., point to a particular table or attachment).

Response: Reference to the electronic Excel workbooks of Appendix E on the enclosed report CD (in Appendix B) has been provided on page 5-7. 
e.
Page 23; 1st paragraph under bullets.  Where is Table 6 in the electronic data file that accompanies this risk assessment?

Response: Table 6 (now Table 7) has been provided on the report CD.
f.
Page 24; 3rd paragraph, 2nd sentence:  Please change “quantitative” to “quantitatively”.

Response: The sentence has been modified on page 6-3 as suggested.  
g.
Page 26; last paragraph, 3rd sentence.  Risk estimates for maintenance workers might not be correct if the estimated dust levels are incorrect.  The value (7.35E-7) for estimated dust levels is hard-coded into the risk assessment spreadsheet.  It is not clear how this value was derived.  This appears to be a default value, probably from the USEPA SSL guidance (although NDEP cannot find that actual value).  If a site-specific value was used, the risk assessment could look different.  Some clarification is needed.

Response: The maintenance worker dust calculations were based on USEPA’s default PEF value of 1.36 x 109 m3/kg. This equation is now provided in the electronic Excel workbooks of Appendix E on the enclosed report CD (in Appendix B) and has been modified to incorporate site- and regional-specific values.
h.
Page 26:  The NDEP used BRC’s spreadsheet to confirm the value of 8E-7 referenced on page 26, 3rd full paragraph, last line. The value we calculated is 9E-07.

Response: The risk calculations and results have been revised in the document based on NDEP’s comments and the inclusion of newer data.
22.
Data Adequacy, Page 27;  The data adequacy subsection provides one formula, however, the Appendix Tables indicate two different approaches, one for background comparisons for arsenic and one for other chemicals for risk assessment.  In addition, the final comment that the conclusions are clear does not match the tables that show that more samples are needed for some chemicals.  Some clarification is needed.

Response: The data adequacy has been adjusted to use outdoor worker MSSL values for all of the chemicals, except chyrsotile asbestos, for which a risk-based level of 8 long fibers, equivalent to a 1x10-6 risk level, is used. In addition, the outdoor worker MSSL values for 2,3,7,8-TCDD and arsenic have been adjusted to a risk level of 1x10-5 to provide better insight into the adequacy of the current data.
23.
Figure 4:  What does the color red in the northeastern portion of the figure denote?

Response: This color /definition has been added to the legend of the figure.
24.
Table 1;  Some maximum non-detect values are greater than minimum detect values (e.g., Chromium(VI), Perchlorate, etc.).  If the summary statistics for the detects are provided, then this cannot happen.  Please see the recent NDEP guidance on summary statistics tables.  It is expected that the revised document will comply with the recent NDEP guidance.

Response: BRC has used NDEP’s guidance on summary statistics tables. Censored and uncensored data are summarized separately, and the SQL/RDL values are used for non-detect results (except radionuclides for which the reported value is used and only detected summary statistics are included). Maximum non-detect values can in fact be greater than the minimum detect values, since these are summary statistics for a number of different samples. Some samples may have increased sample dilution/volume then others (and in some cases different sampling events), so not all SQL/RDLs are necessarily the same. However, BRC continues to work with the laboratories to provide consistent data for the project. Also, in the case of perchlorate, this was a data entry error. The table has been QC’ed for any other errors.
25.
Table 2, the "Total Samples” column and the “No. of Detects” column appear to be switched. Please correct.

Response: These columns have been corrected. 
26.
Table 4, regarding the number of detections and frequency of detections for TCDD TEQ. The table currently shows "--", which is not defined. Based on the other parameters listed in the table for TCDD TEQ, it appears there should be a value inserted for number of detections and percent detected.

Response: This is because TCDD TEQ is a calculated value from several different congeners. In any one particular sample, one or more congeners may be detected, while others may not. In some samples all congeners may be detected, or none. The frequency of detections for each of the individual congeners is provided in Table 1; however, in both Table 1 and Table 2 frequency of detections are not included because it is not applicable to TCDD TEQ.
27.
Table 4, lead is listed here, but it should be removed as it is not a COPC.

Response: Lead has been removed from this table.
28.
Table 10;  What are the parameters “s”, “a”, and “b”?  If they are in reference to the standard deviation, alpha, and beta, please specify this as a footnote in the table.

Response: These factors have been defined in a footnote to the table (now Table 11). 
29.
Table “NC tox” in the Microsoft Excel risk workbook, please identify all of the target organs for the COPCs. For example, the target organ listed in the table for thallium is blood, however IRIS and/or ATSDR list other organs (e.g. liver); lungs for titanium; lymphatics for TCDD sub-chronic. Please also note that the arsenic sub-chronic value is actually the chronic value (please edit accordingly).

Response: Because target organs are not used in this human health risk assessment, they are no longer included in the ‘NC Tox criteria’ worksheet.
30.
VF calculation, the exposure time is listed as 30 years but should be 25 years for the maintenance worker or 1 year for construction worker.

Response: The VF calculation has been revised for both maintenance worker and construction worker exposure scenarios.  
31.
Attachment D Figures, please label other Eastside sub-area features (e.g., Spray Wheel).
Response: Sub-areas have been identified in the Attachment D (now Appendix E) figures. In addition, the 0 and 10 ft bgs samples are presented side-by-side in one figure for each COPC for ease in viewing concentrations differences with depth.  
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