Response to questions for project ID 25055, “Echo Meadows Artificial Recharge Extended Groundwater and Surface Water Modeling”

The following is the response of the principal investigator to the questions posed by the ISRP panel as stated in the preliminary review.  Each question will be printed in quotes, followed by the response.  The review for this project is found on page 54 of the ISRP preliminary review of the Columbia plateau.

“The claim is made in the proposal that the model is widely used and just needs to be calibrated”

Note that the broad application of a model by modelers and calibration are two separate issues.  The fact that the model is widely used simply means that the model is accepted by modeling experts as adequately solving flow and transport problems for which it was written.  Calibration is the means by which properties measured at the wells/control points (i.e., water level. temperature, chemical concentration) are matched by the model by adjusting parameters in the model.  Calibration is the final step in the modeling process.  Before calibration can occur a conceptual model of the subsurface must be developed that includes material types and distribution, assignment of hydraulic and chemical properties, assignment of boundary and initial conditions, and application of water and contaminant sources.  This whole process (design and calibration) can be very labor intensive and result in revision of the original conceptual model.  Also note that although the numerical code exists, the creation of the model for the Echo Meadows site is yet to be done.

“However, it should be required that they have an independent set of data collected, withheld from the calibration effort, and used to test the models after the models have been calibrated with the rest of the data.”

Basically, we are intending to develop the model and calibrate using the data that has been collected at Echo Meadows by our team partner (IRZ) over that past few years.  After we have the initial model calibrated the model performance during the pulse injection during the winter 2001 will be compared with the model results.  Therefore, the pre-recharge data could be considered as one data set and the recharge pulse data as a second data set.

“Another possibility is that the data could be split and two scientists independently calibrate the model and predict the other half of the data.”

At this point we are trying to develop this technique for use at Echo Meadows and establish design protocols that we can port to other sites.  Having two scientists doing the same model exceeds the scope of what we are trying to achieve.  Also, having two scientists model the site will double the groundwater modeling costs.  This could be added as an additional task for a subsequent year.  The second scientist could use the pre-recharge and first recharge as design criteria and use a second recharge year to calibrate against.

An argument against splitting the available data is that the data we have for the site is rather sparse as is.  Splitting the available data would simply add uncertainty to the model and make calibration harder.

“If this is such a straight forward process, why did they find it necessary to propose three additional wells “due to extreme spatial geologic variability of the sediments at this site…”.”

The request of three additional wells has two reasons.  (1) Since the initial proposal by IRZ last year the scope has changed with this proposal.  We are expanding the area of observation and now using the data to support the modeling effort.  To collect adequate data in support of this task, IRZ felt that it is necessary to place three more wells.  (2) As with most field studies, as the available data is analyzed areas that pose data gaps are found.  The wells are intended to close a few of these gaps.

“This work would follow much of the Echo Meadows testing, but needs to be in this 3-year proposal cycle if it is to be done with, or soon after, the field test.”  

Modeling is proposed to start October 1,2001.  Recharge will begin about November and last until about March.  First arrival of the pulse at the river is expected at about April or May.  Therefore, model design, calibration, and prediction of the pulse can occur from October through May.  We can then start to revise the model based on actual versus modeled values of recharge from June through the end of September, 2001.

“Can this work be conducted as part of the Echo Meadows testing project previously reviewed?”  

This project was written as a collaboration with the current investigators of the Echo Meadows project and fully intends to use the data collected at the Echo Meadows site from past, present and future activities.

“The funding for this project may be boosted to keep all of the Echo Meadows work together.”  

This is definitely an option if there is money available from the previous years funding cycle. 

“Is proposing a separate project an indication that the people don’t work well together?”

Actually, this proposal is separate because the principle investigator was not familiar with the proposal regiment required by BPA/CBFWA/NWPPC until this year.  Using artificial recharge as a means to enhance base flow and reduce temperature to a tributary stream had been considered by the principle investigator, who upon review of proposals from FY2000 discovered that IRZ had already proposed this technique.   Upon reading the proposal by IRZ Consulting I thought it would be useful to add a modeling component to look at temperature gradients and potential chemical releases to groundwater and model the surface water channel.  After discussing the matter with the IRZ project leader, we concluded that pursuing a modeling effort would be useful.  The field data collection role will be fulfilled by IRZ, which is eminently qualified for this task and the modeling will be performed by PNNL, which has a strong groundwater and surface water modeling capability.

