I offer the following questions to consider of the model and at least a few points to consider regarding their responses to my comments (as they summarized them into nine sections).
 
Regarding the model, I’d like to see their responses to the following questions:
 
1. What area defines the model domain?
2. What is the model resolution (# of cells and layers)?
3. How is vertical communication between the Wilson Grove and Tolay Volcanics formations accounted for by the model?  How much groundwater flows from the Wilson Grove formation into the Tolay Volcanics?  To what data is the model calibration against with respect to this flow field?
4. What observed site-specific groundwater elevation data from the Wilson Grove, Tolay Volcanics, and Franciscan formations were used to calibrate the model?
5. Was the model calibrated to multiple groundwater elevations (transient) or only one data set (static)?
6. What is the error distribution (spatially and temporally) between simulated groundwater elevations and observed groundwater elevations in the Wilson Grove, Tolay Volcanics, and Franciscan formations?
7. What hydraulic parameters were 
8. How does the model account for the “ancient stream channel” in the Wilson Grove formation?
9. How does the model account for the presumed fracture flow within the Tolay Volcanics formation?
10. Was the model calibrated to aquifer pumping test observations?  If so, how was discharge proportioned between the Wilson Grove and Tolay Volcanics in pumping well DW-2 (which penetrates both formations)?  On what data is the flow proportion based upon?
11. What boundary conditions were assumed to create the model in the Wilson Grove, Tolay Volcanics, and Franciscan formations?
12. What hydraulic parameter data were assumed for the Wilson Grove, Tolay Volcanics, and Franciscan formations?
13. What was the distribution of hydraulic parameter data (e.g., hydraulic conductivity, transmissivity, storage, conductance, porosity) for the Wilson Grove, Tolay Volcanics, and Franciscan formations?
14. Did the model account for transient conditions that will occur as the quarry is excavated and the WMP operated?
15. Does the model account for transient precipitation, including 100-year storm events?
16. What is the amount of recharge beneath the sediment control basins, infiltration trench system, and irrigation fields per the model?
17. How does the model account the amount of baseflow in the Ranch Tributary and Americano Creek?
18. Over what timeframe does the predictive model include?
19. How were “certain hydraulic parameters” refined to develop the model, as indicated in response #2?  On what basis were the refinements made?
 
I’m particularly struck by the line on page 2 that includes: “…groundwater modeling work supports many of the underlying assumptions regarding groundwater occurrence and flow used in the EIR…”.  The idea that a model, any of which are built upon assumptions even when copious data exist, somehow supports the assumptions that exist in lieu of copious data demonstrates circular reasoning that undermines much of the point they’re trying to demonstrate.  BTW - what does ‘evidentiary support’ in the context they use?  Model results are not ‘evidentiary’ – they should be considered one non-unique representation of observed data, nothing more.
 
 
Regarding their responses to my comments, I offer the following rebuttals or counter questions:
 
General responses:
a. No additional data have been provided and their claim that existing groundwater flow patterns and quality have been adequately characterized is not supported.  In fact, no such data exist from the Tolay Volcanics formation beneath the landfill, between the landfill and the proposed quarry, or beneath the proposed quarry location.
b. Absolute confidence cannot be summarily dismissed in favor of settling for insufficient (or no) data.  A well-considered hydrogeologic investigation is a reasonable expectation and are often performed specifically to evaluate risk prior to performing intrusive activities.  The dismissal of performing such an investigation in this case amounts to proceeding with blind ambition and is irresponsible.
c. How was it determined that the proposed mitigation measures will “ensure any potentially significant impacts to groundwater flow and groundwater quality would be mitigated to a less than significant level”?
d. Insufficient data exist to understand the potential environmental impacts associated with significantly changing the topography and groundwater flow conditions immediately adjacent to a landfill, that has itself been minimally evaluated with respect to groundwater quality or potential groundwater quality impacts.
 
Specific responses:
1. The statement that that the absence of aquifer-specific data is satisfactory for the purposes of an EIR and that the groundwater system is sufficiently understood is contradictory.  Reasonable steps can be taken to provide groundwater elevation and quality data specific to the Tolay Volcanics formation.  Data from depth-discrete monitoring wells can be used to assess the degree of groundwater flow from the overlying Wilson Grove formation into the Tolay Volcanics formation to make informed decisions and design appropriate mitigation measures.  The new model cannot verify the groundwater flow into the proposed quarry because there remains no means to observe existing, let alone future, groundwater flow through the Tolay Volcanics formation.  A thorough and critical review of the groundwater flow model, the assumptions used during its development, and the calibration process and results should be performed by a qualified and unbiased individual or entity.
2. The statement that “groundwater gradients…in the Draft EIR agree with the contours Geomega developed independently for the groundwater elevation and groundwater model calibration” demonstrates circular reasoning.  Any model should be calibrated to observed data, not visa versa.  That the model appears to be relied upon to confirm observed data suggests that confidence in the observed data is lacking.  Regarding the presumed topographically-controlled groundwater divide, the proposed quarry will reshape the existing topography such that the quarry bottom will be deeper than the existing topographic grade beneath much (if not all) of the landfill.  A groundwater divide that may exist south of the landfill due to the existing topography will shift northward as the quarry is excavated.  Given the close proximity to the landfill, it is reasonable to expect that Wilson Grove formation groundwater will eventually migrate from beneath the landfill into the quarry.  Insufficient data exist to determine how much groundwater from the Tolay Volcanics formation will also migration into the quarry or what the quality of that groundwater will be.  Regarding DEIR Table 4 (Appendix C), the calculated 39 gpm only accounts for groundwater flow from the Wilson Grove formation and additional flow from the Tolay Volcanics (which was not calculated) will also occur.  It should be stated how the model “refined” the values in this table or why any refinement was considered necessary.
3. If not the landfill, what is the source of VOCs detected in the wells on the proposed quarry site?  On what basis is the expected distance for landfill gas migration determined?  Insufficient data exist to predict groundwater flow patterns in the Wilson Grove or Tolay Volcanics formation following excavation of the proposed quarry.
4. Results from a numerical model, particularly one based on insufficient data, cannot be used as evidence that a response to a particular action will or will not occur.  The statement that “vertical migration of contaminant from the landfill to the Tolay Volcanics…is an existing condition that would occur whether or not the proposed quarry is constructed and would not be affected by quarry operations” is entirely speculative and baseless due to the absence of groundwater elevation data from the Tolay Volcanics or an understanding of vertical flow beneath the area.  No information is provided to support the statement that the quarry excavation or subsequent operations would not affect vertical flow conditions.
5. No data has been provided to describe or characterize existing, let alone potential, groundwater flow through the Tolay Volcanics, whether through fractures or the primary medium.
6. The comment does not imply that high levels of contamination exist.  No additional data has been provided to indicate the degree of lateral or vertical migration that may occur if the proposed quarry is excavated.  “High levels” is an arbitrary term; contaminant concentrations need to be compared with those stipulated as acceptable by the State of California, such as in Code of Regulations, Title 22 (drinking water standards).  Other criteria likely apply regarding protection of aquatic biota.
7. No additional data is provided to support the development of the groundwater flow model to illustrate groundwater flow through the Wilson Grove, Tolay Volcanics, and Franciscan formations.  Data from the DW-2 pump test is not sufficient for this purpose as it does not account for aquifer-specific hydraulic properties.
8. No hydraulic parameter data is provided for the Tolay Volcanics formation; it remains unclear what parameters were used in the groundwater flow model, assuming the model domain includes this aquifer.  The Draft EIR predicts 12 gpm from the Franciscan formation and 39 gpm from the Wilson Grove formation; no prediction was made of the Tolay Volcanics.  No additional data is provided to account for flow from the Tolay Volcanics formation that will likely increase the flow rate into the proposed quarry once excavated.  Again, results from the groundwater flow model cannot be used to imply (as if independently) that additional data are not necessary, since the model is entirely dependent upon whatever data already exist (regardless of its sufficiency).
9. No information is provided as to how recharge from the onsite sediment basins or irrigation fields may affect groundwater flow beneath or near the landfill or what (if any) groundwater elevation or quality monitoring would occur downgradient of these proposed recharge areas.
 
I hope these help – I won’t have much more time to work this week, but please let me know how the meeting goes.  Call me beforehand if you’d like to chat again – hopefully I’ll be able to help further.
 
Depending on how the meeting goes or what comes of it, we can discuss extending our original contract or drafting a change order.
 
Thanks much -
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