PLATTE RIVER COOPERATIVE HYDROLOGY STUDY

Meeting Minutes
Tuesday, September 1, 2009 – 2:00 PM

ATTENDANCE:  (See attached list)

Chairman Don Kraus opened the meeting held in Lincoln at Nebraska Game and Parks Commission, 2200 North 33rd, Lincoln, NE.

The Chairman announced that the information for the public concerning the Open Meetings Act was available.

Notices of the meeting were published in the Grand Island Independent, North Platte Telegraph and Scottsbluff Star-Herald.  (See attached notice)

Following is the list of individuals at the meeting who cast votes for the agencies.  All motions were polled by roll call vote.

SPONSORS:
Central Platte NRD – Ron Bishop
Central NE Public Power & Irrigation District – Don Kraus
NE Dept. of Natural Resources – Jim Schneider
NE Game & Parks Commission – Keith Koupal
NE Public Power District – Brian Barels
North Platte NRD – Ron Cacek
South Platte NRD – Rod Horn
Tri Basin NRD – John Thorburn (via phone for Eric Lappala call)
Twin Platte NRD – Not represented
PARTNERS:
Audubon – Not represented
City of Grand Island – Not represented
City of North Platte – Not represented
City of Scottsbluff – Not represented
NE Farm Bureau – Not represented
NE Water Resources Association – Not represented
Whooping Crane Trust – Not represented
NE Water Users – Not represented

MINUTES OF AUGUST 5, 2009 MEETING:  Minutes of the August 5, 2009 meeting were e-mailed to the group.  

Ron Bishop made the motion to approve the August 5, 2009 minutes as presented.  Brian Barels seconded the motion.  Doug Hallum and Ron Cacek abstained.  All other members present, voting by roll call vote, were in favor and the motion carried.
 
MINUTES OF AUGUST 6, 2009 MEETING:  Minutes of the August 6, 2009 meeting were mailed to the group.

Brian Barels made the motion to approve the August 6, 2009 minutes as presented.  Ron Bishop seconded the motion.  Doug Hallum and Ron Cacek and Rod Horn abstained.  All other members present, voting by roll call vote, were in favor and the motion carried.

FINANCIAL REPORT:  No financial report.

APPROVAL OF EXPENDITURES:  No expenditures.

ENVIRONMENTAL TRUST APPLICATION:  The Environmental Trust Application was distributed and will be discussed later in the meeting when Jim Schneider arrives.

SELECTION OF OPTION FOR DEVELOPMENT OF MODEL FOR COHYST AND CONJUNCTIVE MANAGEMENT USES: 

Conference call with Eric Lappala begins:  The conference call with Eric Lappala is to discuss Options 1 and 2 from the August 6th COHYST meeting regarding the proposal to address the layers issue in COHYST.  The second topic is the single well test issue.

Preliminary discussion was held prior to the call.

General discussion was held prior to the call regarding additional data that may need to be collected for a smaller scale model, assumptions from a local perspective that need to be considered and the need for peer review.

John Thorburn called in for the call with Eric Lappala.

Eric Lappala conference call (approximately 2:30):  

Don:  Our goal today is to discuss the advantages and disadvantages of the options for calibrating a multi-layer model with a conversion to a single layer at a later date or calibration of a single layer model with the addition of layers at a later date.  For those two approaches, what is the cost and how long does it take?  Also can it even be done?  

Eric:  Asked for the uses of the models and what sort of scale the Sponsors want to look at.

Don:  One use is determination of the aggregate impact on streamflow of wells post ’97 and what aggregate impact on streamflow of all wells is.  These are regional or aggregate impact questions.

Ron:  A different use would be to determine what the impact to the river is from individual wells because of the requirements for offset of the depletive effect on the river of that groundwater developmental use.  Also evaluations within the district need to be done to answer general groundwater questions.  In summary, different uses of model would be – 1) impact to river resulting from individual wells and 2) evaluation of management activities within the CPNRD.

Ron C.:  If you retire a use and no longer use water what kind of accretion do you get at the river?

Rod:  Separate Lodge Pole Creek from South Platte River.

Brian:  The big issues are: surface water/groundwater interaction over a range of surface water discharge conditions and canal seepage; evaluating a single well depletion; field scale land use irrigation changes both short and long term and what effect this may have on flows in the river and groundwater; impacts of consumptive use; and at the regional and sub-regional level evaluation of reduction in irrigated acres and the effect of reducing irrigated acres on flows to the river.

Eric:  It appears that there are two scales of problems that need to be analyzed: 1) Small scale problems involving individual field management or the impact of individual wells on lakes or streams, and local canal seepage problems  will require a finer scale than current COHYST models.  For the canal seepage, tools will have to be developed to look at more detailed recharge issues in the case where the watertable is not in contact with the bottom of the canal(s).  One of the best uses of a regional model is to provide flow boundary conditions at the edges of the area of interest for the smaller models. 2) Larger scale problems that look at the aggregate effects of managing larger areas of several square miles and larger on streamflow and ET salvage.  The current ½ mile grid COHYST models should suffice for these problems as long as the identified calibration, source term, and ET salvage issues identified in the peer review are acceptably resolved 

Single layer vs. multilayer – Setting aside the issue of whether or not models constructed using either approach can be calibrated to acceptable levels, the reason to include multiple layers is to include the vertical flow components in recharge and discharge areas.    If you are looking at long-term, large scale impacts or long periods of time, then it may not matter   The numerical problems that may be present using the current COHYST layer configuration can be avoided using the Hydrologic Unit Flow (HUF) MODFLOW package. This approach honors the vertical variations in permeability and allows the use of layers having sufficient thickness to reduce numerical instability and still compute the necessary vertical flow components. 

I would suggest looking at the single and multi-layer approaches in a limited area and compare them in terms of 1) how much effort it takes to prepare the models and recalibrate them and 2) what difference does it make in terms of the approach that you take and the answers that are desired.

Calibration – in order to calibrate the models, the known interconnection between layers that results from historical (and present) well construction practices needs to be taken in to account.  If such wells are used for monitoring groundwater levels and used for calibration, the fact needs to be considered is that the measured water level is not the water level in any one of the individual layers but an integrated average of the heads in the screened layers.    Secondly, the water removed from each of the layers needs to be determined using the model and the Multi-Node Well (MNW) MODFLOW package, not specified a-priori because the real world wells may be screened across multiple model layers.   It is my understanding that in the existing COHYST models that the pumpage was applied to what was viewed to be the most permeable or prolific layer at the point where the wells were located or where the model cell is located.  When you calibrate any model, you need to try to replicate what the real world conditions are both in terms of stresses on the aquifer and observations used to tell how well the model can be calibrated.  The other part of calibrating models in dryland conditions and in areas where you have irrigation and recharge from natural precipitation, you have to have reasonably good amount of confidence in the tools you are using to tell you what the net recharge is.  You have to have confidence in the tools you’re using to reasonably replicate the conditions of what you are trying to use for the calibration period.  As part of the calibration process, another look needs to be taken at some other tools that are available than the CROPSIM approach.  Several tools were discussed including  the Soil and Water Assessment Tool (SWAT) developed by tue USDA Blackland, Texas Research Center which has been used with MODFLOW in the Republican River Basin in Kansas, and the Farm Package for MODFLOW that has been developed by the U.S.G.S and applied to complex groundwater-surface water management problems in the Central Valley of California.  Because these tools have both been developed and applied to management problems and scenarios at both large and small scales that are similar to those listed above for COHYST a recommendation would be apply them in a couple of small areas to assess their applicability to develop both better model stresses for calibrating the model(s) but also to generating stresses for scenarios that managers wish answers to. 

Questions were presented from the Sponsors:

Duane:  Are you referring to a calibration of the farm package or the Soil Water Assessment Tool (SWAT) and taking small areas of that and just looking at that as a water budget or putting it into a model.

Eric:  No, I was talking about taking some small area that represented that kind of conditions that people are asking questions about and take that area and build a multilayer model that uses hydrologic flow approach and comparing it with a single layer model that uses vertically integrated conductivity values and then look at integrating recharge and water balance components from either the Modflow Farm Package or the SWAT groundwater model.  

Don:  Could you calibrate a multilayer model that has HUF package then collapse to a single layer or vice versa?  

Eric:  There is a reason to have multiple layers in a model independent of those geology areas.  The reason that you need multiple layers in a model independent of the geology is to be able to resolve the importance of vertical flow components, particularly in areas where you have groundwater recharge and discharge occurring because in a single layer model you can’t resolve the vertical flow components.  

Brian:  Follow up on the layers being important in the vicinity of the river.  Two questions: first, what is the “vicinity of the river” and second, can you have a multi-layer model in the “vicinity of the river” and feather out to a single layer model as you get out further away from the river to get rid of some of those problems?

Eric:  The only reason to do the multiple layers is to better understand issues near the river.  The simple answer is you can’t feather out to a single layer unless you go to a Finite Element Model.  The only reason to go to a single layer is to improve the computation efficiency.  The “vicinity of the river” depends on several things, how wide the riparian zone is and how wide the actual river is, how much resolution you need to evaluate the actual conditions in the river and the adjacent riparian area.  How far from the river also depends on the surface topography and how far a channel is incised into the topography.  As pointed out in the peer review, the functioning of ET and its response to pumpage has not been looked at very carefully.  How close do you have to be from the river before you can start simplifying things?  I would say in general that a couple, three miles away from the river, you could probably think about simplification if you need to.  

Doug:  You broke the long list of questions into two scales - regional questions like aggregate pumping, aggregate accretions from land use changes, then more local interference issues and things like that.  In light of the peer review where you said that the layers that we have currently do not function as hydrostratographic units, is there really a good justification that we need to have layers in a model the scale of the Eastern Model Unit or the Central Model Unit?  Do you think we are justified in needing those extra layers in the model?

Eric:  I guess the answer would be you take a look at the single layer model and the multiple layer model and see how much difference it makes.  However, as pointed out previously, multiple layers are probably necessary to resolve vertical flow in the areas where groundwater and surface water interact. 

Don:  We proposed two general approaches and want to know which is easier to do.  One is to take the multilayer model, try to calibrate and condense into a single layer or take a single layer model and calibrate it for the regional purposes then after calibration add in more layers.  

Brian:  Eric has given us a third option and that is to test and resolve the issues associated with the significant parameters before deciding either way to go forward. 

Doug:  Is ET from groundwater head dependent? 

Eric:  Yes.

Doug:  Could you forward documentation on that?

Eric: Yes, any other questions.

Don:  Are you suggesting a single layer for when you go regional effects and multiple layers when looking at ET or other issues.

Eric:  I think you need to have multiple layers.  The question is how the multiple layers are derived – using the HFU approach or the current COHYST approach.  Has someone put all the canal systems and irrigation systems in a linked network where it is all connected to each other?

Duane:  Yes, in the Central and Eastern Model Unit areas it has been done.  

Ron B.: If you look at the single and multiple layer area, what size would you be comfortable looking at?

Eric:  I would say an area that would include both sides of the river to capture the variant topography.

Ron B.:  What kind of time would be involved in looking at an area as you described to incorporate some of the other tools we talked about earlier?

Eric:  Off the top of my head, I think the time frame along with current data sets available, etc., I would say two to three months.

Eric left the call.

The following discussion was held after the call:  

Don:  At the end of the call was Eric saying you need multiple layers to resolve vertical discharge. 

Doug:  The vertical gradient is a question of the scale.  He said earlier that the scale was the small or medium scale at the largest where he cited medium layers.

Don:  If you use a single layer model, can you resolve vertical discharge?

Jim:  You can resolve discharge but you can’t resolve the gradients vertically.

NORTH PLATTE/SOUTH PLATTE NRD UPDATE:  Thad Kuntz presented an update on what is being done in the North Platte and South Platte NRDs and what they are trying to accomplish.  Funding through a grant has been received to answer conjunctive management types of questions on stream flow and water rights in the west.  Updates to the Western Model Unit were presented and reviewed.  Need to know what kind of model is needed in the west so that a consultant can create the model.
PHASE III OPERATION PLAN:  The operating plan is an effort to lay out a process to allow revisions and improvements to the COHYST models to occur with the appropriate technical expertise to ensure we provide a good management tool.  Further discussion was deferred until September 2nd.


ENVIRONMENTAL TRUST APPLICATION:  Page 6 of the application  outlining commitments from Sponsors was reviewed and explained.  Jim explained that the application includes commitments and funding that has been approved from the Interrelated Water Management Plan.  He also explained the items under the Trust, and COHYST Sponsors.  The application is due by September 8, 2009.  Comments from the Sponsors will be discussed at the meeting on Wednesday, September 2.

Meeting adjourned at 5:05 PM





PLATTE RIVER COOPERATIVE HYDROLOGY STUDY – ATTENDANCE LIST 9/1/09

Frank Kwapnioski – Nebraska Public Power District
Keith Koupal – Nebraska Game and Parks Commission
Jeff Shafer – Nebraska Public Power District
Mike Drain – Central Nebraska Public Power and Irrigation District
Doug Hallum – Nebraska Department of Natural Resources
Ron Bishop – Central Platte Natural Resources District
Thad Kuntz – North and South Platte Natural Resources Districts
Duane Woodward – Central Platte Natural Resources District
Ron Cacek – North Platte Natural Resources District
Rod L. Horn – South Platte Natural Resources District
Brian Barels – Nebraska Public Power District
Don Kraus – Central Nebraska Public Power and Irrigation District
Jim Schneider – Nebraska Department of Natural Resource
Judy Hunt – Central Nebraska Public Power and Irrigation District
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