Southwest Collaborative Modeling Team

19 July 2006, 7:00am
Webex

Attendees: 

Lacy Daniel, Tim Farmer, Rick Holdridge, Geoff Klise, Marilyn Myers, Mary Reece, Craig Roepke, Peter Russell, Danielle Smith, Amy Sun, Vincent Tidwell

Martin, Haddy (Office of the State Engineer, Deming)
Amy Copeland
Alice Daniel
Preliminary Discussion

Quite a few team members are away.  One team member expressed concern about presenting the model at conferences when so many team members will not have seen the current draft.  Vince explained that the model will not actually be demonstrated at the two upcoming conferences, in fact, one is a poster display.

Surface and Ground Water Interaction Discussion

Vince reviewed a schematic showing the interaction between surface and groundwater in the Gila River area (slides on the website).  Points discussed include:

· flow from shallow aquifer to regional 

· on shallow aquifer per river reach with adjoining regional aquifer

· water balance involves recharge from mountains, pumping from regional aquifer, exchange between regional and shallow 

· (3 components of regional) shallow components, gains through seepage below root zone, leakage from conveyance channels, pumping from shallow aquifer system (wells, etc.) 

· Considering the shallow aquifer as roughly 1 mile on either side of river and ~50 ft deep.  It is a quicker response system to river than broader regional aquifer. 

On the Gila, canyon and valley systems are different, shallow aquifer is much narrower than a mile in some areas.  It will affect diversion points depending on where in river.  Model needs qualifiers for this. The canals shown as contributors depend on river stretch too, in some places they actually withdraw from the river.

Vince - They may be drying the river up for a period, but they are contributing to the aquifer system. Hasn’t implemented that yet.

Are you using a mile with the river in the middle or a mile wide on each side?

Vince - Right now, a mile on each side, but model can be changed.

Geoff - Most of the wells are in the valley areas, 40-60-some feet deep in valleys, in canyons shallower well logs, in some places the aquifer is only 15-20 ft deep.

A mile away from river, are you really still in the shallow aquifer?

There are clear places you could use for where the aquifer is located. There are terraces. 2 miles is too wide.  

Topo maps might help. 
Vince – Constrain to inter-terrace

Not sure terraces would work perfect, think it is guesswork.

Are the wells in the alluvial aquifer?

Geoff - The well logs are in qtr/qtr sections and are hit and miss, but combined with topo might get closer. 

ET from Ag fields?

Vince- The conveyance system would take river water--what isn’t used goes back into shallow aquifer as leakage, supplemental wells from when river is low, recharge figures based on diversion rights and consumption rights.  Develop rules for diversion from data distribute to fields with small amount of loss from conveyance channels.  Whatever is left over and isn’t used ends up in rivers.

Ditches divert between 5-10 times what is needed, from point of river, the river is losing.

Vince- Diversion 2.6 acre feet/acre, probably diverting more. 1.9 acre feet/acre is average consumptive right.  Difference goes into groundwater.

Amy- Will go through this in the model.

ET losses, phreatophytes, canals mentioned as things to consider.
Vince- Handling the canal evaporation, open water evaporation, phreatophytes…

Amy- Riparian ET, crop ET, canal seepage.. 

Geoff- Canals are heavily wooded.

Vince- Have those numbers—rough.

Taking water out of river, is the model sensitive if you pipe less water, what about wildlife, what happens to the wildlife around canals?

Vince- It may not matter much.  The water table is shallow enough that even without canals, it will be ok.  

Vince discussed the flow equation in slide 2. 

Is there any research on groundwater in the Gila basin?

Vince - No existing groundwater model of entire area.

Any plans to do that as part of this?

Vince - Might be something that comes out of the technical team, large undertaking

Phelps Dodge may have fair amount of Gila basin as part of their study.

Vince - Trying to get stuff from them

Not intended to be a defining model, just a start, idea of where maybe need to go in more intensive studies

Cities haven’t done any groundwater mapping either?

Some information around Silver City

Vince  Small amount of data in parts of Virden Valley, will be using what data they have, but using what can be used, don’t have data for a more sophisticated model, just rough ideas about how the system interact and how the exchange works.

Is the model able to give any rough sensitivity information?

Vince - May help constrain things like contribution of groundwater to river, broad ideas about what is important, learn what flows in different reaches make system balance.

Amy – Yes, because of three equations of squares, more sensitivity of groundwater, reveals where [didn’t catch comment]
Important to discuss at some meeting, what parameters had to be adjusted to calibrate

Vince - Yes.  Starting with basic parameters taken from existing data from well logs, etc.

Vince left discussion here.

Draft Model Review

Amy reviewed the model status (slides on the website).  It is a work in progress. So far, the ground water and surface models are connected for all reaches.  Have calibrated one reach, Gila to Red Rock. The numbers have been checked. Because we have data for that reach it is easier to check.  Have different numbers for winter flow data or where ag use is less; adjust groundwater system to match flow.  Still working on the mining portion of water usage.  Tim has helped clarify rights for groundwater. Rural water usage non-consumptive and domestic wells, still working on those numbers.  Aquifer classification, tributary flows and reservoirs not hooked up to model yet. CUFA is modeled but not integrated into this model yet.  User interface is non-existent. Slide showed a table of data currently in the model. 

NM ET toolbox—is that Penman?

Amy – Don’t know

USBR is probably modified Blaney Criddle advanced form (NMSU), more accurate.  Supreme Court decree was negotiated using original Blaney Criddle.  Be careful about which equations are used for consistency, so that they aren’t mixed and matched.

Amy - Will be consistent as possible if forms can be provided.  Need to double check what is in model, if anyone has equations/coefficients that are better can use those. 
Need to be as accurate as possible.  Use most accurate method, probably the NMSU modified Blaney Criddle. 

Geoff - In earlier discussions, we talked about using the Hargreaves.  Do you think we need to change whole ET calculation?

Have to be careful in calculations to avoid legal complications. 

Geoff – We discussed the Hargreaves before; I think we need to have Vince here if we are going to change.

Allowable depletions were negotiated based on unmodified Blaney Criddle, so if use different formulations, people might be losing part of their water rights.

Amy showed a graph of the Gila-Redrock ditch and river flows.  Some of the other withdrawal numbers, many based on Southwest Planning report shows plot of Gila-Redrock ditch flows and river flows.  Only certain portion during year that ditch flow is recorded, from that, when river is high, ditch doesn’t necessarily follow river, but when river is low, the ditch will follow.  The model is trying to calculate a ditch flow based on river flow based on the assumption they are correlated.  Ditch does have a maximum flow, but minimum follows river flow rate.

Discussed assumptions here.

There is a correlation--because when the river is low, ditches take out about 30-40 feet and whatever is higher than that stays in river.

Amy – The ditch takes a percentage of the river flow.

The ditch doesn’t take a set percent; ditches have a limit as to how much flow can be taken.

Amy - Trying to show this through plot, each ditch will take a fraction of river, can’t take it all

Two upper ditches can take all when river is low.

Amy showed chart of the Upper Gila Ditch vs. the Gila Gauge.  She plotted the two flow rates to show correlation.  The river has to reach a spot before ditch flows and then the ditch has a max where its flow won’t go beyond. Correlation is different for different ditches. Because of linear correlation, adding the two might end up with greater than river, need to normalize and adjust.

Diversion directly across, downstream from Gila ditch, those two can take entire river, the farm ditch is picking up leakage from fields and groundwater table, in wetter part of valley, two most important ditches are the upper two.

Amy - That tendency is not in the model.  Currently working on a flow diagram to capture impact, verify which ditch is the key to model instead of doing all, no current spatial resolution between Gila Farm and Upper.

Find that the ditches are flowing more than what is flowing past gauge, don’t normalize and adjust to match river flow.  Gila Farm ditch – picking up recycled water.

Amy – Displayed the model.  Southern reaches are blue rectangles, blue lines are river flow.  Reaches are defined by gauges and each reach includes submodel components: green is Ag and yellow is civil and industrial.  Only focused on one reach to check if numbers are calibrated correctly.  System dynamic approach.  Don’t see groundwater component.  A lot of the calculations are hidden.  The ag component is where ditch flows and crop ET will be placed.  Too difficult to put all in one page, all connected though. 

Because no spatial resolution the ditches can exceed river flow.

Amy – This page calculates ag demand: determined by crop ET, volume, seepage, what is being supplied - conveyance loss to give ag supply, demand exceeds supply, calculates delivery factor to show time of year where demand exceeds supply, this component currently does not tie into CUFA

Clarify that demand does in fact exceed supply.

Geoff or Amy should contact John Longworth, OSE 827-6121, who is an expert on calculating ET.

Once this is done for the Gila, is the Mimbres next?

Amy – It is not in this model.

But is it next?

Geoff - Working on active water management areas

Critical with growth in Luna County

Amy - Industrial surface water, no documentation of source, but demand on surface and ground is split, need verification

None of the counties have power surface water demands.

Amy – Yes, it is 0.  All the data is in Excel file that model is working on--numbers out to 2005.   Mining is mainly groundwater, numbers really need verification, these numbers are more placeholders so can make a model.  Stream flow data is gauge data from 1936-now.  Crop co-efficients, acreage, irrigation by reach, plot of gauge data runs through 1 year, based all on water balances--what the outflow would be compared to gauge data, ditch flow vs. river flow, is it following correlation? Ag supply is how much each farm is receiving, and what is demanded by crops, delivery factor.

Demand means what plants consumes? Is this saying that they don’t grow until 4/1?

Amy – Yes, in this particular reach, depends on reach/crop type, if people are growing sooner, needs correcting.

Believe it needs a taper, doesn’t just start growing on 4/1.

But they plant and then start watering.

The pasture grows year round though.

Amy - At the point where demand exceeds supply, will not be able to completely supply crops.  Based on model, there will be a shortfall, change time period of simulation to two month periods of dry winter flow, no precipitation and very little ag consumption, need to calibrate model to what gauges register, taking longer to get through system in model than in reality.

Looks good, some of the not matching is maybe from tributaries where there is no data

Amy - Consistently low on some of the estimations, don’t have data on some of pumping and tributaries, as soon as that data is in, hopefully will see improvement.

Two things: Not matching on some of the peaks and some crops in upper part of Gila are watered in the winter.

Amy - Right now there is a crop start and crop end, should include a baseline consumption from ag for regular pasture, so far able to qualitatively model behavior, can run main page to see how numbers change, demand from industrial don’t change because it’s based on 5 year period.

Need what is permitted and what is actually used.  Rights may be higher than what is being used so can distinguish what has no demand on it and what can be claimed from prior water rights from what is in river

Geoff – Look at total water rights—a slider.

Could have more water rights than being used

Geoff - Did get monthly Phelps Dodge data and it will be put it in.  Couple of ways to look at rights vs. actual use.

Need scenario that looks at rights vs. actual use

Amy - CUFA is in model but not really integrated yet probably points to water rights issue, integrate it, overlay with water rights, cumulative effect of using all when demand isn’t high and running out when water is short, depletion of ground water and how pumping feeds in.

Lacy - Model is out on the website where people can play with it.

Amy - In model folder.  Excel file is big.

Are you going to be able to model competing demand?  If you take out industrial demand, how does it affect the difference between supply and demand on Ag?

Lacy – An outstanding issue that came up today is the ET formula question.  Can the slides go up on the website?

Amy – They are already there.

Lacy – We have three meetings in August, all on Webex.

Amy - Surface withdrawal for demand is negligible.  Won’t change much if flow is made 0, will be part of user interface.

If town were to purchase Phelps Dodge water rights and pump from their point of diversion… 

Lacy – Take a look and play with the model if you have a chance.

Meeting schedule:

2 August, 7:00 Webex


16 August, 7:00 Webex


30 August, 7:00 Webex
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