Southwest Collaborative Modeling Team

25 October 2006, 7:00am Webex

Attendees: 

Jim Brainard, Kristan Cockerill, Steve Cullinan, Lacy Daniel, Jeanmarie Haney, Rick Holdridge, Christina Linterman, Mary Reece, Craig Roepke, Peter Russell, Gerald Schultz, Martha Schumann, Allyson Siwik, Amy Sun, Vincent Tidwell, Danielle Vick, Peter Wilkinson

General

Steve Cullinan, FWS, is joining the team as Christina’s alternate.

Kristan polled the team regarding the scheduled meeting the day before Thanksgiving.  Members decided to meet Nov. 29 instead of Nov. 22.

Groundwater Model Review 

Amy – [see schematic] 


Reviewed the groundwater/surface water interaction. 


•
defined a shallow and a regional aquifer. 


•
shallow aquifer directly interacts with the river, ag fields and canals via seepage. 



•
interaction from pumping shown and recharge 


Reviewed flow equations – volume balance of the river. 


•
 hydraulic tests with dependency in difference between hydraulic heads. 


•
last equation is non-linear between the river and alluvial aquifer, flow rate is highly sensitive relative to the other flow rates.


Reviewed Geoff’s GIS work delineating the alluvium. Geoff did extensive data mining to create a groundwater model. At a previous meeting the team decided to combine the regional aquifers into a lump reservoir and leave the rest alone.  He pulled well data, looked at the population of shallow wells and applied it across.  

Vince – We broke groundwater up into reaches corresponding to the surface water reaches. Further petitioned it into shallow alluvial and deep regional aquifer. Used OSE data to show where the wells are.

Amy – well depth depends on the location. 

Crosshatch is the shallow aquifer?

Vince – We tried to capture what is in the floodplain. Setting it off because of the rapid response in that area and it's also where all phreatophytes are and where irrigation is occurring.

The up and down boundary of the reach does not take into account the cones of depression?

Vince – We are not modelling the drawdown of each well.

The images don’t extend to the Frank’s well field.

Will you incorporate the regional aquifer?

Vince – Modelling both, but very simply.

Not looking at supply?

Vince - The supply comes in through the recharge. Recharge terms from other reports like Balleau and Shumaker or calibration to come up with those values.  Not the best, but all we have to work with at this point

Can we use the model as a tool to determine whether to divert?

Vince – You want to know the total volume in the aquifer?

That will be a local issue for determining whether to get water.

Vince – an absolute volume of water is a dangerous number to estimate, Albuquerque has gotten in trouble with that.  We could look at depletions - water used and recharge and that may be a better number to track.

No connection with upper and lower sections?  In San Luis Valley in Colorado, they had to be careful.

Vince – They are fully interacting. Flows back and forth between depending on the head and stage in the river. Leakage in ag fields goes into shallow, canals leak back to shallow, ET taking water out of shallow, and also pumping.  Regional recharge and regional pumping. 

What do you mean by calibration?

Amy – We will cover that. 


Reviewed spreadsheet with data used in the model. Recall the flow equation- pay attention to the initial head.  Each reach is divided into an alluvial and regional aquifer. The elevation, average, will determine that flow rate of interaction between alluvial and regional and is nonlinear. Hydraulic conductivity sections are the numbers we use to calibrate the flow, how sensitive, the response time between the river and the shallow aquifer.

How did you get the conductivity?

Amy – The Southwest Planning Report had numbers for all five groups.  They had numbers that could stretch over three levels of magnitude.  These are the knobs that we use to calibrate the flow.

Amy – Reviewed model schematic. Basically, extracting the model as storage, seepage, pumping and these are added up to give recharge or depletion. That gets fed into the shallow aquifer.  The river could be gaining or losing.  After you have a rate coming in and going out you will get a groundwater head for each reach.  It gets fed back into the regional aquifer.  The regional groundwater storage has a component for pumping, riparian ET.  It too can fluctuate and give you feedback based on the head. Determine the river leakage and that is fed back to the groundwater system and makes its way back to surface water.

Vince - The riparian ET is the demand on the system and is modelled similarly to using the Hargreaves. Geoff pulled riparian acres and vegetation types. Crop coefficients are the same as used in Middle Rio Grande Valley. Talked to some folks at NMSU and this is about the best we can do.

Amy –Don’t believe I have any salt cedar numbers.  In Virden, along the ditch, all of it was willow.  All the riparian is considered Bosque.  This was a question that came up, but I don’t have any evidence.

What is definition of Bosque?

Amy - Certain percentage of cottonwood, willow, olive -  I’d have to look up the percentages.  Websites for NM Crop and BOR ET Toolbox have definitions that change depending on who is defining.  This is what we pulled up from GIS, shallow wells in fluvial aquifer, deep in regional.  This table shows the cut-off between shallow and deep, which is different depending on the reach.  This section shows domestic, domestic-non-consumptive, ag, could be co-op wells, stock wells (domestic can also be used for stock), public wells, and commercial wells. To the right of table is the water right.  It doesn’t tell the consumptive use, but you see the maximum they could pull.  In Virden, most in shallow. Glenwood also has shallow.

Is that acre ft. per year?

Amy – That is the right.

Amy - Pulled the fish hatchery record, checked with Tink, 4000 ac. ft. 

It’s a continuous flow, divert a lot, but return it also.

With calibration, have you thought of the supplemental wells? Establish an inverse relationship with water in river?  May not be important for our purposes because when they are pumping supplemental wells, not much water in the river.

Vince - It’s set up to do it, but just need to add that check

Amy - Hoping USGS well record shows consumptive use. OSE doesn’t have it.  

I don’t think you are going to find that information.  There are very few wells in the state that are properly metered.  Sounds like you have the best as you can.

Amy - I think I have it as good as I can.  I just assume they use all their rights. Only transferred wells have to meter

Only specialized USGS reports will have it.

There is a resistance to metering.  Once they do it they like it.

Are you mapping what are water rights today? Phelps Dodge has rights that have been moved from mine to field, now going back.

Amy - Regarding mining water rights, I used Phelps Dodge’s monthly reports.  Transfer rights are extremely hard to track. Phelps Dodge records are not all together in the cabinets.  This is current, but doesn’t reflect historical transfers.

Vince - Others do transfers.

Amy - A lot shows up through hydrographic survey.  A few months ago, we saw a spike in Gila Cliff area, I think due to Phelps Dodge leasing back to irrigators in the area. 

Potentially a fair amount of water could come back to the field.

Amy - Let me make a note of that, maybe we might have a knob because Phelps Dodge does own most of rights in Gila-Cliff area.

Amy - There is a public well on these rights.  The pumping is based on the population.  The consumptive use from the city is based on historical city population. We also have county population as well.  We have per capita demand.

Vince - Where there are cities, we modelled per capita demand, then also have rural population.  Rural is more problematic.

Amy - Rural, in Southwest Planning Report, is 2.1 ac. ft./yr. which is different from per capita use in city.  Also created consumptive use for households in rural regions, .6ac.ft./yr, OSE uses this.  It’s a range now.

Reserve doesn’t have a public system does it?  How are they different than a rural household?

Amy - In the census data, Reserve is a city.

Vince - Where there is a co-op, we use the data.

Amy - Let me go back a little.  This per capita demand is based on population and wells from the Southwest Planning Report.  Later we want to see the impact of growth and don’t want to be entangled with how many wells, so we go by the demand.

Amy - calibration exercise by looking at winter flows.  Jim pulled out four periods with no rain. Used to calibrate the groundwater.  Show Jan. 1999 - March 1999. River leakage by reach, show the three reaches on Gila, exchange between the shallow and the regional aquifer.  Looking at calculated and measured data for those three reaches.  I’m going to change the hydraulic conductivity. It takes a while for the equilibrium to take effect. I changed the initial hydraulic conductivity by one order of magnitude between the shallow and deep aquifer. I changed the exchange rate and we see an offset between the model and the gauged data.  Hydraulic conductivity and the head are the most sensitive.  That gives you a feel for how you calibrate the groundwater model.  Take our knowledge, and come up with what the flow would be downstream.  We compare the calculated flow with what we see from the actual gauge.

Vince - Big picture, we are calibrating to the river gauge data, best data we have, and also these periods of time in the winter when no ET, no ag, no rain, the only river contribution would be river leakage.  Trying to match that period to gauged flow-- to do that we adjust some parameters within a range.

In some sub-reaches, water is diverted year round.

Vince - Still capturing that.

Amy - This is for calibration, find a period when minimal diversions.

I think that is reasonable.  Just pointing out that there can be other changes.

Vince - Good point.

Kristan - We can probably spend another 15-20 minutes if needed and then we need to move on.

Amy - That’s fine, I can stop here.

Vince - The next time we get together, I think we’ll present what we’re doing in the Mimbres. Jim has been working on that.

How far down does the river model go, down to San Carlos Reservoir?

Amy – Hoping to get that far, right now, it goes to the Solomon gauge

Vince - We don’t have a lot of that data – having trouble getting data from Arizona

Amy - I got the surface water. I have to talk to USGS.

There was some data that got blocked after 1995. A fellow in Flagstaff and one in Tucson has data-will get you names.

How are you getting elevation?

Amy - I think Geoff took the centroid

Vince – also trying to get USGS data to look at trends

How did he figure centroid?

Vince – Not sure.

In Gila Cliff area, the river is fairly low relative to mountains surrounding it. 

Vince – We may need to look at some of that. Good point, I will write that down.

Amy - We have been concerned with a relative change rather than an absolute change.

Vince - Right, but we should have the heads where it reflects the head.

Amy - Funny how you see a person everyday, then when he’s not around have a lot of questions.

Kristan - The modellers have done a tone of work.

The schematic is helpful

Model/Info Sharing

Amy - I have been trying to become familiar with the CUFA model. Based on gauged data and CUFA tests.  When Dick presented the model, it didn’t dump data into an Excel spreadsheet, but he created one that does that. Here’s the spreadsheet.  It gives you a data dump of all the flows, the diversion rights.  I believe this is the change that Jeanmarie wants.  I’m sorry this isn’t running, I was playing with it and did something.  It overwrites the sheet.  My understanding, it doesn’t have the river model.

Kristan - I want to preface this by noting that the timing is good.  The model is getting to a solid place and we will want to begin sharing it/showing it. In Feb. 2006, we talked about how the team was going to share information.  Jeanmarie’s request is the first request to actually use part of the model.

Jeanmarie - I was not here two weeks ago and I apologize for that – but just want to clarify what I’m asking for. I think it is being mischaracterized.

Kristan - I just want everyone to remember the ground rule.  We talked about it in the past and we can come back to it. We have the ground rule because we want people to know about this project but sharing information is a team decision. Amy has given different presentations and we have talked about those a bit.  Let’s have Jeanmarie talk about what’s she’s interested in doing.

Jeanmarie—I don’t really want to do anything.  I talked to Dick about a data extract when he created the CUFA model. I made up my own spreadsheet, but had no one to review, so I didn’t want to go anywhere with it.  I worked with Dick and compared results.  Then I wrote that paper and shared with the team and the Technical Subcommittee.  At that time, I talked to Dick about adding spreadsheets, which it looks like he did.  I have not gotten much input on the paper, so haven’t finalized it.

Vince - To clarify, your interest is to compare the CUFA model output with the output you created?

Jeanmarie—No, I replaced my output with the Sandia output of daily diversion volume.  

Craig - We at ISC are not comfortable with a product of the model going out at this time.

Peter R. - Isn’t this going out already with presentations?

Craig - No, they are just describing the model. There is a Big difference in talking about how the model works and releasing results of the model.

Peter R. – Who is in and who is out? TNC is part of the team, can’t they have data?

Craig – the team makes the model, not individuals

Jeanmarie - That paper has been made available to the Technical Subcommittee and the Modelling Team.  Does that mean I shouldn’t go anywhere else with that paper? I could go back to my spreadsheet, which is very similar to SNL results.

Craig - Your model is your model and you can do whatever you want with it.

Martha – is there a problem with looking at the model and sharing info with the team and the Tech Subcommittee? 

Craig - What Jeanmarie wants to do is take an output and use it in another product.

PeterR – so do we have to wait until it is finalized to get peer review?

Craig - That’s my understanding

Kristan - The ground rule says there needs to be consensus on the team.

Peter R. - Back to the team, who’s in and who’s out?

Kristan - The ground rule says the team will decide.

Craig – It is Dangerous to take parts of an incomplete model and use them in another product.

Jeanmarie - I’m not asking for anything new.  I was having a conversation with Amy.  I want to play with the CUFA, but I found it a little bit difficult to use.  I discussed with Dick months ago a way to make it easier to use.  I’m not asking for anything new.  I thought I was Martha’s alternate, I still consider myself on the team.  I’d like to know if that’s not true.

Kristan – we’ve got a couple of issues here: 1) what = Team and 2) sharing info

Jeanmarie - When I shared this paper a few months ago, I asked for feedback.

Martha –Jeanmarie asked us for feedback.

Peter R. - I’m uncomfortable with idea that scientists can’t discuss the model. To deny discourse is counter to the scientific method.

Craig - We’re not denying discourse.  As far as communicating…there is no problem communicating, or peer review of the model, once we’re comfortable within the model building team that the model is ready for review.

Peter R – I want to be clear…

 [Note:  Peter and Craig talking simultaneously, difficult to gather specific comments.] 

Kristan – Hold on, you’re talking over one another. Let Craig finish his comments and then Peter can rebut.

Peter W. - Craig left to go to another meeting.  The purpose of the ground rule is to protect the integrity of the model.  If give to one, must give to another.  Could end up with bootleg copies.

Jeanmarie  - just looking at output – is different than the model

Peter R. - I think that it is important that the model be open to discussion and review by experts during process.  Everyone understands that it is an iterative process, so they can provide feedback and comment.  If at completion is only time for comment, it will be black box.  Denying access presents that image.

Kristan - I’d like to hear from other team members.

Allyson - I agree with Peter. It sounds like Craig is concerned about it going outside the GSFCC teams. Using the model is what SNL has wanted team members to do so we can fine-tune it.

Kristan – Mary, FWS folks? Thoughts? 

Mary - I have a couple of thoughts. The calibration output we looked out earlier illustrates the different output you can get by tweaking factors.  When things start getting pulled out for papers it is different than internal review for improving.

Vince - My comments are along the lines with what Mary said. Do we need to separate this into two issues? 1) Jeanmarie’s request to get output as a team member, which is permissible in the groundrules. 2)  Is it appropriate to use output for a paper before finalizing the model?  

Peter R. - That’s useful.  I would think with the review of the paper by committees and then if they don’t want it published, fine.

? - I think publishing is not appropriate. 

Danielle-I think we need to go with the ground rules.  I agree with Craig.

Kristan - One thing is sharing with the Team (with a capital T to include the modelling team and the Technical Subcommittee), and the second is sharing outside.

Peter R. - Jeanmarie shared her paper, and no one said don’t let this out.  It seems reasonable to hear requests for new papers.  In this case, Jeanmarie did request permission.  I think Martha framed this very well--is ISC going to object to sharing information?

Jeanmarie - My paper is only out to the Team with a capital T.  I’m not going to publish it at this point, it is just something to discuss together.  The CUFA is not open to interpretation.  It just gives an idea of how it would work.  To me, the question is how much water can be taken out of the river. 

Mary - The paper we are talking about has not been identified as a product of this team or the Coordinating Committee.  I’m sensing that there may be some concern in the Coordinating Committee about communication.

Kristan - Our memo did go to them.  Take a look at Jeanmarie’s paper.  We have reached an impasse at this meeting.  Our ground rule says if we can’t reach agreement, we can move to a different method.  We need to think about what it means to be on the team, discourse, and making this decision.

Peter R. - Can we bring it up for a vote at the next meeting?

Jeanmarie - I think that’s a little premature.  I’m not asking for anything specific.

Kristan - I’m not sure we have achieved “striving for consensus.”  Once we agree that we won’t reach consensus, then the decision can be majority vote or another means.

Peter R. - Can the notes reflect that ISC will not share between Technical Subcommittee and Modelling team?

Kristan - I don’t think that’s what Craig said.

Vince - I think the paper is a separate issue from the model, where it can’t be as controlled.

Kristan - Lacy takes fairly verbatim notes.  If you don’t think it reflects what was discussed send me an email and we can amend the notes.

Peter R. - I think this is important. At the GSFCC meeting, there was some frustration about our memo with the bullets because Marilyn didn’t understand. If we can’t talk about it, it is difficult to clarify.

Kristan - Is everyone comfortable? I encourage everyone to review the notes to make sure it reflects the tone and what was discussed.

Amy - I have a comment hearing all the discussion. I wonder if we need a gradation of how we apply our intellectual properties. I think we have a sense of how we share within the team.  We may have a different level with sharing the model outside the team.  I’ve never released the model to anyone. There are technical things we can do to apply the level of constraint we want.

Allyson - Can you send website to get ground rules and notes?

Kristan – Yes. I will send an email with crucial information.  Next meeting is on Nov. 8, then Nov. 29.

Meeting schedule:


8 November, 7:00 Webex



29 November, 7:00 Webex



6 December, 7:00 Webex

