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John D’Antonio is a registered professional engineer
in New Mexico and Colorado and has experience in
hydraulic design, acequia rehabilitation, water
resource management, and water policy development.
Before he was appointed by Governor Bill Richardson
to the state’s chief water post as state engineer, John
was Cabinet Secretary of the New Mexico Environment
Department in 2002. He served as the Director of the
Water Resource Allocation Program for the Office of
the State Engineer from 2001 to 2002 and served as
the District I Supervisor in Albuquerque from 1998 to
2001. John worked 15 years with the U.S. Army Corps
of Engineers as a hydraulic design engineer, as the
Chief of the Hydrology, Hydraulics, Sedimentation, and
Floodplain Management Program, and was the project
manager for the Acequia Rehabilitation Program. A
native New Mexican, John received a bachelor’s degree
in civil engineering from the University of New Mexico
in 1979. He has been a member of the Governor’s Blue
Ribbon Task Force on Water Issues from 1998 to the
present. In his post as State Engineer, John is the
Secretary of the Interstate Stream Commission,
Chairman of the Water Trust Board, Governor’s Water
Infrastructure Investment Team, and the Governor’s
Drought Task Force. He is also the New Mexico
Commissioner to the Rio Grande, Costilla, and Upper
Colorado River compacts.
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Good morning. It is always nice to be at the WRRI
conference. I look forward to it more than any other
conference. You all are probably glad that I am going
to be talking about something besides Active Water
Resource Management, since I seem to be talking
about it every time you guys see me. And, I see all the
water groupies in the room.

I did spend a stint in the Environment Department
as the department secretary at the end of the last
administration. It was really good for me to do that,
even though I was only in the office for half a year.
Essentially it exposed me to the work that the
Environment Department does with water quality
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issues and the surface water and groundwater bureaus.
They had some really good people. We have had the
pleasure of being able to work with them on some of
our studies with respect to salinity issues in the Pecos
River and the Rio Grande.

I think that interaction between the Office of the
State Engineer and the Environment Department is
essential; quality and quantity are intertwined as we
move forward. We just do not have enough good
quality water in New Mexico not to involve quality
issues. Now let’s talk about quantity issues. As New
Mexico’s demand for water continues to grow, supplies
are pretty much the same. We have a variable supply
that we have to deal with on a year-to-year basis, but
those concerns of quantity and quality are obviously
going to be interconnected. Water quality issues are a
significant portion of the Office of the State Engineer
and the Interstate Stream Commission’s (ISC) work
and are factors in many decisions including interstate
compact deliveries, endangered species management,
and desalination of brackish and saline waters.
Integrated water quality and quantity management has
also resulted in much closer working relationships
between our office and the Environment Department.
I am going to highlight a couple of instances in which
we have had the ability to work on water quality and
quantity concerns within the state of New Mexico. I
am going to be pretty brief on both of these. One of
them involves the Pecos River and the other one
involves the Rio Grande and looking at some salinity
issues.

First is Malaga Bend. Figure 1 shows the location
of Malaga Bend. If you look at the state map, the area
is at the very bottom corner south of Carlsbad. If you
look at the map of the Malaga Bend area, you see the
Pecos River as it comes down the curve in the river to
where Malaga Bend is located. The Red Bluff gage
where New Mexico makes its compact deliveries to
the state of Texas is down at the southern boundary.
The Rustler Formation is a problem in the area. It
discharges brine, saturated with sodium chloride and
some other things, into the Pecos River through the
springs in the Malaga Bend area. The average
discharge of the springs is about 200 gallons per
minute, and water in the brine aquifer ranges in quality.
The water quality there is pretty bad containing from
187,000 mg/L chloride to about 125,000 mg/L. The
sulfate content ranges from 13,100 mg/L to about

Figure 1. Malaga Bend Salinity Alleviation

10,000 mg/L. Figure 2 shows the salt loading in that
particular area from the 1960s to the mid 1970s. The
y-axis indicates the gain in chloride loads in tons per
day. You are looking at an excess between 300 and
400 tons per day in the years when there was a large
contribution. A public law that was passed as a result
of this—Public Law 85-33 dates back to February
1958. It provided authorization for the Malaga Bend
Salinity Alleviation Project. That project has been and
was fairly functional for a period of time.

It was reasoned that the brine spring inflow could
be reduced by pumping the brine from the aquifer to a
nearby depression where it would evaporate. The
project itself, in concept, was supposed to accomplish
this. The project was implemented in the early 1960s.
However, it failed due to brine leakage from the ponds.
After the ponds failed, there was project reactivation
in the early 2000s. It was activated for a period of
time because we continued to understand the
importance of some decent deliveries to the state of
Texas from a water quality standpoint. In the early
2000s, the ponds were lined, and we started pumping
brine again into those lined ponds. The salt reduction
goals for the reactivated project were to reduce the
salt flow by about 25 percent, not more than 367.7
tons per day. Data gathering since that time has not
been consistent, but for the last quarter of 2004 the
salt reduction goal was achieved about 86 percent of
the days.
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The Pecos River Compact obligations themselves
do not require the State of New Mexico to deliver water
of a certain quality, which is a good thing. The quality
downstream in the Red Bluff area in Texas is really
pretty poor. The total dissolved solids (TDS) of the
Pecos River water averages between 8,000-9,000 mg/
L. Current water right permitting allows pumping of
about 645 acre-feet per year of brine for this particular
project. All of the water that is pumped is lost to
evaporation. All of the water that is pumped is
considered delivered to the state line as part of New
Mexico’s water quantity obligation, but it is important
to get the quality to at least a respectable level. They
do not actually do much farming anymore in that Red
Bluff area in Texas because the water quality is so
bad.

The next thing I want to talk about is Rio Grande
salinity in the Texas/New Mexico border region. If
you look at the lower Rio Grande on Figure 3, the
lower Rio Grande is really considered to go from
Elephant Butte Reservoir, which is at the top of this
particular map, through the Caballo Reservoir, down
through the Hatch and Las Cruces area, and down to
the state line at El Paso. We have just recently made
the Lower Rio Grande area into a Water Master
District. We are starting to look more at that area
regarding water quality.

For a long time, there has been contention over
the quality of the Rio Grande water that is received
by Texas. In 2002, there was a big meeting between

Figure 2. Salt Loading 1960-1975

Figure 3. The Lower Rio Grande Master District



24

John D’Antonio

Texas and New Mexico. A technical committee put
together a compilation review of water quality issues
from that particular meeting. From 2000 to this year,
SAHRA, which is the center for Sustainability of
Semi-arid Hydrology and Riparian Areas, has done
research on salinity in the Rio Grande with National
Science Foundation funding. Studies by SAHRA and
others conclude that natural upwelling of sedimentary
brine is the dominant source of salinity in the Rio
Grande, as opposed to some of the thinking that it is a
result of a lot of the agricultural irrigation that has
gone on upstream. That is important. It is important
for us as an agency in dealing with Texas. We are in
the unenviable position of being upstream of a
downstream state that relies on and utilizes our return
flows.

If you look at historical lawsuits, there are always
issues with the amount of water delivered and also
the quality of water that is delivered. We have been
working closely with the Environment Department and
the New Mexico Attorney General’s office. We have
some good contract attorneys as well as our staff
attorneys looking to stay out of litigation with Texas,
making sure we make our compact deliveries, and
trying to make sure the water quality issue is not a
factor.

Figure 4 is a graphic of the basin groundwater
system that was prepared by SAHRA and New Mexico
Tech researcher Fred Phillips, who will be talking
tomorrow. It shows the basin groundwater systems and
the systematic hydrogeologic cross sections that we
use in looking at this information. We start from the
San Luis Basin up in Colorado and move across the
New Mexico/Colorado state line. Here is an aerial
depiction of the river from Colorado down through El
Paso to Fort Quitman. If you look at the cross sectional
schematic, you see the San Luis Basin and the
upwelling of that water. Those saline sources come
from the Española, Albuquerque, Socorro, Palomas,
and Mesilla basins.

The Interstate Stream Commission and New
Mexico Environment Department have an ongoing
collaborative salinity study. It is a joint study that was
initiated to review previous investigations. It will
require a current picture of salinity conditions in the
Lower Rio Grande. The results of sampling are
consistent with historical values. The results support
those of other independent researchers. SAHRA has
been heavily involved. Researchers Phillips, Hogan,
and Eastoe have done the majority of the work.

If you look at some of the chloride concentrations
versus time, the plot in Figure 5 shows chloride
concentrations at the San Marcial station in red and

Schematic Hydrogeologic Cross-
Section, Parallel to River Path

Basin Groundwater SystemsBasin Groundwater Systems

= basin terminus

river elevation

Figure 4. Basin Groundwater Systems
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orange and then El Paso in the periwinkle colors,
including data collected before construction of the Rio
Grande Project and Elephant Butte Dam. If you look
at the bottom axis of this particular graph, it goes from
1900 to 2005. You can see this information before the
project was actually constructed in the early 1900s
and the quality issues back then. Note that no trends
are apparent beyond brief concentration increases
during drought periods like that of the 1950s. If you
look at the 1950s, the concentrations are in this area.
In the 1970s we had an additional drought. In the
2000s, we actually have those concentrations going
up during periods of drought. The data suggest that
the Rio Grande Project has had little impact on salinity
levels in the Rio Grande.

What did we learn from the historical data?
Salinization along the Rio Grande occurred before the
reservoirs, agricultural drains, and wastewater
treatment plants were present. Little change in chloride
concentrations over time and observed increases in
downstream loads cannot be caused by evapo-
transpiration alone. It must be due to inflow of deep
saline or geothermal groundwater.

The Interstate Stream Commission has installed
wells in the New Mexico/Texas border region in
cooperation with the Elephant Butte Irrigation District
(EBID), over the period from 2002 to 2004 (Figure
6). We have installed a groundwater monitoring
network of nested piezometers and shallow wells near

the Texas border to monitor both water-level elevations
and salinity. The well ISC-4, which can be seen in
Figure 6 at the bottom of this system, located at the
terminus of what is called the Mesilla Bolson near El
Paso, intercepted extremely saline water at that
particular point. Recent investigations by the Interstate
Stream Commission and New Mexico Environment
Department identified extremely saline groundwater
in the El Paso area from that particular well site. The
numbers are pretty high: 31,000 mg/L TDS and 14,000
mg/L chloride. This suggests that there is upwelling

Chloride Concentrations vs. Time
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of the deep-circulating saline groundwater, as
suggested by SAHRA researchers. We do think that is
a problem, and we think it is probably a solvable
problem.

We hope we have an opportunity for saline
management. There is a potential for reducing river
salinity by intercepting the saline point sources, such
as intercepted by the Well ISC-4, that could result in
significant freshening of river water in winter non-
release seasons. It requires further feasibility studies.
It is a possible opportunity to foster regional interstate
salinity control authority that is patterned
administratively after the Colorado River Salinity

Control Forum.
I would like

to talk briefly
about that salinity
control forum that
is underway in the
Colorado River
system. An in-
crease in heavy
metals in western
rivers is really not
a unique situation.
Water quality
problems in the
Colorado River
were recognized
as early as 1903.

The Colorado River salinity problem has been the
object of several studies and investigations. Numerous
surveys of salinity sources and control measures have
been pursued by the Bureau of Reclamation, United
States Geological Survey, Environmental Protection
Agency, Water Resources Council, the Colorado River
board of California, the basin states, and several
universities. The seven basin states make up the
Colorado Compact. New Mexico is part of the lower
basin and the upper basin, but for purposes of delivery,
we are really part of the upper basin with Utah,
Colorado, and Wyoming. The lower basin states are
Arizona, California, and Nevada.

In the early 1960s and 70s, the seven Colorado
Basin states’ federal representatives discussed the
problem of increasing salinity levels in the lower
reaches of the Colorado River. In 1972, Congress
enacted the Clean Water Act, which mandated efforts
to maintain water quality standards in the United
States. At that same time, Mexico and the United States

were discussing the increasing salinity of the Colorado
River water being delivered to Mexico.

In 1972, there was a joint federal/state
enforcement conference on the subject of pollution of
interstate waters in the Colorado River and its
tributaries. They initiated formal efforts to establish
an overall salinity control policy. The conferees
concluded that such a policy would have as its
objective the maintenance of salinity concentrations
at or below levels found at the lower main stem of the
Colorado River in 1972. It was also recognized that
states had the right to continue development of the
compact portion of the waters and that temporary rises
in salinity might occur until the salinity control
program became effective.

Again, if you look at the upper basin states, they
have not developed their full apportionment on the
Colorado River, so states, especially like Colorado and
Wyoming, have additional projects that will be put in
place, and there could be increased salinity introduced
by those projects. New Mexico is really in good shape,
and if we can follow through with the Navajo Indian
water rights settlement, New Mexico will be using
their full apportionment of Colorado River water.

High salinity levels make it difficult to grow winter
vegetables and some popular fruits, because salt and
water systems plug and destroy municipal household
pipes and fixtures. Studies show that salinity damages
in the United States’ portion of the Colorado River
basin range between $500 million and $750 million
per year and could exceed $1.5 billion per year if future
increases are not controlled. Damages have also
occurred in the Republic of Mexico that have not been
quantified, but many expect them to exceed $100
million per year.

Colorado does have a salinity control program,
and we have learned some things from that program.
Perhaps we can apply those lessons to the Rio Grande
and put some programs in place to help isolate and
control the salinity and stay out of issues with the state
of Texas with respect to quality.

One other thing I would like to mention is that
our new domestic well regulations have a part that
deals with water quality. Under section 19.27.5.13
under action of the State Engineer, it indicates: “The
state engineer may reject an application for a 72-12-
1.1 permit [a domestic well permit] when the proposed
domestic well is to be located in an area of water
quality concern, where prohibition on or
recommendation against the drilling of new wells has

Studies show that
salinity damages in the

United States portion of
the Colorado River

basin range between
$500 million and $750

million per year and
could exceed $1.5 billion

per year if future
increases are not

controlled.
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been established by a government entity.” That allows
us to work with the Environment Department if there
is a problem with water quality issues. We can actually
use that as a means to reject an application for a
domestic well permit without going through a special
order.

Question:  Concerning the treatments for salinity that
John mentioned and others that the Environment
Department is involved with, is there any concern with
making the water too clean and affecting systems that
are naturally evolved with the higher salinity and TDS?

John: I think there is in some respects, especially when
you are looking at sediment loads. We see that all the
time in flood control situations where you have clean
water being released and you put a dam in place and
you don’t allow that natural sedimentation to flow
through the system. That water becomes sediment
hungry, and it takes out banks and scours rivers down.
From my standpoint, I think it can be too clean with
respect to sediment load.

Question: What types of legislation might the
Governor be considering for the Bureau of Water?

John: There are a few pieces. The promulgation of
the domestic well regulation has stayed some of the
legislative fray that has happened over the last few
years. There’s an enforcement bill that is pretty minor
that we are looking at. It helps underline some of our
processes in the State Engineer’s office to make it a
little more clear on enforcement issues. We introduced
it last year, and it went through most of the committees,
but it just ran out of time.

Some of the other legislation that we are thinking
about concerns the Strategic Water Reserve. In the
Pecos River, we are looking at making that statute a
little more friendly to allow augmentation well
pumping infrastructure cost to qualify as an
expenditure. There are not many significant items
regarding new legislation. Most legislation is
introduced by others, and we have to respond on the
fly. We typically have tens of bills that we review on a
daily basis.

There are another two pieces of legislation
anticipated. In working with the Governor’s Water
Infrastructure Investment Team (WIIT) and the Water
Trust Board, we are looking at water and wastewater
projects that would be done in conjunction with the

Environment Department, as it has been done in the
past. We will be looking at how to improve the capital
outlay process, which to me, in certain respects, is
broken in this state. There is a lot of piecemeal funding
that goes out to a lot of different types of projects. We
are trying to look at the water and wastewater projects
and needs throughout the state of New Mexico. We
are looking at
regionalization of
projects and water
systems. We have
started looking at
drinking water
projects that are in
compliance with
the Safe Drinking
Water Act. They
need to have water
rights, valid water
rights, before they
go in and start
asking for funding
from their
legislators and
from the governor.
We will start looking at putting some of the regional
systems together that really are the best way for us to
spend our money.

We are starting to treat the water projects and water
supply systems as businesses, looking at asset manage-
ment plans and leak detection and things of that nature
that would help us conserve water and actually put a
good business practice in place that allows us to build
good projects. There is a capital outlay process that is
in place that was put into place for the public schools.
We are looking at that process to see if it warrants
some consideration with regard to the water and
wastewater treatment projects. We can distribute
money and funds throughout the state in a more
regional, business-like manner that really allows us
to get a whole lot further with respect to our money
and the drinking water needs throughout the state of
New Mexico. So there are two bills that will be
introduced in that regard: a water and sanitation project
act and a modification of the water/wastewater
authority.

Question:  Earlier in the morning the Mayor mentioned
the expected pattern of growth for the state, the use of
desalinated water to perhaps meet the needs of

We are starting to treat
the water projects and
water supply systems as
businesses, looking at
asset management plans
and leak detection and
things of that nature that
would help us conserve
water and actually put a
good business practice in
place that allows us to
build good projects.
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drinking water in future developments, and the way
that the current rules are in place. I believe if you go
below 2,500 feet with a well and take out water with
TDS in excess of 1,000 ppm there are no water rights
restrictions on that unless it affects or changes the
aquifer in some way. Do you see any changes in that
in the near future?

John: No, I do not. It
is an old law that has
been there forever.
There are not many
people who use the
technology to drill and
pump from that depth
because it is very
expensive. I under-
stand there are some
people looking at it in
a development  west of

Albuquerque to try to have a self-contained
development. They are talking about energy issues and
pumping that water up and using it. I think the reality
is that no matter how deep you go, you will probably
have some interaction with some aquifer depending
on where you are. I think desalination is really the
future for many areas of the state to consider.

If you look regionally at the Colorado River issues
and look at the upper basin and lower basin states,
California, Arizona, and Nevada have overused their
supply and apportionment. The seven basin states have
been meeting and trying to stay out of litigation.
Essentially, what the upper basin has been successful
at doing is having the lower basin look away from the
river for additional water sources.

Desalination technology really needs to be
expanded and reviewed. New Mexico has a lot of
brackish water. The biggest area of concern with me
as the State Engineer is where those applications are
filed and what water source they may affect. Again, I
think there is a lot of water that is brackish in nature
that is pretty good quality with respect to levels of
salinity, but needs to be cleaned up. The sources are
fairly shallow in some cases, so we do not necessarily
have to go below that 2,500 ft. level to get and treat
some of that salty, low-quality water. The technology
is there right now. The cost is less than $3 per thousand
gallons to produce that water. We just need to make
sure that the points of diversion of that water do not
impair senior water rights. I think there are plenty of

locations in the state of New Mexico that would be
desirable for desalination projects.

It is a matter of identifying aquifers that are the
most suitable to clean up, generally those with the least
amount of solids. A portion of the problem is where
you dispose of the solid material generated by cleaning
up the water. There are many environmental issues,
but my feeling is that brackish water is so prevalent
throughout New Mexico that you do not necessarily
have to go to that 2,500-ft. level to try to extract it
because the drilling costs will be enormous. You have
clean-up costs and disposal costs that will add to that
equation. It is better to take the shallower water.

Question:  The 2,500-ft. level gets you out of the
requirement of having to purchase a water right. The
upfront cost of getting the water is not just the well,
but the water right to go with it. Am I incorrect on
that?

John: Not necessarily. Again, it depends on where the
2,500-ft. well will be located. Since I have been State
Engineer, we have entertained an application that has
broached that particular issue. There will still be a
permitting fee. In that particular case, you may be able
to go after the water. My issue would be whether there
is still some interconnectedness between some of those
aquifers, depending on the location. There could be a
substantial cost. The cost of drilling and pumping is
pretty excessive when you go down that deep.

Question: The well that went to 2,500 ft. was $250,000.
The well produces about 150 to 200-gallons per
minute, and it is 11,000 ppm.

The last number I saw for statewide municipal and
industrial water use was about 195,000 acre-feet. Of
that amount, how much is actually consumed by
humans? I am not talking about agricultural water, but
just potable water that people actually drink. A lot of
these projects being contemplated cost hundreds of
millions of dollars. I was at the World Water Forum in
Mexico City in March, and one of the comments that
came out of that had to do with the privatization of
water systems. There is a worldwide movement against
that. The conclusion that was coming out of the World
Water Forum was that a lot of these big water
companies that provide municipal water are getting
out of the game. Strange as it may seem, serious
commentary from the World Water Forum was that
they are getting out of the game and the bottled water

 ...we have literally $2
to $4 billion worth of
infrastructure needs

in the state, if you
look at the age of

infrastructure and/or
new water supplies.
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companies are moving in. How much water is actually
consumed by people in New Mexico, and is it less
expensive to build a bottled water plant, as some
municipalities are doing? There are municipalities
around the United States and elsewhere that are
building bottled water plants for human consumption
and relaxing the treatment and so forth for the rest of
the water. Why treat water that will be used in car
washes or for watering parks? So the question I asked
was: of the 195,000 acre-feet municipal treated water
used in New Mexico annually, how much is actually
consumed by you, the people in this audience, and the
people in New Mexico?

John: The domestic well use in the state is less than 2
percent of the total use. The total use of New Mexico
is in excess of 4 million acre-feet a year. I don’t have
the answer for you. I think we could figure it out pretty
readily just based on consumptive use of individuals.
But it is not a lot, and I think that is your point. About
75 percent of the state’s water is in agriculture, and
only 5 to 6 percent is in municipal systems. But the
actual consumptive use of that water is far less than
that. Your point is a good one. There are so many areas
in the western states that have been over-appropriated,
and when you get into a short supply, people are always
trucking in drinking water supplies to those areas that
got cut-off, so it is a consideration.

Question: In your role as the chairman of the Water
Trust Board, will you talk about the importance of the
proposed constitutional amendment for the Water Trust
Fund? Do you envision any changes in the roles and
responsibilities of the trust board coming in the near
future?

John: The constitutional amendment is to make the
Water Trust Fund into a permanent fund, which is
extremely important. In November it is going to go on
the ballot. Last year, $40 million was appropriated to
the Water Trust Fund. It was the first time that the
Water Trust Fund actually had money appropriated to
it. The water project fund is really what the Water Trust
Board administers, and that has been roughly between
$17 and $27 million per year over the last couple of
years. With money going into that Water Trust Fund,
it would generate interest, and that interest will be
applied toward projects. Hopefully, there will be some
other revenue sources that can be bonded against,
because we have literally $2 to $4 billion worth of

infrastructure needs in the state, if you look at the age
of infrastructure and/or new water supplies. We need
to start looking at funding those projects.

To answer your question with respect to how the
Water Trust Board will function—we are actually
trying to get away from being just another piece of
the capital outlay process and trying to look at
coordinated funding. The Water Trust Board was
essentially set up to fund large regional water supply
projects to  leverage federal dollars to help keep New
Mexico’s water for use within the state. New pipeline
projects, like the Navajo-Gallup pipeline project, and
the Ute Pipeline project, are some of the big
infrastructure needs within the state, and two particular
items that the Water Trust Board is looking at funding.
We have been looking at various other projects. There
is annually $100 million worth of needs that we have
applications for. We will start phasing in these projects,
but a lot of them are not ready to be built and are not
meeting the required standards. Hopefully,  through
this process that involves the Water Infrastructure
Investment Team, we can start looking at setting up a
technical team to help projects become ready for
funding. There are discussions about setting up an
office that would have a director, a deputy director,
and a project manager for the large water infrastructure
supply projects and for the water and wastewater
treatment projects. We would like to manage those
projects so that we have deliverables and money that
goes toward those most deserving projects.


