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Connecting inputs/outputs 

Kristan showed an overview diagram of the model segments and the inputs/outputs for the model.  She explained that today we will start with the Groundwater Segment and use VenSim to begin to describe the relationships between the inputs and outputs (identified at the 16 May meeting) relevant to the groundwater segment.  In future meetings, we will continue the process with other model segments.

Groundwater Segment

[see causal loop diagram]

Vince asked which inputs identified on May 16 have some impact on groundwater - demand by category, water in storage, population change, and weather/climate. 

Definitely, demand and population change.

No direct tie to endangered species?

Even with groundwater, there is natural recharge.

Groundwater is fairly stable over time.

There is filtering and a time-delay of climate effects on groundwater.

Groundwater is more stable than surface, however, mined groundwater is not stable over time.

Over time climate has an effect. 

Isn’t population a sub-set of demand?  Demand is the big thing.

Population change affects demand.  Conservation changes affect demand as well.

How does population change affect demand?  Maybe we need per capita water use.

Subsets of that and industrial use.  Seems that per capita merges individual and industrial use.

Per capita water use depends on kinds of conservation measures.

So maybe we need population, residential demand, and commercial demand.

Isn’t per capita demand taking in all uses?

Use State Engineer (OSE) categories.

Can we lump commercial with residential?  

In Albuquerque, commercial includes multi-residential buildings, restaurants, hotels etc. where the water is used directly by people.  What does OSE use for the definition?  Golf courses, for example are irrigation.  There is also institutional use. We just need to know what is in each and if we are capturing what we want.

Need to be careful about being too granular.

We may not have data by institution. Industrial demand is probably a general category.

Mining, PNM plant and Border foods all large enough to break out as separate users.

Tom sent Kristan info on use.

Mining issues = availability of ore; changes in processing technology; still question on PD data

Population ties to industry growth not clear

In SW the population growth is primarily retired people; plus push to develop non-water industry 

Vince - What would drive industry?

If the local people knew that, they would be doing it.

What about service growth with population increase?

That is already included in commercial.

PNM plant - Will probably run all the time, but right not it is just getting started.

They will use roughly 3 million gallons per day, is 6000 mghz.

Unsure if Border Foods will grow

Vince - Let’s add growth uncertainty. What about Homeland Security?  Mass of people in area? Is that just part of the population change?

Kristan – This does raise the issue that in the future we may want to break out demographics.  A retirement community uses water differently than families with kids.

Older folks want big water; Older people water their lawns more.

Announcement in Deming area for solar panels manufacturing – 70-300 af/yr

Yes, but wait and see. Negotiating, but now it is pie in the sky.

Vince - How do we link these demands to groundwater?  

All met by pumping

Vince - Is there any future opportunity for demand to be met with surface water?

Vince - should we add agriculture demand?  It would be a function of time of year, acreage, and climate. Available water supply- surface flows, accessible groundwater. In Deming can only depend on groundwater. In the Virden Valley, have supplemental wells.

Many people have supplemental wells.  OSE has them all mapped.

Geoff - I’ve had trouble with the data.

OSE maps have them where they are displayed...

Vince - The amount of demand depends on the time of year, acreage, crops, and climate conditions. Look at surface water flow, depth to groundwater, would affect decision to use a supplemental well.  This would be different in the different areas

All have a cap based on priority date.  Even if you have an agricultural demand, you may be stopped by the water master.

Has that been done on groundwater?

Vince - My understanding is that if there were a priority call, domestic use watering outside would be stopped.

It is not by date priority.

Vince - Everyone is junior to San Lorenzo ditch date of 1870.

Caps are also due to Arizona Water Settlement Act.

Price of crop or cattle?  Does that drive demand?

Fairly good example in the Virden area with idea of a dairy going in there and farmers were going to grow alfalfa to supply the dairy.

Is the climate influencing the demand or the consumption?

Vince - The plant is going to want a certain amount of water, but won’t get it if it is not there. Institutional and commercial lumped into one.  Use might be curtailed by water rights.  Would there be a time when Silver City or Deming is curtailed by priority?

Need to check with OSE to see if Active Management Area info finalized

Vince - In the future, might cities/municipalities have a problem with water rights for new development?

Not sure how priority fits into it.

Vince - 30,000 cap?

Think priority comes in with industrial or commercial.

Probably agriculture rights would have to be transferred into municipal use.  If someone has rights that another…  Deming, Lordsburg will probably have to buy or curtail their use.  That’s why Deming is trying to conserve in agriculture with drip irrigation so they can transfer to municipal.  Same thing could happen in Silver City.

Municipalities will be protected from a priority call. 

If agriculture has enough water to supply needs.  The state is spending money to solve this very problem on the Pecos.

Kristan - If this is crucial to the model, then we need to get a legal opinion.  If it does not matter in the model, then no need to focus on it.  It has happened in other states.

All I am saying is show me a case where a city is cut off.

Cities would likely be curtailed.

Curtailment, yes, but not cut off.

NM Constitution does not provide guarantee to municipalities for water.

Curtailment happens all the time.

Vince - In the model, for the Gila basin, we can set a cap for total consumption, and then have a series of priorities as to how water would be allocated in the case of a priority call.  Need to talk more about it later.

Gila and San Francisco are capped at domestic, indoor use only.  In San Juan settled with a shortage sharing agreement went along with the water rights by priority.  Can be done by court or through shortage sharing agreements.

But these don’t cut off people from drinking water. 

In Pecos, the only reason that municipalities have not been cut off is due to buying out the senior rights to protect the junior.

Kristan - Don’t need to settle this today.  We need some research to see how to deal with the issue of who loses water.

The Ammodt case probably is an example.

Kristan - We will do some research.

Vince - Livestock demand, where does it come in?

Depends on the basin.  In the Gila basin, everything is different from in rest of state. State engineer is treating it by priority for livestock uses.

Geoff – In the WATERS database, domestic and stock wells tied together, although actual wells are sometimes in physically different places.

Maybe just looking at merged files.  Sometimes the livestock well is tied to number of animals. 

Don’t think livestock water has a priority date.

Many were not included in adjudications.

Simplest way is to multiply average use by the number of animals.

Need to consider the different areas, especially with dairies.

Gets back to  question about an economic element – prices/crop/product driving demand?

Need to distinguish open-range and dairy cattle.

A dairy cow drinks about five times as much as range cow.

There is also additional dairy water use.

Wildlife has to be considered in open-range water use.

Vince - Historical data would include that collateral use. 

Too refined to calculate so detailed.

Vince - Distinguish open-range vs. concentrated industry and the amount of water use for each.

A complication is that, outside the Gila, because of New Mexico law, groundwater or surface water for livestock is not considered a water right and is non-transferable to other uses.

Exception is dairies--they need an adjudicated right.

Kristan - Are you comfortable with using historical data to incorporate the wildlife consumption?

Except with groundwater, it may not be captured in historical. Livestock numbers and wildlife numbers don’t correlate.  Could sell cattle, stop pumping, and let wildlife fend for themselves.

Vince - So you just stop using the groundwater.  We need to be careful in the Gila where most of livestock is open range.

Some people will continue to pump for wildlife and others won’t.

If take half cattle off, you still are pumping.

Windmills allow you to pump half the amount.

This is probably going to be insignificant for the model.

If you say a million cows on the range, then you cut cows in half, still not using same amount of water.

Correlating water use with head of cattle may not be linear relationship because taking half of the cattle off but none of the wildlife off means different water use.

Vince - Are these all the water uses?  What about re-use of wastewater? PNM; Silver City- golf course, ball fields; Deming – Luna Energy uses wastewater, golf course, parks.

In Silver City need to count return flows.

Vince - We need to be able to separate ground water and surface water and return flow.

Is the water from Lordsburg insignificant?

Vince - No, I’m thinking of this as generic, and then we break it out by cities, maybe by county for rural, domestic wells.  Mining, agriculture, reaches of river broken out separately. Lordsburg area, maybe it is all groundwater.  Breaking it all up, this is just generic.

Accessible groundwater is different depending on whether use is agriculture or municipal, due to depths and cost.

Kristan - We talked about model segments, but you see as we developed the causal loop that we have to connect to other segments.  Today we did groundwater, but it is connected to the surface water segment as we have seen.

Vince - Depending on area, figure out if surface or groundwater being taken, then some return flow and the difference will be the total amount consumed.

Potential for mining contamination issues to affect return flow water

Vince - Don’t have to worry about with the cities, but maybe we do with mining and agriculture.  There are legal constraints.

Isn’t Phelps Dodge proposing to use water to dilute?

Kristan - Detailed quality modeling may be a future factor.  Can we put a simple placeholder for the first year of the model?

Yes.  Have to think about.

Information available on quality?

Environment Department is considering a permit for Phelps Dodge.

It has been part of the closing permit for one of the mines.  Idea is to co-mingle water as a form of dilution.  Uses existing water rights.  

Vince - We have gone through the whole demand sector.  Next time we’ll focus on linking the water use and showing this in a more refined way.

Other info/announcements

Howard spoke with Don Weaver, and found out that the Catron County Wildlife Protection Plan is available.  Sent Vince an email on it.

Vince, good airline route map for all those communities!

Vince - Roadmap for the model.  All the lines will be the linkages in the model.

Questions on $1M in funding and Coordinating Committee work on the CUFA.

Vince has Balleau study

Meeting schedule:

21 June, 7:00 Webex


5 July, 7:00 Webex


19 July, 7:00 Webex

