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Attachment A-1

Response to NDEP Comments Received January 17, 2010 on the Technical Memorandum Development of Recreational Risk-Based Screening Levels (RBSLs) dated December 29, 2009

1. General comment, the equations for the inhalation pathway were modified to incorporate the USEPA RAGS Part F guidance, however, it was found that the non-radionuclide equations on page 5 of the document require the following corrections in order for the units to match:

a. The averaging time (AT) must be in units of “hours”.

b. The conversion factor of 365 days/year needs to be deleted from the numerator.

c. Please make these corrections to the text and EXCEL calculation workbook and update Table 1 accordingly.
Response: The term ’24 hours/day’ has been added to the non-radionuclide inhalation equations, consistent with RAGS Part F. This same term has been added to the calculation workbook and Table 1 has been updated accordingly.
2. General comment, it is suggested that the recreational RBSLs for those chemical compounds listed in Table 1 that are based on special considerations be included in Table 1 and a footnote added.  Currently, Table 1 does not include those values (e.g., TCDD TEQs of 50 ppt).  It would provide for clarity purposes a more complete recreational RBSL table.
Response: These values have been added to Table 1, along with a footnote explanation.
3. General comment, a spot check of the toxicity criteria for the inhalation pathway was conducted since the calculation was modified to meet USEPA’s RAGS Part F guidance.  It is acknowledged that BRC used the latest version of the Basic Comparison Level (BCL) table for the toxicity criteria used in this document. No response is required.  
Response: Agreed.
4. Introduction, paragraph 1, last sentence, and Comments #2 and #7, and response-to-comment (RTC) to both comments.  The intent of this sentence is not clear.  The term “this land use” appears to refer to a recreational land use (see previous sentence).  Consequently, it is not correct to state “that this land use includes exposures to outdoor and construction workers”.  This raises much larger issues of the basis for the RBSLs.  According to the formulas and spreadsheets, they appear to be based on potential 6-year exposures to children aged 7-12.  Presumably the time frame of exposure can be greater than 6 years.  This is the intent of previous Comment #7 (and to some extent previous Comment #5).  To be more explicit, it is important to document the conceptual basis for the scenario for the calculations to be useful.  What are the expected characteristics of the recreational scenario?  It would seem that what is proposed limits the scenario to one of 7-12 year olds trespassing on the site.  Given the proposed land use, this does not seem sufficient.  The land use as presented in the Western Hook Open Spaces sampling and analysis plan (SAP) appears to be based on development of a public park.  This would imply that trespassing is not the scenario of interest (unless the park will be fenced and closed to any unpaying public, for example).  Instead, general public use would appear to be a more reasonable land use, which would imply a recreational scenario that covers people of all ages.  Given that the park is meant to serve the local residential area, it would seem that a more reasonable scenario is recreational to includes 6 years of a child and 24 years of an adult, consistent with the residential scenario for the surrounding areas.  Regarding previous Comment #2, and given the above discussion, it seems reasonable that a risk assessment at this sub-area will involve evaluation of recreational, outdoor maintenance worker, and construction workers scenarios.  This does not mean that the recreational land use includes exposures to outdoor and construction workers.  In which case, the sentence that is the initial subject of this comment needs to be revised.  Preferably it will be revised with a discussion of the land use and scenario of interest here that would provide defense for the inputs to the RBSLs calculations (this should be included in the CSM section).  
Response: A recreational land use does not preclude exposures to receptors beyond a recreational user at the site. Other receptors may also be exposed, included, as noted in the text, construction workers and outdoor maintenance workers. This is consistent with the conceptual site model for the project. The sentence has been revised to read “It should be noted that although this land use will also include exposures to outdoor maintenance and construction workers, the focus of this technical memorandum is the development risk-based screening levels (RBSLs) for recreational user exposures.”
Regarding the exposure duration, the recreational exposure scenario has been revised to reflect a 30 year exposure duration; six years as a child and 24 years as an adult, similar to the residential exposure scenario.
5. Introduction, 3rd paragraph, inserted redline sentence, NDEP comments as follows:

a. Please change “are” to “is” in the 1st sentence (change “The use of these recreational RBSLs are…” to “The use of these recreational RBSLs is…”).

b. In Item #2 change “as per this SAP”  It is not clear to which SAP this sentence is referring – for example, “this” is not a SAP, “this” is an RBSLs document.  Please clarify.

c. Item #2 states “evaluate new data collected as per this SAP, which will be used for internal BRC purposes….”.  What will be “used”.  There are options – it could be the new data, it could be this SAP, but it is probably meant to be the RBSLs.  Please clarify.  

d. This sentence goes on to refer to a “closure report” – such reports are not part of the Closure Plan process.  Reference should be made instead to a human health risk assessment report
Response: These edits have been made to the text on page 2.
6. Introduction, 4th paragraph, 1st sentence.  The reference to “standard exposure factors” is potentially misleading. There are no standard assumptions regarding key factors such as daily time and annual frequency of exposure for recreational activities.  The table of exposure parameters in the memo lists “professional judgment” as the basis for these values.  Please clarify that the exposure factors are site-specific, based on both standard practice and best professional judgment.
Response: These edits have been made to the text on page 2.
7. Page 8, perhaps a reason can be noted for why RBSLs have not been developed for TPH, specifically the changes that have been made recently to the Nevada Revised Statutes.
Response: The following text has been added to this bullet: “This is consistent with NDEP’s BCLs, in which the indicator chemicals for common petroleum hydrocarbon mixtures are evaluated, as is done in this technical memorandum.”
8. Page 8, Summary, 2nd last sentence.  Change “development” to “develop”.
Response: This edit has been made to the text on page 7.
9. Tables and Equations.  Subscripts are used on various factors in the exposure parameters Table starting on Page 3.  However, the same subscripts are not used in the Equations.  In some cases subscripts have been changed to lower case characters, and in other cases different subscripts have been used.  Please make consistent.
Response: The exposure parameter abbreviations have been made consistent between the table and equations.
10. Exposure parameters Table.  The units for “available skin surface area” should be cm2, rather than cm2/day.
Response: This edit has been made to the text on page 4.
11. The ingestion equations (non-radionuclides) do not include a factor for bioavailability.  However, a bioavailability factor is used in the RBSL spreadsheet.  The value is 1 for all chemicals expect arsenic, for which it is 0.3.  Note that the NDEP BCLs do not include a bioavailability factor for arsenic, so that effectively the value is 1 for all chemicals.  For consistency, it is preferable that the bioavailability factor not be included in the RBSL calculations.
Response: The bioavailability term has been added to the non-radionuclide soil ingestion equations. As discussed and agreed with NDEP in the teleconference on January 21, because the RBSLs are project-specific and are based on the BRC Closure Plan, the bioavailability value for arsenic cited in the Closure Plan is used for the RBSL calculations.
12. In the ingestion carcinogenic equation 10-6 kg/mg is also a conversion factor and should be listed as such for consistency with other uses of the term CF.
Response: This edit has been made to the text on pages 4 and 5.
13. For the non-radionuclide inhalation equations there is a problem with the units.  Because ET is included at 4 hours/day, a further factor is needed in the numerator (24 hours/day) to put overall averaging time on an hourly basis.
Response: The exposure time parameter, in hours per day, is accounted for by the inhalation rate, which is in units of cubic meters per hour.
Attachment A-2
Response to NDEP Comments Received August 8, 2009 on the Technical Memorandum – Development of Recreational Risk-Based Screening Levels (RBSLs) dated May 20, 2009

1.
General comment, the document provides insufficient detail to permit a thorough review. Additional documentation regarding the application of the RBSLs, potentially complete exposure pathways and receptors, and rationale for the selection of exposure parameter values is needed.

Response: As noted in the second paragraph of the technical memorandum: “…this technical memorandum presents risk-based screening levels (RBSLs) developed for a recreational exposure scenario; an exposure scenario not covered by NDEP’s BCLs. It is important to note that these recreational RBSLs were not developed to represent action levels or final cleanup levels but rather as a simple screening tool to assist in site characterization activities only. Risk assessments will be conducted at all areas of the Site, which will be used for decision-making purposes.” As noted in the cover letter to this revision of the technical memorandum, and based on discussions between BRC and the NDEP, BRC is not providing significant textual additional information in this technical memorandum regarding the application of the recreational RBSLs.
2.
Page 1, Introduction, recreational risk-based screening levels (RBSLs) are appropriate as a screening tool for scenarios where, of all potential receptors, recreational receptors would have the highest exposure.  Please document whether the described recreational scenarios would include an outdoor worker receptor such as a landscape or maintenance worker (e.g., installing and maintaining trails, foliage, etc.).

Response: Agreed. The following has been added to the end of the first paragraph: “It should be noted that this land use will also include exposures to outdoor and construction workers. As noted below, risk assessment will be conducted at all areas of the Site, which will include these receptors.”
3.
Page 1, Introduction, 1st and 2nd paragraphs, the intended uses of the RBSLs (“for the comparison of historical Site data in the development of Sampling and Analysis Plans” and “to assist in site characterization activities”) are vague.  Please discuss if the RBSLs are to be used to screen historical data in order to determine whether residual concentrations warrant additional site characterization.  Though not stated, perhaps a second use is to establish analytical quantitation limits for new sampling.  To facilitate review of the methodology, please be explicit about how the RBSLs are intended to be used.

Response: These RBSLs will not be used to establish different analytical quantitation limits than those that have already been established in the project QAPP. The following sentence has been added to the second paragraph: “The use of these recreational RBSLs are limited to the Western Hook-Open Space sub-area SAP to (1) provide context for historical data collected at this sub-area; and (2) evaluate new data collected as per this SAP, which will be used for internal BRC purposes only to determine if additional remediation is warranted prior to preparation of the closure report for this sub-area.” It should be noted that the Open Space SAP has already been approved and implemented. Therefore, these recreational RBSL will now only be used for (2).
4.
Page 2, Conceptual Site Model, according to the document, groundwater exposure was considered an incomplete pathway for recreational users because groundwater will not be used as a potable or non-potable water source on-site in the post-redevelopment stage. Therefore, the recreational RBSLs were developed for soil exposures only.  However, the Closure Plan (BRC, 2007) identifies inhalation of volatile organic compounds (VOCs) and radon emitted from groundwater as a potentially complete exposure pathway for recreational users.  In addition, the Closure Plan identifies surface water exposure as a potentially complete pathway for recreational receptors.  Please provide in the narrative of the document supporting rationale for the elimination of these additional exposure pathways that are identified in the Closure Plan but not addressed by the proposed RBSLs (e.g., inhalation of VOCs and radon from groundwater and surface water exposures).

Response: These RBSLs have been developed for soil exposures only. The phase ‘for soil’ has been added to the first sentence of the second paragraph. The inhalation of VOCs and radon emitted from groundwater will be evaluated via either surface flux or soil gas measurements. Therefore, although this pathway will factor into cumulative risks evaluated in the risk assessment for the site, it does not factor into the development of recreational RBSLs for soil. No on-site surface waters exist or are proposed as part of the development for the site. Therefore, this is considered an incomplete exposure pathway and does not factor into the development of recreational RBSLs for soil.
5.
Page 2, Exposure Parameters and Pathways, according to the document, the exposure pathway equations from the Closure Plan were used to derive the proposed recreational RBSLs.  However, the RBSLs are derived based on modifications to the Closure Plan equations similar to those found in the NDEP Basic Comparison Levels (BCLs) Guidance Document (June 2009). Accordingly, please provide in the text the specific equations used to derive the RBSLs.  Also, please include the age of the recreational receptor and provide rationale that this recreational receptor would have the highest exposure.  In addition, since the development of the Closure Plan, the United States Environmental Protection Agency (USEPA) has published recent guidance on quantifying inhalation exposures (Risk Assessment Guidance for Superfund, (RAGS) Part F) (USEPA, 2009a). The BCLs have been updated to incorporate this approach.  It is recommended that future documents incorporate USEPA’s latest guidance. 

Response: The equations for the recreational RBSLs have been provided on pages 4 through 7. The exposure parameters are based on children from 7 to 12 years of age. This age range and the exposure factors are based on professional judgment and extensive discussions with NDEP during the Closure Plan development process. The following has been added to page 3: 

 
U.S. Environmental Protection Agency (USEPA) standard exposure parameters are not generally available for recreational/trespasser exposure scenarios. The parameters listed in the table below have been developed jointly between BRC and NDEP in discussion during the development of the BRC Closure Plan. The parameters are based on, for example, USEPA (1989) statements such as “Consider population characteristics that might influence variable values. Exposure duration (ED) may be less for workers and recreational users.” (regarding incidental ingestion exposures), and “Exposure duration (ED) and exposure frequency (EF) may be lower for workers and recreational users.” (regarding dermal contact exposures). For this project, the recreational user/trespasser exposures are based on children from 7 to 12 years of age. Again, these parameters were developed in consultation with NDEP during the BRC Closure Plan development process. Although other recreational user/trespasser exposure parameters could certainly be used, these values are considered applicable and appropriate for the Site. 

In addition, the inhalation exposures have been revised to reflect recent USEPA’s guidance (RAGS Part F).
6.
Page 3; parameter value table, body weight, the value of 31 kg is not explained. Presumably, this indicates that the recreational receptor is an older child, however, this requires clarification.  

Response: As noted above, this is based on children from 7 to 12 years of age. This value has been changed to 32.9 kg, consist with USEPA guidance (that is, average body weights for both males and females from USEPA’s 1997 Exposure Factors Handbook).
7.
Page 3; parameter value table, exposure duration.  The accompanying Microsoft Excel workbook indicates the value of 6 years is also used for carcinogenic effects.  This does not appear appropriate for computing recreational RBSLs for carcinogenic effects.  If a residential scenario exposure duration is 30 years, and if nearby residents are (presumably) the population from which recreational receptors are drawn, why is the recreational exposure duration for carcinogenic effects only 6 years?

Response: See response to comment #5 above.
8.
Page 3; parameter value table, inhalation rate.  Current USEPA guidance (RAGS Part F) for calculating chemical hazard and cancer risk for inhalation exposures does not employ an inhalation rate term.

Response: See response to comment #5 above.
9.
Page 3; parameter value table, area correction factor, please provide supporting information for this parameter.

Response: This value has been changed to 1.0, to reflect recent changes to the Closure Plan.
10.
Page 3; parameter value table, gamma shielding factor, please discuss what structure is assumed to exist that would provide shielding for a recreational receptor.

Response: This value has been removed from the calculations.
11.
Page 3; Exposure Parameters and Equations section; last sentence, please explain if this sentence implies that a calculated Volatilization Factor (VF) that exceeds the soil saturation concentration (Csat) was used to compute RBSLs.  If so, such an approach would be indefensible because the calculated value has no validity.  USEPA methodology for developing Regional Screening Levels uses this approach: SSL = Csat for VOCs with VF > Csat that are liquids at ambient temperatures.  SSL excludes the inhalation pathway for VOCs with VF > Csat that are solids at ambient temperatures.  This is also the method described in NDEP’s BCL User’s Guide.  Please clarify.

Response: The sentence (and approach) regarding soil saturation concentration has been changed to: “When the RBSL for a volatile organic compound (VOC) exceeds its soil saturation limit (as listed in NDEP’s BCL tables), the recreational RBSL is based on the soil saturation limit.”
12.
Page 3; Toxicity Values section. This section does not address criteria for radionuclides.

Response: Toxicity values from NDEP’s BCL tables have been used in the revised report. Reference to the NDEP BCL table is provided on page 7.
13.
Page 3, Toxicity Values, in future submittals, please provide a table within the main body of the document that identifies the toxicity criteria for the site-related chemicals (SRCs) as well as the appropriate citation.  We were unable to verify several of the chemical-specific toxicity criteria based on a comparison to the latest BCL table (e.g., ethylbenzene, magnesium, manganese, mercury). 

Response: Toxicity values from NDEP’s BCL tables have been used in the revised report. Reference to the NDEP BCL table is provided on page 7.
14.
Page 4; Special Considerations, 5th bullet.  California EPA has published carcinogenic equivalency factors for PAHs in 2005, which is considerably more recent than the 1993 USEPA provisional factors.  Adoption of these more recent values for risk assessment related to carcinogenic PAHs should be considered.  Please discuss.
Response: Toxicity values from NDEP’s BCL tables have been used in the revised report. Reference to the NDEP BCL table is provided on page 7. The ‘Special Considerations’ section has been revised accordingly.
