Appendix A.  Responses to Nevada Division of Environmental Protection (NDEP) Comments, dated March 28, 2008, to Technical Memorandum: Sources/Sinks and Input Parameters for Groundwater Flow Model, dated March 4, 2008, NDEP Facility ID# H-000688. 

1.
General comment, in general, the water budget as presented in the text and Tables 1, 2, 3, and 4 is well organized and thought out. The water budget provides a good first step in developing a conceptual understanding of the inflows and outflows from the area to be modeled.
Response:  Comment noted and appreciated.  
2.
 General comment, please edit all references to KMC to be Tronox, as appropriate.
Response:  The requested edit has been made in the revised technical memorandum.
3.
General comment, throughout the report information is provided for reference but no information (i.e., numbers or results) is supplied to give the reference meaning. Refer to specific comments below.
Response:  Calculated values will be cited in the revised technical memorandum.  
4.
 General comment, although not intended to be part of this document there is a potential issue that remains to be addressed that involves the horizontal discretization; perhaps this is part of what was intended in Section 4.1.2 and discussed below.
Response:  It is BRC’s belief that the proposed horizontal discretization of approximately 1 acre proposed in the Groundwater Modeling Work Plan is appropriate, as indicated in a conference call with NDEP.  However, BRC will address additional or continuing NDEP concerns and suggestions if necessary.  Section 4.1.2 of the technical memorandum is not intended to adjust horizontal discretization; the intent of the work described in Section 4.1.2 is to determine the relative areas of land cover types that lie within a given grid cell and to adjust input values (e.g., recharge) appropriately.
5.
 General comment, a brief statement regarding the potential boundary type assignments (e.g., General Head Boundary) for each hydrologic component, in each respective section, would be useful, including uncommon MODFLOW packages (e.g., River Package, Drain, etc.).
Response:  The technical memorandum has been revised, in a number of separate locations, to address this comment.
6.
 General comment, presented source and sink values vary widely in terms of quality, as well as magnitude.  Ranking each source/sink in Table 4, with respect to quality may help to guide model progression and calibration.  Values that were derived from field observations or sample results may be considered of high quality, versus estimates calculated from empirical models, etc.

Response: As requested, the sources and sinks in the water balance table (now Table 5) have been approximately ranked according to data quality, based on how the value was derived (observed/measured vs. calculated/estimated).  
7.
General comment, some comments regarding model assumptions, or presentation of information, are specified for Section 2 (historical scenario), however, are implied for consideration of similar water budget components and treatment in Sections 3 and 4 (current and historical scenarios).

Response:  Comment noted.  As appropriate, model assumptions will be clarified for each scenario in the revised technical memorandum.  
8.
 List of Attachments, please note that attachment number six was not included in the list.

Response:  Attachment six will be included in the revised Tech Memo.  (Attachment six [the current plan for future site development, referred to as Appendix G in the revised technical memorandum] was included as the last page in the PDF submittal but it was erroneously not included in the list of attachments.)
9.
Section 2.1.1, page 2, 1st paragraph, referred segments L1, L2 etc should be labeled on Attachment 1.  Or ideally, a map and cross section showing the model domain, and indicating each model boundary “reach” assignment (boundary condition type and values). 

Response: The revised technical memorandum includes a figure (second page of Appendix B) illustrating referenced segments L1, L2, etc., as requested.  Final model boundaries and boundary condition types will be presented in the modeling report.  
10.
 Section 2.1.1, page 3, 1st sentence. BRC states “The values used in each calculation and the resulting Q values are shown in Table 1.” BRC should present the results from their calculations.
Response:  Referenced values will be presented in the text of the revised technical memorandum as requested.
11.
 Table 1 and other tables report a relatively wide range of max/min values (often 2 to 4 orders-of-magnitude), due to the wide range of hydraulic conductivity (K) values.  For consideration, a kriged map of K may be useful to generate a “best estimate” K for each boundary segment, versus the average values used in Table 4.  Otherwise, the use of geometric mean Ks may produce substantially different results.
Response:  A wide range of K values varying over orders of magnitude is expected and reflective of the hydrogeologic conditions at the Site.  The data density is not sufficient, nor is the distribution of data appropriate, to develop a reliable kriged map of K values.  For example, kriging will not adequately account for changes in K expected to occur in conjunction with changes in geology (e.g., paleochannel versus inter-channel regions).  Geometric means were calculated for the range of K values; however, the total values for the sources and sinks did not balance as well as the averaged values used in the water balance (larger adjustments were needed to achieve a balance).  As a result, the original averaged values were considered more applicable and are retained in the tables.  
12.
 Section 2.1.2, page 3, 1st and 2nd paragraph. BRC states “The resultant seepage values are presented in Table 2…For reference, Westphal and Nork (1972) estimated ditch and pond seepage at 1 cubic foot per second (cfs) at the Site.” Comment the same as above; without providing results here, the reference to Westphal and Nork has little meaning.
Response:  The referenced values will be presented in the text of the revised technical memorandum.  
13.
 Section 2.1.2, page 3.  It is noted that total ditch seepage exceeds lateral inward flow by an order of magnitude, and exceeds pond seepage by a factor of two.  Please explain if this is this the expected result, with regards to the CSM.  Tighter qualification and control for this parameter may provide the most benefit for the model.

Response:  See response to comment 14.  Kv values and widths have been re-examined for the ditches and drainage swale.  The resulting comparison of total ditch seepage, lateral inward flow, and pond seepage is now more realistic.  Recent groundwater monitoring data have demonstrated significant monitoring well water level sensitivity to RIB use.  In other words, when the RIBs are filled and in use, the well water levels rise.  It is presumed that the same correlation would have historically applied to the unlined effluent ponds.  Further, the revised seepage values now correlate better with the respective feature acreage.  
14.
 Section 2.1.3, page 4, last paragraph of the section. BRC states “For the 48-acre upper ponds area, the infiltration rate that will be used was calculated by Westphal and Nork (1972) at 11.20 cfs (Table 2).” The NDEP recalls that BRC earlier developed an analytical model that indicated that this was not possible in that heads required to inject this volume of water would have been above ground surface. Please explain if something has changed that makes this more feasible now.

Response: BRC appreciates this comment, and NDEP is correct.  We believe that when the model is constructed and calibrated, it will be necessary to use upper pond seepage rates significantly lower than those provided in Westphal and Nork (1972).  However, Westphal and Nork (1972) is one of the few detailed historical references, so information from the report has been considered in the technical memorandum, with adjustments to follow if and as required.  For example, certain conditions can be incorporated into the numerical model that could not be simulated in the analytical model, so it is possible, or even likely, that the ultimate rates of simulated infiltration will be different (and possibly greater) than those determined in the analytical modeling.
15.
 Section 2.1.4, page 4. Has BRC investigated the invert elevation of the swale and compared this to the mounding estimated? Is it possible that the swale acted as a drain due to its depth and close proximity to the Upper Ponds?  Special attention should be paid to initial model heads in that vicinity with respect to the bottom of the swale, which is greater than 25 feet below grade in some locations.
Response:  In addition to consideration of the drainage swale as a periodic seepage source, BRC proposes to treat the swale as a drain boundary in the model, so that groundwater can exit the top layer of the model to the swale if simulated water levels are greater than the base elevation of the swale.   
16.
 Section 2.1.5, page 4. Unless there are hydraulic heads in Qal monitoring wells measured below the stage of the Wash, seepage to the alluvium (as a source) is not a viable term.  Also, this calculation assumed a unit vertical gradient (essentially purely vertical flow), which is highly unlikely between the wash and Qal groundwater.  The Las Vegas Wash is considered the hydraulic low for the model domain, and is correctly represented as a sink in Section 2.2.1.  If Qal/gravels of the LV Wash (i.e., below the active channels) are included within the model domain, then the Wash as a source should be calculated as lateral inflow along the axis of the Wash only.  Please consider if this area is addressed adequately in Section 2.1.1.
Response:  Upon detailed consideration of this and other comments (e.g. Comments 17, 25 and 33), BRC proposes to adjust the northern boundary of the groundwater flow model to occur at the approximate location of the contact between the Qal and the Las Vegas Wash alluvium/gravel.  At this location, a third-type boundary condition (e.g. MODFLOW GHB package) would be used to simulate groundwater outflow from the model domain into the wash gravel, which essentially acts as a drain for the aquifer system to the south that lies beneath BRC.  The boundary head applied will be the approximate average water level within the wash (current and predictive scenarios) or the estimated historical water level within the wash gravel/alluvium if there is no surface water (historical scenario).  The conductance term will be estimated based on the thickness of the wash gravel/alluvium and its estimated hydraulic conductivity.  The technical memorandum has been updated to provide an estimate of this boundary outflow term.  This approach avoids many of the potential complexities associated with extending the model domain to the center of the wash as reflected in NDEP’s comments, and is consistent with BRC’s stated approach that the groundwater flow model is not intended to provide a detailed simulation framework of groundwater flow or solute transport within the Las Vegas Wash.
17.
 Section 2.1.5, page 5. BRC states “…wash seepage could be calculated using head differential between the wash surface water and groundwater…”.  Depending on the MODFLOW package used to simulate this boundary, and the wash stage values used, this boundary could be simulated as alternating source and sink along its length.  When inputting these head results to drive a transport model, care must be taken to insure that the code correctly conserves mass (i.e., that mass leaving the model domain along a wash gaining reach is also simulated to re-enter the model domain along a downstream wash losing reach).
Response:  See response to Comment 16; by adjusting our simulation approach and boundary conceptualization for the northern portion of the model, this potential complexity is eliminated.
18.
 Section 2.1.6.  It is noted that precipitation represents about 1/10 of one percent of the total historical sources.  The values for this component of the hydrologic budget is low based on magnitude and quality (empirically derived).
Response:  Comment noted.  
19.
 Section 2.1.6, 3rd paragraph, page 5. BRC states “For reference only, pan evaporation rates for the Boulder City area (10 miles southeast of the Site) were measured at 116 inches per year between 1931 and 2004 (WRCDC, 2008).” Please explain this reference context.  Also, please explain why the Boulder City pan evaporation rate was chosen versus Las Vegas (which is significantly less).
Response:  The reference to pan evaporation rates was removed from this section in the revised technical memorandum.  Boulder City data (readily available during preparation of the draft technical memorandum) have been replaced with Las Vegas area data in Sections 2.2.4 and 2.2.5 regarding seeps.    
20.
 Section 2.1.7.  The treatment of leakage between the Qal and TMC does not appear to consider areas of zero flux, but is rather treated in all areas as either a source or sink.  Is this appropriate?  As presented, this source term is among the largest (along with ditch seepage); it is therefore among the most important to qualify and control.  Please explain if there is enough (current) data to krig and class the vertical gradient.  This type of approach may yield substantially different results.
Response:  There are currently nine shallow/deep well pairs at the site where vertical head data can be measured at the same location (Table 3).  These data show that heads are either up or down and appear representative of site conditions.  Currently no data indicate that areas of zero flux are present at the Site.  The existing data are not dense enough (or regularly aligned enough) for high-quality kriging.  The magnitude of upward vertical leakage from the TMC to the Qal appears appropriate based on currently available data.  
21.
 Section 2.2.1.  BRC states “A similar calculation will be prepared for lateral flow … within TMC..”.  Unless the TMC is being explicitly simulated (i.e., a separate model layer), then this is not a viable budget term.  Any contribution from the TMC will be handled as vertical leakage.
Response: The new Table 2 presents the lateral flow calculations for the upper portion of the TMCf.  Vertical leakage calculations were completed using deep zone TMCf wells (Table 4).  As originally stated in the Groundwater Modeling Work Plan, BRC does propose to simulate the upper portion of the TMCf (approximately the upper 20 to 30 feet) as a second model layer, in addition to the Qal.   
22.
 Section 2.2.3.  McGinley and Associates 2003 values represent remediation engineering-modified conditions (i.e., Athens Road and seep area pumping, RIB infiltration, etc.).  Please discuss if historical conditions would differ substantially.  If so, a different range of values for seep flow might be considered.
Response:  There are no available historical data to evaluate whether or not the historical conditions are different than those cited in McGinley and Associates (2003).  These parameters can be adjusted if data or credible estimates become available. 
23.
Section 2.2.4, 1st paragraph, page 8. BRC states “However, with an estimate of seep area, an evaporation rate calculation can be used to evaluate groundwater loss from the model domain due to evaporation at the seep areas.” This assumes that there was no overland flow from the seep area. This is okay if supported by aerial photograph examination.  Specific attention should be paid to model head calibration in this area.
Response:  Comment noted.  Aerial photographs were examined, and no evidence of overland flow out of the model domain appears to be present in the photos.  Head calibration will also be carefully completed for this seep area during the numerical modeling phase of the project.  
24.
 Section 2.2.4, please note that NDEP provided quantified data regarding seep flows at the Weston Hills property.  This should be incorporated into the revised document
Response:  Information from Converse (2006) regarding seep flow in an excavation near Weston Hills has been added to the revised technical memorandum Section 2.2.4 for reference.  
25.
 Section 2.2.5.  Please note that McGinley and Associates 2003 did not refer to any seeps in the eastern wash fault zone.
Response:   The draft technical memorandum presented an initial estimate of seep area based on the eastern wash area described in McGinley and Associates (2003).  Section 2.2.5 in the draft was referring to the following text in the McGinley and Associates document (Section 1.1, third paragraph):  “Groundwater flowing through the wash encounters a series of fault structures at the east end of the subject study area, daylights, and combines with surface water flow…”  The document also states (Section 2.2, page 4), “Primary groundwater outflow from the system is conceptualized as discharge to the Wash channel at the fault zone on the east side of the site.”  However, the characterization of wash flow in Section 1.1 is not referenced and does not appear to be supported by data presented in the document.  In addition, historical aerial photographs do not appear useful for seep flow estimates in the wash area (surface flow and seep flow is not readily discernible).  As a result, the value for historical seep flow in the wash, for the purposes of the water balance, will be set to zero unless historical seep data is available for use in the water balance.  In addition, wash seep areas are outside of the revised model domain (see response to Comment 16) and will not be included in the water balance.  
26.
 Section 2.2.6.  Please discuss how deep saltcedar roots typically extend.  Also, please discuss the areal coverage for saltcedar.  Please note that this ET coverage should not be applied to areas where groundwater is measured or simulated to be beyond the root zone.  Might this hydrologic component may be used better as a modifier for precipitation?
Response:  According to Baum (1978), salt cedar roots extend up to 30 meters below grade (98.4 feet).  This depth is greater than the historical depth to water data presented by Westphal and Nork (1972) (Appendix C).  Thus, groundwater did not limit salt cedar growth or areal coverage at the Site (discussed in Section 2.2.6 of the revised technical memorandum).  
27.
 Section 3.1.1, page 10. BRC states “The estimated value for lateral groundwater flow is presented in Table 1.” Please provide a summary number in the text and refer the reader to the Table for more detail.
Response:  The cited values will be presented in the text of the revised technical memorandum.
28.
 Section 3.1.3.  BRC states “Seepage from … ponds… is assumed to be negligible.”  Other negligible values are also presented herein.  NDEP recommends calculating and presenting some value here.
Response:  An estimated value for TIMET pond seepage is presented in the revised Section 3.1.3 and Table 5.   
29.
 Section 3.1.4, page 11. Please obtain the information from Tronox.
Response:  The Tronox on-site infiltration trenches (and on-site groundwater extraction system) are not included in the model domain, so this feature has been removed from the water balance.  The Tronox groundwater extraction systems at Athens Road and at the Tronox Seep area are within the model domain and remain in the water balance.  The technical memorandum has been revised to clarify these features. 
30.
 Section 3.1.4, please note that the injection trenches are at the Tronox Plant Site not at Athens Road.
Response:  Comment noted; the technical memorandum has been revised to clarify this feature.  See also response to Comment 29.  
31.
 Section 3.1.8, 2nd paragraph, page 12. BRC states “Cheong (1991) estimated that unaccounted for water (exfiltration) accounts for approximately 20 to 30% of supplied volume.” This issue was previously discussed and NDEP provided a reference that was perhaps a bit closer geographically if not climatically. Based on the Report of Referee (SWRB, 1962) the Upper Los Angeles River Area (ULARA) Watermaster assumes that 20% of the delivered water in Burbank, Glendale, and San Fernando is returned to the groundwater system. Also, BRC developed an analysis of potential leakage from municipal water supply and waste water infrastructure; please discuss how this number compares.

Response:  The ULARA reference is cited in the revised technical memorandum with information from the BRC leakage analysis completed in 2003.  
32.
 Section 3.2.6, 1st paragraph, page 15. BRC states “Only limited information is currently available concerning this parameter. The current understanding of the drains is that they remove groundwater from under Tuscany and redistribute the water to another location within the model domain…Operational information from Tuscany, if available, will be requested for review and use to characterize the drains. For example, Tuscany may periodically discharge to the nearby C-1 channel.” This section appears a bit confusing, is the water discharged to surface water, if so, then the water would be discharged from the model.  Also, this information should be readily available from the NDEP’s Bureau of Water Pollution Control.
Response:  The operation of the Tuscany drains and infiltration gallery has been clarified with information from NDEP, and this information has been added to the revised technical memorandum.  
33.
 Section 4.1, 1st bullet, page 16. BRC states “Las Vegas Wash Seepage to Alluvium. This parameter may change as heads in the Qal and in the wash change.” What about the planned changes in discharge to Las Vegas Wash by the various municipalities. Over time the total surface water flow in the wash will be significantly less than it is at this time.
Response:  Comment acknowledged.  The Las Vegas Wash is outside of the revised model domain and will not be included in the water balance (see response to Comment 16).
34.
 Section 4.1.1, please note that all of the City of Henderson RIBs are going out of service in the near future (except the Birding Preserve).  This information and the pertinent flow rates can be obtained from the City.
Response:  The text has been revised to clarify that the RIBs will not be used in the future and the estimated value applies only to the birding preserve lagoons.  For reference, a flow rate into the lagoons (9.5 mgd) was obtained from an NDEP fact sheet discussing the preserve and this information has been added to the revised technical memorandum.  
35.
 Section 4.1.2, 1st paragraph, page 17. BRC states “These areas will be estimated and delineated during numerical model domain construction.” There are two issues in regards to this statement: 1) the NDEP understood that the model domain was previously established, and 2) the model domain previously mapped needs to be evaluated. Perhaps the latter is what is/was intended herein.
Response:  The referenced statement does not refer to changes in the proposed modeling domain; it refers only to the process of determining various areas associated with certain land use or cover type in the future and to the incorporation of the anticipated changes into appropriate model inputs such as recharge.  The word “domain” has been deleted from the technical memorandum avoid confusion caused by this statement.
36.
 Tables 1 through 4 were reviewed and are attached for information purposes. Based on the NDEP’s understanding of the hydrogeologic setting, adjustments were made to Table 4, e.g., discharge from Las Vegas Wash to groundwater was removed from the water balance. These adjustments are not intended to be an NDEP recommended water budget. Rather, the NDEP recommends that BRC further evaluates the water budget and obtains information from the City of Henderson, Tronox, etc. and refine the analysis.
Response:  Comment noted - a refined analysis is included in the revised technical memorandum.  
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