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Growth, Ecology, Traditions: Not Enough Water for All 
 
 

Additional Resource Stresses Since the Regional Water Plan (panel) 
 
Due to size, this panel transcription was split into two sections, (A) and (B). 
 
A.  Previous segment 
 Limited Available Water Rights 

    Lynn Montgomery, Mayordomo, Acequia de la Rosa Castilla  
 Integrating Land / Water Use 

    Gabriel Nims, Executive Director, 1000 Friends of NM 
 Global Warming & Water Supply 

    Elaine Hebard, Water Assembly Volunteer 

 Endangered Species Act & Flow Issues 
    Anders Lundahl, ISC, ESA Collaborative Program 

    (alternate: Janet Jarratt) 
 
B.  Below 

� New Urban Demands 
    Guy Bralley, Water Specialist, Sandoval County 

� Desalination Issues 
    Rich Kottenstette, Sandia Laboratories 

� Water Quality Standards 
    Michael Jensen, Amigos Bravos 

 
Ric Richardson:  The rest of the panel includes ... Guy Bralley, a water specialist with Sandoval 
County, who has also worked with the Rio Rancho Department of Utilities as a water and 
wastewater specialist; Rich Kottenstette, with Sandia National Laboratories, a project manager 
specializing for many years in research in removing arsenic from water; and Michael Jensen, 
who has been with the advocacy group Amigos Bravos since 2005, and is the coordinator of 
Communities for Clean Water and the New Mexico Mining Act Network.. 
 
 

New Urban Demands—Guy Bralley:  
 
I’m the water specialist for Sandoval County. In a quick preface, Sandoval County is about 3700 
square miles. It’s the fastest-growing county in the state, and I believe it is number 58 in the 
United States among fastest growing counties. Most of that is actually being driven by the City 
of Rio Rancho, which, as a municipality, is not under the jurisdiction of what the county does.   
(Municipalities, as you are aware, are not under control of Counties, so Sandoval does not 
approve such things as building permits for developments inside their city / jurisdictional areas.)  
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Future Water Demand 

Southern Sandoval County 

Rio Puerco Areas 
Rio West: 2008 to 2031 

 

What I’m going to talk about is a slide presentation I put together for some of the water demands 
on the Rio Puerco area. There have been some recent articles in the Journal about some deep 
wells being drilled out there, and that development is called Rio West. It’s just one of many 
developments going on in the middle part of the Rio Grande. Some of the others were 
mentioned—the SunCal development is 55 to 57,000 acres, substantially larger than this; Mesa 
del Sol, down south of the airport, is roughly the same size. It’s about 13,000 acres and Rio West 
is looking at about 11,000. This is based on their master plan, which has been approved by the 
County. 
 

  Rio Puerco Basin 

• Rio West: between Rio Rancho & Laguna Pueblo 

• More high growth potential in Southern Sandoval County 

• Currently minimally populated west of RR 

• By 2031:  

  Est of 70K + residents 

–Est 25-30K Housing Units 

–Projected to include industry & airport 

• Desalinization a proposed water source  

 
This area is west of Rio Rancho Estates, and it goes west until it reaches the boundary of the 
Laguna Pueblo (But does not include all the sections in that area). It would represent additional 
high growth in Sandoval County: currently that area, having been bought years ago from the 
King Ranch, is essentially minimally populated. Their master plan goes up to the year 2031 and 
would involve 25-30,000 additional housing units, which is about 70 or 80,000 people. There are  
some projections for industry and an airport out there. 
 
Desalination is being proposed as the primary source of water for that. There are some other 
options if that doesn’t work out, but we have begun—and I say “we” because the county is 
entering into a joint venture with the developer on this—development of the hopefully saline 
water and desalination of it as a resource. 
 

Rio West 

• Rio West proposed to be on 11,676.3 acres 

• Phasing (from developer’s master plan) 
 Phase   Years       DU’s / Phase   Cum built 
   1       08 to 15          12,164      12,164 
   2       16 to 21            7,154      19,318 
   3  22 to 27        3,302      22,620 
   4  28 to 31             972      23,592 
 “Max build out”       29,449 

• Industrial, to be on approx 2,300 acres 
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• Golf course, airport, open spaces, etc. 

 
Real quickly, what you see here is from the master plan. You see how those units would be 
phased in—“DUs” are dwelling units. You can read that as a house if you like, or it could be an 
apartment or a condo. So you get down to that number at the bottom, and max build-out is almost 
30,000 units. 

Rio West 

•Water demand driven by growth in pop’n 

• Early development (Phase 1: 2008 - 2015) 

• Housing (about ½ of total DU in phase 1) 
–Low Density       978  Units 
–Medium Density       9,297  Units 
–High Density            1,889   Units 

• Industrial will be 2,300 acres, and mostly in Phase I 

• Mixed use / employments, estimated 1,540 Acres 
 

As is generally accepted, water demand is driven by population.  As there is currently no 
population out there, there is no change in population (ie. growth) at this time, so there is 
essentially no demand.  This is their Phase One, which is in 2008. That may slide a little bit, but 
by 2015, you’re seeing about 12,000 units if you add all those up, so about half of the dwelling 
units would be developed in those first eight years. 
 

Rio West 

• Most early development proposed to be in NW sections 

• Desalinization a proposed source of water 

• Few wells exist in area currently 

• Permits for 6 deep wells issued (3 Sand, 3 Bern) 

• Exploratory, no production authorized 

• “No rights” required if: 

– >1,000 TDS, non-impacting, real-time monitoring 

– Top of aquifer is >2,500 feet below ground level 

– NMSA 72-12-25; repeal attempted last Legis session 
 

Again, desalination is a proposed source of water. There really aren’t any wells out there that are 
worth talking about—a couple of 90-foot-deep stock wells, suitable for some cattle, and there are 
three permits that have been issued by the State Engineer for this project. Three are in Sandoval 
County and three are in Bernalillo County. These are those deep wells you may have seen 
referred to. They’re exploratory, therefore those permits expire on the 20th of February, 2008, 
and there is no production associated with those.  
 
The reason those are targeted is a provision of the state water law [§72-12-25 NMSA] that says 
that if a well goes into an aquifer the top of which is more than 2500 feet from the surface, and 
the water there is non-potable, which is defined in that piece of legislation as being more than a 
thousand parts per million TDS [totally dissolved solids], then it’s not under the control of the 
State Engineer. In more simple terms, you don’t need water rights. You do, however, incur the 
need to treat the water, so that’s an expense. That [statute] 72-12-25 was proposed for repeal in 
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the last legislative session, and it did not get repealed, did not pass. So in a couple of years, 
you’re probably looking at that coming back up again. 
 

 Water Issues 

• Currently few wells: limited real knowledge base 

• Some “permitted wells” were not drilled 

• Existing wells are neither deep or high capacity 

• Uncertainties include: 

– Location or depth of water 

– Quantity of water, drawdown, flows 

– Content of water (mineral, TDS, etc.) 

– Treatment required to make water potable (desal, etc.) 

• Study done by Balleau; plus OSE and OCD data 

 
Because there are very few wells out there, there’s really not a lot of immediate area knowledge. 
A lot of the studies to support drilling the well and justify the expense came from wells that were 
done for the oil and gas industry. Some of them reach up toward the Laguna area, and there’s 
water known to be associated with those wells, and it looks promising. There’ve been studies 
done by Peter Balleau for the developer, and that first well, the conducting pipe has been 
installed. It’s only 90 feet deep, but that’s what the big rig will be attached to. That should be 
starting here in the next seven days. It will be done with an oilrig capable of going about 12,000 
feet down. We’re targeting going to 9,000 feet, but we’re hoping to run into water in the area of 
about 4,000 to 6,000 feet down. There would be additional wells required to prove what the 
quantity of water down there. First you’ve got to hit the water and then you’ve got to find out 
how much you really have, analyze the content of it and decide what kind of a process will be 
involved in treating that water to make it potable, and then determine the cost of doing that. 
 

     Water Demands 
 (Used as Basis for Model) 

• Construction schedule (of residential only) 

• From Master Plan (pages 23 and 24) 
   Phase & Year Units  Acre Feet 

– Ph 1: 08 - 15  12,164 DU    3,100 

– Ph 2: 16 - 21    7,154 DU    5,800 

– Ph 3: 22 - 27    3,302 DU    6,800 

– Ph 4: 28 - 31       972 DU    7,100 

– Max Build-out 29,434 DU    8,900 

 
This is a rough estimate of what those demands would be. This is for treated water, for 
residential only. So you’re looking at about 9,000 acre-feet of water at max build-out. 
 

 Water: Data Sources 

• Examination of OSE Well records & files 

– Few in south Sandoval County  
 (T12, R1E and R1W) 
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– Some south of area (in Bernalillo County) 

• Balleau study data 

– Historic data on 8 “old wells,” (1957-1980) 

– Needs additional study (this data may not have been required by customer in Balleau’s 
tasks) 

– Much is based on USGS study of Laguna lands (1984) 

 
This is basically just above the Sandoval/Bernalillo County line.  
 

 Area Water Sources 

• Existing wells are not deep  

– 4 exploratory well permits were issued 

– April and Nov 2004 

– 2 in 12N 01E 24 and 2 in 12N 01E 27 

– No record of completion of drilling at OSE 

• No factual depths to water (estimates only) 

• Depth of well will be a major cost driver 

• Drilling starting this month 

 
The depth is obviously a cost-driver for the well itself,  
 

 Water Quality 

• Drinking water preferred to be <500 TDS 

• Up to 1,000 TDS: “acceptable” 

• Balleau study discusses potential contents 

– Uncertainty: actual contents of water (TDS) 

– All data not yet available for all wells / sites  

• Level of treatment to achieve potability will be major cost driver of desalination process 

 
 Water Treatment 

• High TDS = higher cost to process 

• Until contents (TDS) known, process can not be selected & cost not well predicted 

• Process “requirements” will drive: 

– Energy cost (towers analyzing solar & wind) 

– Yield: %-age usable water / water pumped 

– Construction, Operations, Maintenance $$ 

– Locations, one or more?  Where? 

 
Given that you have to treat, the treatment will be a cost-driver based on what the solids are that 
need to be removed from the water. 
 
To bring this thing to a quick close, there have been four towers erected out there to analyze 
solar and wind energy available, that could be used to offset the power requirements for the desal 
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process. They’re being analyzed now, and those are on a temporary permit from the county. 
They’ll be there for about eighteen months to allow a full cycle of seasons for that power. 
 

 Desalination 

• Desalination yield may change with  

– Processes needed to address water composition 

– Improvements in technology 

• Assumptions (used in model): 

– Yield improves over time (.66, .70, .72, .75, .75) 

– High TDS could have yield as low as 50% 

– Values selected are notional 

• Demand / yield estimates ACFT to Pump 

– 1.0 – (% yield) = concentrate for disposal 

– Disposal method not identified: re-injection, other, etc. 

 
I developed a model—I’m not going to go into that, but I’d be glad to talk to anybody about how 
that was set up, to try and come up with how much water that appears to be required to support 
given levels of development.  Other developments in the general area will be evaluated for their 
impacts on water demands. 
 

 Conclusions relating to Rio West (as a stand alone project) 
 

• 2031, capacity estimate may be 18-20K acft / year  

– Common areas landscaping from re-use: 8K acft / yr 

• Approx 17 MGD (= 20K acft / yr / 365 days) 

• Safety factor may double this estimate 

– May need capacity to produce / treat 30-35 MGD 

– Redundancy, fire protection, summer demands, etc. 

• Not uncommon for peak daily demands to be 50% to 70% above average demand (July) 

 
In simple terms, if you look at—there’s an industrial component put in there that would cause 
you to pump some 18 to 20,000 acre-feet out of the ground to treat, and that would work out to 
about 17 million gallons a day. But demand in summer months, of course, is substantially greater 
than it is on that pure average, so you need to be able to treat probably about double what your 
demand is to meet summertime need. You’re probably looking at about 35 million gallons a day 
treatment capacity to meet the need, though out of the raw water ground would be  more, as the 
desalination process does not return all the water going in as potable (remainder is concentrate, 
and requires disposal: another expense). 
 

 Final Thoughts 

• Subdivision approval will require more detail on water demands, sources and proposed 
treatments; this proposed development is in an area requiring a 100-year water supply. 

• Not addressed above are the costs associated with 

– Treatment infrastructure & energy (Const + O&M)  

– T&D infrastructure, tanks, pipes, etc. 

– Wastewater, collection, sewer, reuse / reinjection 
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– Disposal of concentrate from desalination process 

– EIS, OSE approvals, acquisition of water rights ?? 

• Cost (revenues) must eventually cover the above 

• At what price does water become too expensive? 

• How much can you charge for 1,000 gallons? 

 
Subdivision review in Sandoval County, in the southern part, requires that the developer show a 
one-hundred year supply of water, so this is a big push and it’s more than in other parts of the 
state. It really comes down to ‘at what point would water be too expensive?’ and given that 
you’ve got to cover the cost of your expenses from the revenues or the water bills, what do you 
really expect to charge for water? 
 

 

Desalination Issues—Rich Kottenstette 
 

Desalination Overview 

Regional Trends and Applications  

 
Rich Kottenstette and Mike Hightower 
Sandia National Laboratories 
 
Middle Rio Grande Water Assembly  
June 2007               

 
Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company,  
for the United States Department of Energy under contract DE-AC04-94AL85000. 

 
Thank you for having me today. I’m actually filling in for Mike Hightower, from the lab, and 
we’re going to talk primarily about the technological part of desalination and help you 
understand what you may need to in order to formulate policy including conservation measures 
along with new water production.  
 
Current Worldwide Desalination Trends 

 
• 15,000 desalination plants in the world 

− Growth rate 8-10 %/yr 
− Supply 7 billion gallons per day (BGD) 1% of world’s drinking water 
− Reverse osmosis and distillation are most common systems 
− Primary applications are for sea water 

• $10B investment expected in next 5 years to increase desalination by 1.5 BGD 
• Plant sizes growing to nominal sizes of 30-100 MGD   

 
Desalination is practiced throughout the world, primarily in the Middle East and in the 
Caribbean, because of the water shortages there, but there’s a great new emphasis in Singapore, 
and now in the southwestern part of the United States with the new El Paso plant coming on line. 
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And I’m going to talk about some local examples, so we can see what’s happening here in New 
Mexico. 
 
It’s done in various ways, basically by distillation, primarily in the Middle East, but we practice 
it by reverse osmosis. The way they do it there is usually linked with power plants—they use the 
waste heat from the power plant, and they need both of those for their cities in the Middle East, 
so that’s why it’s economical to do it that way. Generally, it’s not economical to do multi-stage 
flash or multiple-effect distillation because of the energy requirement. That’s not necessarily a 
factor in Bahrain, Kuwait,the Emirates and Saudi Arabia, where most of this is practiced. 
 

State Water Managers Expect Water Shortages Over The Next Decade  

Under Average Conditions 

 

 
 Source: GAO 2003 

 
This slide basically shows where water managers indicate that water shortages will be 
experienced.  We all know that there’s water stressing in Nevada, New Mexico and California, 
but from this map they look like they’re not concerned.  This is an anomaly but only reflects the 
lack of response at t he time this map was composed. It’s clear that water stress is perceived by 
water managers throughout the United States, especially in the dry west. 
 

Use of non-traditional water supplies is 

growing rapidly 

 
• Desal growing at 10% per year 
• Waste water reuse growing at 15% per 
year 
• Could be the largest new source of water, 
by 2020 surpassing  current fresh water 
consumption 

 
This graph, and I’d like you just to focus on the 
graph and not so much on the verbiage on the side, 
talks about what’s happened in building new plants, 
and the capacity for desalination and wastewater 
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reuse, and I do want to say there’s been a real renaissance in wastewater reuse. And that is 
because of the low total dissolved solids, it's much more economical to address that first, before 
you go after the high osmotic pressure of brackish water. That’s basically the bottom line. If you 
have a lot of salt and a lot of osmotic pressure, you have to overcome that with power—pumping 
power, electricity— and that’s basically the technological problem. But we are seeing a 
tremendous influx of membrane plants for water reuse. 
 

Growing Trend in U.S. Membrane 

Treatment Plants 

 
This is the same slide presented in a 
different fashion. They call these membrane 
plants. The top line is a composite of all 
plants; the blue (middle) line talks about 
desalting plants; and the red line is, like I 
say, presenting a renaissance of these low-
pressure filtration (micro-filtration, ultra-
filtration) plants that are going in to address 
such issues as water reuse, water recycling 
and contamination problems. 
 

National Trends in Desalination and Impaired Water Treatment 
 

Increase in Number of Treatment Plants 
            <1993          <2003 
Desalting                     133              253 
Low Pressure              1              218 
– Micro Filtration          1              181 
– Ultra Filtration              0                37 
Total                            134               461 
 

Distribution of Treatment Plants 
            <1993              2001 
Number of States      13                 37 

 
This shows the same thing, the pressure 
plants going in, from one plant to 218 in 
2003, so there’s just a mushrooming of 
these kinds of plants, not so much in 
desalination yet, because that’s not the low-
hanging fruit. I want to leave that message 
with you today. The low-hanging fruit in 
water technology is the water reuse aspects 
first. 
 

Desalination and Fresh Water 

Costs 
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Basically this just shows you the cost of water; there’s a red line and a yellow line; that just 
brackets desalination, and they’ve come down for two reasons: the membranes are better, and 
they have developed a technology known as energy recovery, which takes the high-pressure 
hydraulic energy from the brine side and reuses it through a piston or another energy-recovery 
device such as a turbine. At the same time, fresh water costs have gone up, primarily because of 
supply. The easy water is gone and so acquisitions are just more expensive. The two cross up 
here and so you say, well they’ve crossed now so why don’t you just do desalination? That’s not 
quite—they’re very site-specific and the amount of pre-treatment one has to do for desalination 
will limit your options. When someone raises their hand and says, “We’ll just desalinate,” the 
problem is more in-depth than that. 
 
 Saline Ground Water Resources 

 
Saline aquifers in the continental 
U.S.  The brown shading refers to 
the depth of the aquifer. With 
appropriate treatment, inland 
brackish water resources could be 
an important source of water for 
thermoelectric power plant cooling.  
(Data from Feth, 1965) 
 
 
 
 

 
 Brackish (<3000 mg/l TDS) Aquifer Thickness 

 
 

This is just the brackish water. This looks 
at New Mexico—and this is not very well 
known, by the way. This map looks like 
we know everything, but there’s a lot of 
uncertainty about how well the salty water 
is connected to the fresh. 
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 Regional Trends in Desalination Developments 
 

• Brackish Water Use 
– El Paso currently constructing largest inland desalination plant (30 MGD) 
– California currently constructing 10 inland desalination plants going to 10% of water 
supplies from desal by 2030 
– Texas moving toward 3% of water supplies from desal 
– Arizona and Nevada planning multiple plants 
– Florida approaching 200 desal plants  
• Sea Water Use 
– California currently planning 10 large coastal desal plants, averaging 35-50 MGD 
– Texas looking at several coastal desalination plants 

 
This just sort of talks about where things are going on, and El Paso is where the focus is.  
Seawater is on the books. It will probably happen first in Texas and next in California. 
 
Use of Brackish Water for New Municipal Water Supplies 

 

     El Paso Desalination System (Largest in the U.S. ~27 mgd) 

      Typical RO System, similar  to Alamogordo and El Paso designs 

 
This is what a membrane plant looks like. There will be a grand opening for the Ft. Bliss-El Paso 
plant. That’s twenty-seven million gallons a day, and I might want to leave one other message 
with you: that plant puts three million gallons a day of brine back. I don’t consider it toxic, but it 
does have to go somewhere. In this case, you can see the red little area up there where they’ve 
proposed a big evaporation pond. Well at three million gallons a day, you can’t build it big 
enough. So they decided to inject it along the border of New Mexico. They did find a brackish 
aquifer with higher salinity than the plant concentrate.  This will comply with the non-
degradation goals of the underground injection control community.  
 
Current Desalination Efforts in New Mexico 

 

• Brackish Water Use 
– Many cities are actively pursuing desalination plants (Alamogordo, Horizon City, El 
Paso) 


