Final

ESHMC Meeting Notes January 13th & 14th, 2009
Note – Chuck Brockway underwent bypass surgery just prior to the meeting.  The committee expressed concern for Chuck’s health, and wished him the best and for a speedy and complete recovery.
Item 1 - Introductions were made, and an attendance list was circulated.  The following were present at the meeting:






-David Blew

-Bryce Contor
-Gary Johnson

-Willem Schreuder

-Rick Raymondi

-John Lindgren

-Allan Wylie

-Jennifer Johnson

-Hal Anderson

-Chuck Brendecke

-Sean Vincent

-Stacey Taylor
-John Boling

-Jennifer Cuhaciyan

-John Koreny

-Jeff Sondrup

-Rick Allen

-Sharon Parkinson

-Greg Sullivan

-Steve Burrell

-Bill Quinn

Item 2 –  Hal Anderson began the meeting with a discussion of the recommendations developed by the ESPA CAMP Advisory Committee.  The goals include targets of a 200,000 AF/yr Phase I adjustment and a long-term average annual water budget adjustment goal of 600,000 AF/yr.  Rick Allen asked what is the basis for the 600,000 AF adjustment, and Hal responded that it is not necessarily what the aquifer needs but a negotiated number that the majority of the Advisory Committee felt would provide aquifer recovery including water levels above the current level, and the adjusted supply would satisfy the majority of water users.  Hal indicated that the components of the recommendations include conversions, recharge, demand reduction and conservation, weather modification, and minimization of incidental recharge.


Hal provided details of the weather modification program which is being lead and supported by Idaho Power.  Hal said that the Idaho cloud seeding program also has the interest and support of Wyoming water users.  

Next Hal discussed the program funding.  Phase I will cost $70 – $100 million over the next 10 years.  The proposed funding shows approximately $3M/yr will come from Irrigated agriculture, $1 - $1.5M/yr from Idaho Power, $700K/yr from municipalities, $200K/yr from spring users, $150K/yr from industrial self-supplied, $3M from the State of Idaho, and the remainder potentially from Federal grants and recreational/environmental funds or projects.  In response to an inquiry regarding whether domestic wells will be exempt, Hal said yes because of the public concern regarding a new “tax” and the difficulties associated with fee collection.  Hal also said that dairies fall under the industrial self-supplied category.

Hal then gave an overview of the schedule.  The draft was reviewed by the Idaho Water Resource Board, and comments were to be sent back to the ESPA CAMP Advisory Committee.  The Board adopted the draft plan on November 6, 2008 without many changes.  Public meetings were held to obtain written and verbal comments.  Department staff were preparing the Final Draft for the Board while funding legislation was being drafted.  The Final Draft was to be submitted to the Idaho legislature by February 1, 2009.

Chuck Brendecke asked Hal about the prospect that the legislature would adopt the plan and the nature of the comments received.  Hal said there was lots of momentum in favor of the plan.  He also said that the plan received many positive comments; some comments indicated that this is the State’s problem not the ESPA users; and some respondents that had an issue with the plan also had an individual water right issue with the State.
Item 3 – Bryce Contor provided the committee a progress report and discussed priorities for the development of ESPAM Version 2.0.  Bryce indicated that new tasks were added since the signing of IWRRI contract with IDWR for the development of the new model version.  These add-ons include the monthly time step, the extended data set, upgrading the recharge tool, incorporating irrigated/non-irrigated lands, revisions to canal seepage, and ET-adjustment factors.  Bryce then reviewed the ranking of importance of items to be addressed in the new version of the model.  He indicated that most items determined by the committee to be important have been addressed.  Willem asked whether the conversion to the monthly time step has been completed.  Bryce said that the conceptual work is done, but added that not all data have been collected or are in the proper format.  Rick Allen asked Bryce to refresh the committee regarding what will be done for the ET adjustment.  Bryce responded that traditional ET obtained from Agrimet stations will be used with crop coefficients along with the METRIC data where available.  Rick Allen announced that the METRIC processing for 2006 has been completed.

Chuck Brendecke commented that lots of time and effort have been placed on discussing low priority items and suggested that it is time to be putting the model together.  A general discussion was held regarding the level and nature of changes that have been proposed.  Some felt that it is beneficial to know if conceptual changes being considered will result in meaningful change.  Willem cautioned that the process needed to retain the flexibility to consider a variety of changes.  Chuck Brendecke said that some changes can be delayed until version 3.0 of the model.  Greg Sullivan felt that the monthly calibration will eliminate many problems.  Willem asked what was the biggest obstacle to completion, and Bryce responded that the need to know, review, and discuss all algorithms has been time consuming, and it is time to move forward.
Item 4 - 
Bryce discussed the on-farm water budget and the importance of avoiding the underestimation of on-farm percolation, over-estimating ground water pumpage, and getting the ET adjustment factors correct.  Bryce offered that county-by-county spatial averages of ET are likely correct but not farm-by-farm estimates.  He also stated that the maps of consumptive use developed using METRIC should be correct.  
The committee generally agreed that it would be useful to explicitly report surface-water irrigation efficiency in the new summary tool and to consider and report on possible ways to treat the effects of deficit irrigation from surface water (increase in irrigation efficiency, decline in ET, and impact on in-field percolation) that was performed in ESPAM1.1.  Based on discussion at the meeting, IWRRI plans to complete a water budget input data set using the existing algorithms & Recharge Tool capabilities, with the balanced consideration of all on-farm water budget components outlined in the manual adjustment procedure proposed in the slide presentation.

 

Alternate viewpoints presented at the meeting include a proposal to start at the field level and assume irrigation efficiency.  From this, a field head gate delivery and percolation depth would be calculated.  From the field head gate delivery and diversions, canal leakage and return flows could be back calculated as residuals.  Willem has written software that implements a version of this paradigm.  Willem volunteered to modify the software that he had written to reflect some conceptual changes.

Some members of the ESHMC supported the idea of preparing two versions of the net impact of irrigation and presenting both for calibration experimentation.  One would be prepared using the ESPAM1.1 algorithm, the recharge tool, and manual adjustment considering all components of the on-farm water budget.  The other would be prepared by Willem using his modified algorithm.
 

The committee very briefly discussed the idea that the only reason to consider diversions and returns is to calculate field head gate delivery, and the only reason to obtain field head gate delivery is to calculate percolation.  Since the proposed approach starts with assumptions of delivery and percolation, it could be streamlined by simply applying the assumed percolation as recharge, and making a similar assumption for canal leakage.

Item 5 – Rick Allen discussed the potential for using scintillometry to measure ET from open basalt areas on the ESPA.  This information could then be used to estimate aquifer recharge in the same areas.  Approximately 10% to 15% of the surface area of the ESPA is covered by open basalt, and currently, a high recharge coefficient is applied to the precipitation.  However, Rick indicated that much of the light intensity precipitation, as well as precipitation that is not able to penetrate basalt flows, could be evaporating.  He concluded that much is not known about ET in these areas.

Rick has received a grant from the EPSCOR programs for the research on this subject, in other areas of the state (not open basalt areas).  A scintillometer estimates sensible heat flux, which is a variable in the equation to estimate ET.  The measurements are done in a transect measuring the change in heat flux with time.  Rick has obtained 3 scintillometers for the study, and is interested in obtaining a fourth instrument which could be employed in open basalt areas.
Item 6 - 
Bryce and Willem made presentations on the subject of recharge on non-irrigated lands.  The recharge is a function of the variability and heterogeneity in precipitation across the ESPA, and the runoff is often concentrated in local areas based on topography.  Recharge is also affected by the 3 general soil types that are assumed throughout the ESPA (thick soils, thin soils, and open basalts).

Bryce presented a statistical solution to computing recharge considering precipitation using Theissen polygons to develop the distribution.  The solution is referred to as nearest neighbor approach.  Willem presented an approach based on Kreiging.  
The general consensus seemed to be to retain the decision to use (P - Prz) from the Allen-Robinson ET Idaho tables as a proxy for non-irrigated recharge.  Allen & Robinson will add the Craters of the Moon weather station to improve spatial density of data points.  The ESHMC generally preferred a log or semi-log Kreiging interpolation.  IDWR will consider the appropriate approach to perform this.  One option is to use the Kreiged surfaces that Willem volunteered to prepare once the ET Idaho data are available.  Another option is for IDWR to apply the software that Willem wrote.   IDWR will explore additional options.

 

In any case, the data will need to be applied to the spatial mask of generalized soil types and configured to a data-table format suitable for the Recharge Tool.  IWRRI agreed to perform this work, once Allen and Robinson have completed the ET Idaho data set and the interpolation has been performed.

Item 7 – Rick Raymondi presented an update on the ESPA monitoring program. It was    reported that a ground water mass measurement had been completed in the fall of 2008; return flow data have been posted on the ESHMC web page for the 2007 irrigation season; METRIC processing has been completed for 2006 and is underway for 2002; IDWR is working on establishing sentinel wells for monthly measurements on the Fort Hall Reservation; and the new sites where continuous spring flows are being measured was shown.  
IDWR recommended that the additional stream flow measurements that were taken last summer (every two weeks instead of every six weeks) by the USGS on the Snake River at Idaho Falls, at Blackfoot, Neeley, and Minidoka should be discontinued because no significant shift occurred during the summer at these gages.  IDWR recommended that additional measurements be continued on Spring Creek.  For Spring Creek, Steve Burrell presented a graph showing the shift over the summer with and without the additional measurements, a graph showing a comparison of the computed flow with and without the additional measurements, a graph comparing reach gains at Neeley with and without the additional measurements, and a graph showing the differences and accumulated differences in reach gains with and without the additional measurements between Near Blackfoot and Neeley.
Item 8 – Stacey Taylor presented information on return flows.  A graduate student mentored by Gary Johnson, Kraig Grubaugh, performed work on the Richfield Canal (entity IESW054).   Using the inflows and outflows of this canal, Grubaugh compared diversions and returns of the Richfield Canal to a drought index (PDSI).  The inflows included the (1) Marley Slough (or Cottonwood Slough), (2) Jim Burn Slough (East and West Main), and (3) Wasteways A to E.  The outflows were from the Richfield Canal #4.  Through a series of comparison plots of returns versus diversions, the results showed that dry years (PDSI<0) typically yield linear features where y = mx + 0, where m is some slope and the intercept is through the origin (0,0).  During wet years where PDSI>0, linear features are more difficult to distinguish.  Given these results for one canal, the goal for ESPAM 2 will be to continue using Dick Lutz’s method of calculating lag factors to estimate returns and diversions when values are unknown.
Item 9 -  Allan Wylie presented ESPAM Version 1.1 calibration runs using PEST with proposed modifications to the model boundary, runs incorporating new targets (unfiltered gains to the river reaches, and gains to gaged river reaches below Milner).  For the boundary adjustment, Allan removed cells below the rim in the Hagerman Valley and he added cells in the Portneuf Valley near the “gap”.  With the new runs, Allan showed the impact on the distribution of physical properties (e.g., transmissivity, storage, river bed and drain conductance) and matches for steady state and transient data sets.  Overall, the data set matches showed that there was not much different in the distributions before and after the boundary adjustments.

Allan also showed the impact of the new targets (unfiltered gains to the river reaches, and gains to gaged river reaches below Milner) on physical properties and matches for steady state and transient data sets.  The new targets on the Snake River included Kimberly, Buhl, Lower Salmon Falls, and King Hill.  Allan showed a photo demonstrating evidence of the discharge of ground water underflow to the river from the west and north side.  The underflow is not evident or easily seen from the south side.  The model results showed peaks in flow at the gages during the fall.  A discussion followed regarding deep percolation and surface returns on the south side.  Chuck Brendecke questioned whether it is plausible that the difference in flow could be attributed to deep underflow.  Rick Allen stated that he believed there was evidence of deep percolation in the Salmon Falls tract.
Item 10 -Director Tuthill led a discussion on ESPAM use and capabilities and technical vs. policy issues.  He began by saying that he was interested in input from the ESHMC and that it was unfortunate that Chuck Brockway was not present.  He also said that rebuilding the model was a complex endeavor.  Dave then said it was important to revise the model with the goal of making it accurate for what it has to do.  He mentioned that it is perhaps most difficult to use the model to simulate conditions in the Thousand Springs area, and that the model uncertainty is a factor that needs to be reviewed.  He asked the committee if we should wait for Chuck Brockway to have this discussion.  John Koreny said that Chuck would not want us to wait, and Dave said then we should go forward.

Greg Sullivan first stated that that it was his perspective that there has been limited use of the model for water rights administration, and most of the use has been for technical analysis.  John Koreny said that it was important for the committee to know how the model will be used.

Allan Wylie reminded the committee that Bob Sutter said back in 2002 that the primary purpose of the model would be to calculate the impact of junior pumping on gains to various spring and river reaches and that the data were not available to predict the impact to individual springs.  Greg Sullivan added that the ESHMC said that the committee would not use the model to predict flow to individual springs.  

The Director said that the model is used to determine the impact of junior pumpers on a calling entity.  He added that for spring cases, the computation of the impact of junior pumpers on an individual spring would be ideal, but the uncertainty is great, it is dangerous to use the model for such a precise number, and that type of quantification is beyond the capability of the model.  Dave then said that the goal is to improve the model to reduce uncertainty and enhance the accuracy.  He mentioned that the Department will continue to use computations that have been endorsed by the Hearing Officer.


Greg Sullivan then asked Dave how he will use an uncertainty analysis.  Dave said this is a difficult issue.  He said that for the Snake River Farms call, he has no choice but to use the law to regulate junior pumpers.  He then said that he is weary of additional model discretization and smaller reaches, and with the reduced time period, there are greater data demands.


Allan Wylie suggested that for the subject of uncertainty, the ESHMC should develop a white paper that will contain the different opinions of the members.  The contributions may also contain suggestions regarding how the uncertainty analysis should be used.


The Director then said that the uncertainty provides a range for decision making.  For instance, is the mitigation offered by a party reasonable?  Greg Sullivan then asked if Dave will use a trim line.  Dave said yes, and the 10% makes sense.  He then said he is interested in ESHMC recommendations, and that the Hearing Officer said we should review this subject.  

Willem said that he thought that it is not appropriate to tie uncertainty to the use of a trim line, and that the trim line should be tied to a de minimus value not uncertainty.  Chuck Brendecke said that use of the trim line falls somewhere between having a technical/scientific basis and the policy of how the model should be used.  Chuck added that he is not comfortable making recommendations regarding policy, and that he would feel good with having clear statements where the boundary line is between technical and policy.  Dave responded that the ESHMC has a numerical role, but in the case of uncertainty, he wants the committee view.  Allan added that an analysis of uncertainty is within the committee’s realm, what to do about uncertainty is Dave’s task, and that it would help the committee if it were known how uncertainty would be used.

Willem asked the Director if he has a grand vision of what can be obtained by using the model.  Dave responded that he is excited about the CAMP process, and that he expects the plan to be accepted and successful.  For the CAMP process, the model was used to determine the impact from the changes or modifications to the water budget.  He added that the model is used to prevent calls and is a tool for aquifer management and oversight.


Willem stated that we don’t know the capabilities of ESPAM Version 2.0 yet.  He then asked the Director if he would want it to be able to determine impacts to individual springs.  Dave said yes ideally, but he does not want to go beyond the model capabilities.


Allan stated that the model computes gains to reaches, and a post model analysis is used to compute benefits or gains to individual springs.  He added that ideally we would have most, if not all springs gaged.  Willem asked Allan if the goal is to have the model predict at as small of a scale as possible.  Allan responded yes, as small as data can justify.  John Koreny recommended that the ESHMC should put energy into how the model represents springs.  Chuck Brendecke said that the committee can have more examination of this subject.


Willem said that with a one-mile grid cell size, maybe the spring discharge can be predicted.  Dave Tuthill responded that we want realistic and achievable goals.  Rick Allen said we need to probe and investigate new ideas.  Chuck Brendecke asked it was the committee’s role to articulate the model limitations regarding where spring data are needed.  Rick Raymondi responded yes that IDWR will make an effort to monitor new springs in every reach.  This portion of the meeting ended with a general discussion of the limitations of the model with respect to spring locations and aquifer non-homogeneities and the danger of misjudging an individual spring response to a curtailment or mitigation effort.  
Item 11 – (Begin Day 2) Stacey Taylor led a discussion of perched river seepage.  The techniques used to calculate perched river seepage (bed loss) in ESPAM 1 were discussed where the data were not available.  These techniques revolved around regionalization in which flow records from a site with known values of discharge were transferred to an unknown site using a linear regression based on some physical characteristics (such as precipitation, diversions, etc.).  Several methods are available to calculate bed loss at ungaged sites, which were discussed at the meeting.  One of these methods involved use of the USGS StreamStats website for Idaho: 

(http://water.usgs.gov/osw/streamstats/idaho.html).  

Stacey reported that StreamStats could not be used to calculate individual monthly values of discharge for an ungaged site, since it only produces long-term statistics. However, the discussion included a report by Gary Johnson that in the SVRP model, StreamStats averages were scaled by a single gaged stream. StreamStats, with temporal variation from scaling by a local gaged with a full record, will be pursued as an alternative to the original linear regressions used to calculate perched river seepage at the necessary sites for the Snake Plain model (in the PowerPoint Presentation, the Horn method is preferred but this is not the method that will be immediately pursued).  If StreamStats does not work, another method will be pursued.

Item 12 –The discussion of model uncertainty was led by Chuck Brendecke and Allan Wylie.  A paper contributed by Chuck was first reviewed including four basic sources of model uncertainty:  conceptual uncertainty; parameter uncertainty; internal calibration uncertainty; and external calibration uncertainty.  Gary Johnson offered another source of uncertainty, “scenario uncertainty” or a predictive uncertainty for a scenario that is evaluated with the model.  . This fifth category of uncertainty is associated with defining and populating scenarios for model use. Chuck added that the committee picked the current model structure for a variety of reasons, but we can change our minds.  He recommended that the committee revisit some early decisions on model structure such as layering and confined vs. unconfined.  

Allan Wylie said that in order to test uncertainty (all 5 sources), we should let the model run numerous realizations (eg., 500) using a Monte Carlo simulation program.  This would be a rigorous shortcut and would stretch the model allowing a realization of all Monte Carlo perturbations.  Allan began listing components or terms of the water budget that have uncertainty and mentioned that the uncertainty analysis would be accomplished using PEST.  Chuck Brendecke asked how one knows that the model is still calibrated after running PEST.

Willem and Chuck Brendecke expressed a concern with the difficulty of exploring the uncertainty of calibration targets.  For example, there could be different calibrations with gage uncertainty that is less or greater than 10%.  Allan responded that PEST provides a sensitivity of all targets.  Jennifer Johnson said that a map could be produced from the various calibration runs that would show areas of uncertainty where one would not be sure whether pumping in that area would impact a call.  Chuck Brendecke recommended that the committee should document our findings so that the information could be used in a proper way.

Bryce said that errors are possible in location, timing, and quantity.  John Koreny added that there is uncertainty in steady state model results and that aquifer responses are spatial and temporal (where and when it happens).  Greg Sullivan and Chuck Brendecke said the committee should define what the uncertainty is and quantify it.  Sean Vincent said that everyone understands that the current treatment of uncertainty is not satisfactory.  Willem questioned whether uncertainty should be used to say whether someone gets a free ride (not subject to a call).

Jeff Sondrup said that the committee should define what will be done, make a list of options, prioritize, and address them one at a time.  Willem added that he is worried that uncertainty is greater than 10%.  Sean responded that we simply provide that information to the Director and not be concerned with the level of uncertainty.  

Chuck Brendecke reiterated that the predictive uncertainty should be provided to the Director and that the trim line is a separate issue. At this point the committee decided to obtain clarification from the Director regarding what is expected from an uncertainty analysis.  The committee agreed to submit the following question to the Director:  Should the committee address whether it is appropriate to draw a trim as a function of uncertainty?”  [Note – the question was revised via post meeting emails to:  “As part of the uncertainty analysis, should the ESHMC address the technical aspects (not policy issues) of a trim line as a function of uncertainty?”  This question was submitted by the committee to the Director on January 15th, 2009.]  Allan Wylie added that it was his opinion that the trim line would stay at 10% unless the court addressed this issue.
Gary Johnson asked the committee if it would be of benefit to use ESPAM Version 1.1 to add the extended data set which would cover the drought period and perform a model run (“plug and run”).  The committee unanimously agreed.

Bryce volunteered that he will review what was done on water budget parameters for the current version of the model and how this might fit into the process of uncertainty analysis.  At this point it stated that IDWR and IWRRI will advise the committee how to proceed in the analysis of uncertainty.
Item 13 – Bill Quinn, IDWR Managed Recharge Coordinator, presented a brief overview of managed recharge that was performed at Egin Lakes last fall.  The coordinated effort was undertaken with funding from the Idaho Water Resource Board and the Eastern Idaho Water Rights Coalition.  The technical effort was led by IWRRI with assistance from IDWR.  


Bryce Contor and Stacey Taylor then reported on the technical program including system layout, water level measurements and well hydrographs, gage readings and flow measurements, and pond storage measurements. In early October, the recharge project began in which water was allowed to discharge from the lower Egin Lake to the West Recharge Site.  Monitoring began after the recharge project was initiated in which several wells have been measured and 6 data loggers placed to monitor ground water levels.  Shoreline measurements have been collected at the lakes in the area.  Flow measurements were also collected to quantify the flows and the amount of water for recharge.  Currently no major analysis has taken place by IWRRI; however, the planned analysis and future needs of the project are outlined in the presentation.  It was estimated that there are 30 to 40 acres of lakes, and a total estimated amount of 4,200 AF was recharged.
DECISION POINT SUMMARY

The following was agreed upon:

1) The committee generally agreed that it would be useful to explicitly report surface-water irrigation efficiency in the new summary tool and to consider and report on possible ways to treat the effects of deficit irrigation from surface water.  IWRRI plans to complete a water budget input data set using the existing algorithms & Recharge Tool capabilities, with the balanced manual adjustment based on consideration of all on-farm water budget components outlined in the slide presentation.
2) With respect to a statistical solution to the distribution of precipitation for computing recharge, IDWR has decided to apply an interpolation approach based on Kreiging.  IDWR will further explore options to accomplish this task.
3) The committee agreed to submit the following question to the Director:  Should the committee address whether it is appropriate to draw a trim as a function of uncertainty?”  [Note – the question was revised via post meeting emails to:  “As part of the uncertainty analysis, should the ESHMC address the technical aspects (not policy issues) of a trim line as a function of uncertainty?”]
4) Bryce volunteered that he will review what was done on water budget parameters regarding uncertainty for the current version of the model and how this might fit into the process of uncertainty analysis.  [Note:  Bryce sent the ESHMC a link to the new base-case scenario, where this analysis is contained in the appendix.]
5) IDWR and IWRRI will advise the committee where to proceed in the analysis of uncertainty.
6) Depending on budget and schedule, IWRRI may use ESPAM Version 1.1 to add the extended data set which would cover the drought period and perform a model run (“plug and run”).  

PAGE  
1


