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The National Water Resources Association’s
position was to urge Congress to support Senate Bill
259 and House Bill 526 and amend Section 13 of the
Fair Labor Standards Act to include agricultural
employees. The following legislation was passed in
1997.

Any employee employed in
agriculture or in connection with
the operation or maintenance of
ditches, canals, reservoirs, or
waterways, not owned or operated
Jor profit, or operated on a share
crop basis and which are used
exclusively for supply and storing
of water, at least 75 percent of
which is ultimately delivered for
agricultural purposes.

In closing, the National Water Resources
Association is addressing current matters of impor-
tance to its membership and has adopted 35 Resolu-
tions and Position statements ranging from the
Reauthorization of the Endangered Species Act to
Transfers of Reclamation Project Facilities.

Thank you.



John Shomaker is president of John
Shomaker & Associates, Inc., a water-resource
and environmental consulting firm in Albuquer-
que. He received B.S. and M.S. degrees in
geology from the University of New Mexico in
1963 and 1965; an M. A. in the liberal arts from
St. John'’s College in 1984, and M.Sc. and Ph.D.
degrees in hydrogeology from the University of
Birmingham, England in 1985 and 1995. He has
33 years of experience in New Mexico water
matters, including four years with the U.S.
Geological Survey, four years with the NM
Bureau of Mines and Mineral Resources, and 25
years as a consultant. He has prepared over 100
groundwater reports available in the public
record, and has testified in many water-rights
matters including 19 State Engineer hearings. He
is an adjunct Professor in Earth and Planetary
Sciences at UNM. Shomaker & Associates
specializes in groundwater supply studies and
planning, groundwater flow modeling, assistance
with design and well-site hydrogeological ser-
vices for water wells, and water-rights transfers.
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I am going to talk about New Mexico First’s
recommendations relative to the State Engineer and
the Interstate Stream Commission (ISC). I think by
the time I am through you will realize that you have
heard it all before and you agree with me.

New Mexico First was founded by our two U.S.

. Senators about 12 years ago to give New Mexico
citizens an opportunity to become well informed and
to take leadership roles in deciding the course of
legislation in the state. Each year New Mexico First
conducts two town halls, each one on an issue
important to the people. The idea is to have a truly
informed discussion to build leadership about it and to
develop a consensus about it, and then organize an

implementation team to carry the recommendations
forward to all parts of the state.

New Mexico First held a town hall in June 1997
called, “Managing New Mexico’s Land and Water

Resources for the Best Use: Now and Through 2020.”

About 130 people attended it and probably one-third
were water experts, like the people who are in this
room, and the rest of the people there were not-they

were community leaders from all over the state. These

130 people studied a very fine background report
prepared by Tom Bahr at the Water Resources
Research Institute, immersed themselves in the
subject, and met for a very intense three days. A
consensus emerged from a very well informed
segment of the body politic. One of the principal
consensus recommendations was this:

The Town Hall overwhelmingly
recommends additional funding for the
State Engineer... The Town Hall
strongly recommends that the State
Engineer be given sufficient money to
implement a comprehensive water
inventory, adjudication, and adminis-
tration system, including geographic
inforniation systems and a publicly
accessible database. '

It is worth mentioning that the second town hall, in
1988, ten years before, had almost the same recom-
mendation.

Today I am here to talk to you as a member of
that Town Hall and the implementation team that
came from it. As things are now, when a firm starts a
project for a client it spends many, many hours
searching the State Engineer records. With all due
respect, some records are disorganized, hard to find,
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We need to show that we
can administer our water

and difficult to understand. It is hard to know when
you have seen all the records that you need to see
because you do not know where the rest of them are.
This situation is very good for consultants because we
get paid by the hour, but it is not very good for New
Mexico. The worst part of it is that when a State
Engineer staff member starts a project, he or she has
to go through the same process. It has been estimated
that somewhere between 40 and 70 percent of profes-
sional staff time is devoted to this labor of data
gathering. The body of water-rights records has been
accumulating since before statehood-it has more than
100 years of records. This body of records is approxi-
mately three million documents. It is being added to
very rapidly, as you can imagine, with paper records,
maps and computer files, but files that do not talk to
each other.

You have already heard in yesterday’s presenta-
tions that if New Mexico is going to hold its own in
contention over water with other areas, this situation
needs to change. We need to show that we can
administer our
water rights
effectively and
efficiently, and
we absolutely

rights effectively and

efficiently, and we | | must not be
absolutely must not be || seen as slow or
1 haoh d haphazard
seen as slow or haphazar about it; there
about it; there is too much || is too much
competition now for that, || competition
now for that.
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John Shomaker @ Trere was a lot

of discussion yesterday about New Mexico’s relation-
ship with the federal government relative to water. I
think we at least understand that if we are to be taken
seriously and not have our water managed for us, we
need to be in a position ourselves to administer our
water effectively and efficiently.

Two other inevitable pressures that require us to
do this are drought and growth. We are going to have
another drought. We are going to have another
drought that will be worse than the drought of the
1950s. We already have seen how much difficulty the
State Engineer has in keeping up with the movements
of water required by the growth we have been experi-
encing. Right now the State Engineer administers
water and he acts as a referee to see that transfers are
done according to the rules, but inevitably I think he
is going to have to manage water to be sure that we
neither over-deliver nor under-deliver under our
compact obligations. This also will require that water
rights information be organized into a single, compre-
hensive, easily accessible database.

I think we should expect the State Engineer and
the ISC to have the kind of quick and unerring access
to water rights information that we expect from our
bank when we ask about our account, or we expect
from our travel agent when we talk about airline
reservations. Putting all this information into the
database, which has already started of course and goes
by the acronym WATERS, is not something the State
Engineer’s staff is going to be able to do in their spare
time. They do not have any spare time and they have
difficulty staying up with the flow of applications as it
is. There is a backlog of 2,000-2,500 protested
applications as we speak.

There are lots of additions to the State Engineer’s
staff, lots of equipment, lots of budget items that need
to be taken into account in the next legislative session.
Most important, I think, is the automation of water
rights records. In addition to some new engineering
positions and some new equipment, the State Engi-
neer and ISC have asked for 49 new positions which
will be temporary in the sense that they will sunset
when the job of abstracting the water rights has been
completed. This will take some money. The requested
addition to the budget is approximately $6 million,
more than 60 percent of the FY 1999 budget, but I
think, having watched the Office of the State Engi-
neer myself for 25 years, that it is not asking for a bit
too much.

New Mexico First and my fellow citizens and
members of the 1997 water Town Hall urge you to
help with this enterprise and try to get the Legislature
involved as much as we can and tell them how serious
this problem is. Thank you very much.
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James Davis, over-educated, DWM, received a
bachelor 5 degree from the University of New Mexico,
a master s from University of Utah at Salt Lake City,
and Ph.D. from New Mexico State University, all in
biology. Jim claims to be Responsible, having held
only two jobs in the last 19 years: New Mexico
Department of Agriculture for 18 years and Chief of
the Surface Water Quality Bureau of the New Mexico
Environment Department for the past 10 months. He
Enjoys public meetings and stimulating discussions
on water quality criteria, especially Hg and Se; he s
ISO interested audience to hear short talk on H,0
quality issues.
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is the Associate
District Chief for the New Mexico District, Water
Resources Division of the U.S. Geological Survey
(USGS). He received a B.S. degree in fisheries and
wildlife from the University of California/Davis in
1971 and an M.S. degree in fisheries from Humboldt
State University in 1976. Since 1972, Rodger has
worked for the USGS in the California, Montana and
Texas districts before moving to New Mexico in 1990.
Hydrologic studies have included work in the areas of
limnology, aquatic entomology, and surface-water

quality.

Lower Rio Grande R

Mark Jordan received his law degree from the
Lewis and Clark Law School in Portland, Oregon in
1984. While at law school, he received a certificate in
environmental and natural resources law. He received
his B.A. in 1976 from Austin College in Sherman,
Texas. Mark has been with the Texas Natural Re-
source Conservation Commission since 1988, starting
as a staff attorney in the Legal Division. In 1989, he
was promoted to Senior Attorney for Water Rights. In
1992, he was promoted to Assistant Division Director
of the Legal Division. Mark assumed his present
duties as Director of the Water Policy and Regula-
tions Division in December 1992.

WRRI
Conference
Proceedings

1998

O




WATER
CHALLENGES
ON THE
LOWER RIO
GRANDE

Water Quality
on the Lower
Rio Grande

WRRI
Conference
Proceedings

1998

James Davis
Surface Water Quality Bureau
New Mexico Environment Department

For today’s presentation on surface water
quality, I have put together overheads with some
water quality parameters for what we call the Lower
Rio Grande. I'm fond of an astute Will Rogers’
quote, “The Rio Grande is the only river I ever saw
that needed irrigation.”

Figure 1 is a map of the area I will talk about,
specifically from San Marcial in the north to Fort
Quitman in the south. I will make reference to the
three stations of San Marcial, El Paso and Fort
Quitman. There are 160 river miles from the San
Marcial station to the El Paso station and 80 river
miles from El Paso to Fort Quitman.

'O USGS Stations
[ State

Lower Rio Grande
m Cltles

6 0 8

14
Mexico N’\

‘2308
Y

\233-,-

) "\ gFor Quitman

Figure 1. Lower Rio Grande Sampling Sites




In figures 2-4, we looked at three constituents of
water quality—chloride, sulfate and total dissolved
solids (TDS). Recently there have been discussions
about these three constituents and that is why we
chose to present them here. All the data we are
presenting came from the STORET database.
Approximately 180 sites along the Lower Rio
Grande from Elephant Butte to Fort Quitman have
data in STORET. However, something important to
note and the main reason we are only referring to
three stations—San Marcial, El Paso and Fort
Quitman—is because only these three stations provide
enough data for long-term trend analysis. Other
stations had no substantial period of record, some
having had just a one-time sample. Significant
amounts of data are needed to provide confidence in
your data and helps to establish a trend. Quite a bit
of data have been collected over the years in a
somewhat haphazard manner. To have confidence in
your data, evaluation of the methodology, frequency
and consistency of data collection is quite important.
Therefore I will restrict my comments to the three
stations where we have a considerable amount of
data collected consistently over the years. Figure 2
depicts decade averages and the concentration of
chloride. The bar furthest back on the graph is the
instream water quality standard as it exists at each of
the three locations. The standard does not change
depending on the designated use of the river seg-
ment. You will notice two things from the graph.
First, over time, from 1970, 1980 and 1990 decade
averages, the trend is that water quality is improv-
ing. The geographic trend as you move down from
San Marcial to El Paso and then to Fort Quitman is
that water quality decreases and that is not '
unexpected.

Figure 3 was built similar to Figure 2 but for a
different constituent, sulfate. As for chloride, the
sulfate results hold both in time and geographic
trend. Figure 4 presents the results for TDS. Again,
the overall trend shows a decrease in water quality as
the water flows south to Fort Quitman.

Figure 5 is derived from the El Paso water
quality station, again presenting the same three
constituents. The solid line on this graph represents
flow in cubic feet per second (cfs) for the years 1987
through 1997. Right now, since we are at the end of
October, you can see the flow trend is about 300-350
cfs. Those of us who participated on the field trip on
Wednesday that was hosted by Gary Esslinger
discussed what the flow would be at this time of the
year and I think Gary’s estimate was right at 300-
350 cfs. This graph shows an inverse relationship for
these particular parameters between water quality
and flow. During the May-July time frame when

flow is around 1,000 cfs, you can see how these
various constituents decrease in their concentrations.
The dotted lines that have the same pattern as the
patterned solid lines are the standards for these
constituents. The standard for TDS is right at the top
of the graph at 1,800 mg/l. This graph provides the
inverse relationship between flow and quality. At
this conference so far, we have been talking about
water quantity issues. I think these graphs point out
very clearly how water quality and quantity are
linked to each other, and I believe it is important to
recognize that linkage.

While on the conference field trip on Wednes-
day, we stopped at Robert Faubion’s farm and looked
at his drip irrigation system. One thing he men-
tioned of particular interest to me was that when he
first put in the system, he sited the filtering system at
a lateral. He was using surface water that he was
pulling directly out of the ditch and into his drip
system and that worked. That worked until he and
everyone else experienced the typical monsoon
season here in southern New Mexico. The rainfall in
July and August, nonpoint source events if you will,
put water into the system and basically increased the
suspended sediments in the system such that the
filtration system he was using could not handle it,
forcing him to use well water. That is a very good
example of why we need to be concerned about
surface water quality. It is a concrete, economic
example of an agricultural producer who had put in
a very nice irrigation system but later had to move it
so it could continue to operate. The reason he moved
it was due to water quality issues.

Thank you.
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Figure 5. Lower Rio Grande trend for chloride, sulfate, and TDS as derived from the El Paso water quality sta-
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Rodger Ferreira
Water Resources Division
U.S. Geological Survey

The U.S. Geological Survey (USGS) provides
hydrologic data as well as data analysis to local,
state, and federal agencies to assist in the manage-
ment of the Nation’s water resources. Since the
1930s, the USGS has been involved with other
agencies in several data-collection programs and
hydrologic studies in the Lower Rio Grande. These
activities have provided much of the information
referred to by other conference speakers who have
presented some of their own interpretations and
studies here today. The attached bibliography lists
publications of the New Mexico District that
describe water-quality studies in the Lower Rio
Grande. The USGS has collected surface-water and
groundwater-quality data at many sites in the Lower
Rio Grande Valley. The location of water-quality
data-collection sites and the variability in water
quality in the Lower Rio Grande are presented in
this paper.

As an indicator of variability in surface-water
quality, dissolved-solids and pesticide data were used
from the Rio Grande Valley study unit of the
National Water Quality Assessment (NAWQA)
program. As part of the NAWQA program, a
surface-water-quality synoptic study of the Lower
Rio Grande was conducted in April 1994 and
January 1995. This paper uses data from four sites
that were included in the synoptic.

Variability in groundwater quality is exempli-
fied using data from the report Water resources of
the Rincon and Mesilla Valleys and adjacent areas,
New Mexico (Wilson et al. 1981). The USGS
conducted the study in cooperation with the New
Mexico Office of the State Engineer, who published
the results in Technical Report 43. The figures from
that report are used here to show horizontal and
vertical variation of groundwater quality.

Figure 1 shows the locations of surface-water
sites from Caballo Reservoir to El Paso, Texas,
where the USGS has collected one or more water-
quality samples. Water-quality samples have been
collected from about 50 sites on the Rio Grande and
on inflows to the Rio Grande. Samples have been
analyzed for a wide variety of different constituents.
The four sites with the longest period of sampling
and largest number of samples are Rio Grande below
Caballo Dam, 1966-68; Rio Grande at Leasburg
Dam, 1975-79; Tortugas Arroyo near Las Cruces,
1963-74; and Rio Grande at El Paso, 1930- present.

Data from four surface-water sites (Healy 1996;
USGS Annual Water-Data Reports for New Mexico)
demonstrate the variability of water quality in the

Lower Rio Grande. These sites, in downstream order
(Figure 2), are Rio Grande below Caballo Dam, Rio
Grande below Leasburg Dam near Las Cruces, Rio
Grande above New Mexico Highway 359 bridge at
Mesilla, and Rio Grande at El Paso. The bar graphs
for April 1994 and January 1995 show that
dissolved-solids concentrations increased in a
downstream direction. In April, dissolved-solids
concentrations increased from about 400 to about
650 milligrams per liter (mg/L) between Caballo
Reservoir and El Paso. Streamflow decreased from
about 1,400 to 850 cubic feet per second (cfs). The
increase in dissolved solids probably was due to
groundwater discharge and drain flow to the Rio
Grande, and the decrease in streamflow probably
was due to evapotranspiration and irrigation diver-
sions (Wilson et al. 1981). In January, dissolved-
solids concentrations in the Rio Grande increased
from about 600 to 1,100 mg/L between Caballo
Reservoir and El Paso. Streamflow increased from
about 4 to 180 cfs. The increase in dissolved solids
and flow probably was due to groundwater discharge
and drain flow to the Rio Grande along this reach
(Wilson et al. 1981). The increase in dissolved solids
was larger in January than in April most likely
because of the proportion of groundwater discharge
and drain flow relative to total streamflow at El Paso
(Wilson et al. 1981), which was larger in January
than in April.

The sum of concentrations of pesticides detected
in surface water (Figure 3) generally increased
between Caballo Reservoir and El Paso; however,
the concentration did not increase downstream
between each site as dissolved solids did. In April
and January at each site, the sum of pesticide
concentrations increased between Caballo Reservoir
and Radium Springs, decreased between Radium
Springs and Las Cruces, and increased between Las
Cruces and El Paso. In April 1994, one herbicide
and one insecticide were detected. The pesticides
detected in January 1995 included four herbicides
and one insecticide, a metabolite of DDT. None of
the concentrations detected during the synoptic were
above U.S. Environmental Protection Agency
drinking-water limits.

The USGS has conducted several studies involv-
ing water-quality data collection at groundwater
sites. Figure 4 indicates the locations of groundwater
sampling sites where at least one water-quality
sample has been collected. The number of constitu-
ents for which samples were analyzed at each
location varies from several to more than 100. Cross
section A-A’ (Figure 5) shows the variability in
dissolved-solids concentration with depth in the Rio
Grande Valley. In most of the valley, water with a
larger dissolved-solids concentration (slightly saline
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Figure 1. Location of surface-water sites in the Lower Rio Grande Valley where at least one sample has

been collected for water-quality analysis.
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Figure 2. Selected dissolved-solids concentration, in milligrams per liter, at four sites in the Rio Grande
between Caballo Reservoir, New Mexico, El Paso, Texas, April 1994 and January 1995.
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Figure 3. Selected sum of concentrations of detected pesticides, in micrograms per liter, at four sites on the Rio

Grande between Caballo Reservoir, New Mexico and El Paso, Texas, April 1994 and January 1995.
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Figure 5. Schematic of dissolved-solids concentration, in milligrams per liter, in groundwater near Las Cruces,

New Mexico, for cross section A-A’ (section trace shown in Figure 4).

water) overlies water with a smaller dissolved-solids
concentration (freshwater). The freshwater is also
underlain by slightly saline water. The thickness of
the upper, slightly saline water and freshwater varies
throughout the valley.

Figure 6 shows the approximate thickness of the
freshwater zone where the dissolved-solids concen-
tration is less than 1,000 mg/L. North and south of
Las Cruces, the thickness of freshwater is less than
400 feet. In the central valley near Las Cruces the
thickness of freshwater is about 2,400 feet. Factors
affecting the distribution of dissolved solids and
other water-quality constituents are not fully
understood. However, as additional studies continue,
more information will be available to more fully
manage water resources for the benefit of those
living in the Lower Rio Grande Valley. -
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Thank you very much for inviting me to speak
to you today on an issue that is very important to
Texas users of the Rio Grande. As some of you
know, Commissioner Baker was originally scheduled
to speak to you today but had to address a little
matter of an application for the disposal of low-level
radioactive wastes. You may have heard of it . . .
Commissioner Baker sends his sincere regrets that
he is not here and I hope I can be an adequate
substitute.

First, let me quickly say that I don’t disagree
with what the other two speakers have said as to
what the water quality data indicates. But the fact
that the Rio Grande is increasingly being looked to
as a source of public drinking water may require a
revision of the Water Quality Standards to meet
more stringent public drinking water standards. If
this happens, much more protection will be required
than the previous speakers have indicated.

Texas water users are becoming increasingly
concerned about the quality of water reaching the
state line. Average total dissolved solids (TDS)
concentration and sulfate in the Rio Grande increase
on average by approximately one-third between
Elephant Butte Reservoir and El Paso. High levels of
these contaminants can make water treatment very
expensive and affect crop production in Texas.

The surface water system in the Mesilla Valley
includes a network of drains that capture ground-
water resulting from agricultural and urban
irrigation as well as urban and stormwater and
wastewater treatment plants. While the drains are
crucial to agricultural and municipal operations,
they also return water to the river that contains
higher concentrations of TDS and sulfate that exceed
drinking water standards.

A stream segment listed as a source of public
drinking water typically would be required to have
TDS concentrations of less than 1,000 mg/l and
sulfate concentrations of less than 300 mg/l. How-
ever, the current water quality standards for the
segments below the state line in Texas are 1,800
mg/1 for TDS just below the line and 1,400 for the
next segment downstream. These less stringent stan-
dards were set before there was the current increased
reliance on the Rio Grande as a source of public
drinking water. In the recent New Mexico/Texas
Water Commission report, analysis of TDS and
sulfate data from surface water in the Mesilla Valley Conferenc
indicates that sulfate is the most critical problem— Proceeding
sulfate concentrations exceed the acceptable limits 1998
more frequently than do the TDS concentrations.
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But the fact that the Rio |
Grande is increasingly being |
looked to as a source of |

The results also show that both TDS and sulfate
concentrations exceed acceptable public drinking
water limits generally during the non-irrigation
season when reservoir releases are not available to
“sweeten” the water by dilution. The average
monthly TDS/sulfate concentrations would generally
meet acceptable water quality requirements for
drinking water only in September through February,
while average monthly values for March through
August would most often meet these water quality
requirements. However, there are periods during
these months when the limits are exceeded. Re-
corded monthly averages indicate TDS levels well
above the 1,000 mg/l mark during the nonirrigation
winter months—sometimes up to 1,900 mg/1 or
almost twice the acceptable level. This study used all
available water quality monitoring data, including
that collected by

- | New Mexico and

" | the U.S. Geological
Survey.

Currently, the
public drinking water may £ City of ElPaso is
. o o £ th | the only municipal
require a revision of the & | ¢ .
Water Quality Standards to | | water. By contract,
meet more stringent public || e Ciyalso
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| provides treated
water to colonias
through the Lower
Valley Water
| Authority. The
City’s uses reflect a
variety of contracts
and institutional
arrangements. For
many decades, El
Paso had a relatively small share of project rights.
However, changes in use with increased growth in
recent years have allowed the City to divert as much
as 50,000 acre-feet per year. The City of El Paso
continues to look more and more to the surface water
of the Rio Grande to meet its growing water supply
needs.
Historically, the cities of El Paso and Juarez

have relied upon groundwater for their water
supply. These groundwater supplies are being
depleted. Both cities need additional water supplies.
The City of El Paso, in the 1980s, applied to the
State Engineer of New Mexico for permits to divert
groundwater in New Mexico. The permit applica-
tions were denied and years of lengthy, expensive
litigation ensued. The litigation was settled when the
City of El Paso, New Mexico State University, and
the Elephant Butte Irrigation District formed the

have indicated.
Mark Jordan

New Mexico/Texas Water Commission to cooperate
jointly on water resources planning between Texas
and New Mexico entities. This group continues to
meet and has commissioned several studies regard-
ing water resources planning for the region, includ-
ing strategies for drain mitigation. The State of
Texas through the Texas Water Development Board
helps fund these studies.

As the City of El Paso continues to use more and
more water from the Rio Grande Project, it is
becoming more and more critical to obtain a larger,
more reliable year-round supply. Year-round
reservoir releases to meet increased municipal
demand would alleviate the TDS/sulfate problem,
especially in nonirrigation months. However, some
allege that changes to year-round release of water
from Elephant Butte Reservoir might create concerns
for the states of Colorado and New Mexico as it
relates to their water delivery obligations under the
Rio Grande Compact. Some feel that changing the
water use from irrigation to municipal use also could
make it less likely that there would be a spill from
Elephant Butte Reservoir.

For now, it is likely that Judrez will develop
additional groundwater supplies. But once these
sources are depleted, Judrez also may be looking
more to surface water from Mexico’s share of the
Rio Grande. When salinity concentrations in the
Colorado River flowing into Mexico reached 2,700
parts per million in 1961, Mexico complained loudly
about the degraded quality of the river. Salt loading
and reduced volumes of water from consumptive
uses and evaporation had caused lower basin states
and Mexico to receive water of decreased quality
with consequent degraded usefulness, increased
treatment costs, decreased crop yields, and damage
to soils. Irrigation increased salinity in two ways:
agricultural return flows carried salts leached from
cultivated fields; and the irrigation process caused a
concentration of existing salts because about half the
water applied was consumed by evapotranspiration.
Salts were leached from cultivated soils and subsur-
face formations and entered the river as a part of the
return flows.

The Mexican Treaty of 1944 regarding the
Colorado River provided 1.5 million acre-feet of
water per year to be delivered to Mexico but it was
silent on the quality of water. The United States
initially argued that it had no obligation to provide
usable water, but later backed off that position and
eventually agreed to deliver water of a specified
quality. In 1974, Congress enacted the Colorado
River Basin Salinity Control Act, authorizing an
extensive program to reduce salinity in the river.
Although the primary reason for the program was to
fulfill the federal commitment to Mexico, the result



also has been to protect the economics of the lower
basin: it has been estimated that each part per
million of salinity translates into $580,000 of lost
benefits from agricultural production and municipal
and industrial uses in the lower basins. The salinity
control program has reduced salinity loading by
163,000 tons per year, according to Bureau of
Reclamation figures.

Because of the increase in municipal use by El
Paso for the Rio Grande, the Texas Natural Resource
Conservation Commission currently is considering
setting the water quality standard for TDS and
sulfate at 1,000 mg/l and 300 mg/l, respectively, for
the Rio Grande below the state line. If this occurs,
the affected stream segments would be placed on the
list of impaired water bodies not meeting water
quality standards as required by Section 303 (d) of
the Clean Water Act. The Act further requires states
to develop and implement Total Daily Maximum
Loads (TDMLs) for the pollutants of concern for the
impaired stream segments with the goal of restoring
the stream’s water quality to meet applicable water
quality standards. A part of the process includes
identifying all point as well as nonpoint contributors
of the targeted pollutants and making load alloca-
tions among these that would meet the water quality
standards. In this process we would be looking for
assistance and cooperation from New Mexico. As it
has been previously pointed out by Jim Davis,
irrigation return flows are specifically excluded from
the definition of point sources under the Clean Water
Act. However, control of agricultural nonpoint
source pollution is addressed under sections 208 and
303 (e) of the Act requiring states to develop water
quality management plans. The plans are to identify
nonpoint sources of pollution and best management
practices to reduce them, including annual mile-
stones and the identification of funding sources.

A few months ago, representatives from the
water agencies of Texas and New Mexico met here
in Las Cruces to identify outstanding water issues
between the two states and to figure out cooperative
ways to address them. New Mexico officials indi-
cated they needed Texas’ help on groundwater
management in the El Paso/Las Cruces region, the
Lea and Gaines counties areas, and alternative ways
to meet New Mexico’s obligations under the Pecos
River Compact. We mentioned our concerns about
the water quality of the Rio Grande and the effect of
groundwater pumping on Rio Grande flows. With
respect to water quality, we discussed a joint water
quality monitoring and assessment effort for the Rio
Grande and support for continued congressional
funding of USGS’s monitoring efforts. With respect
to groundwater pumping, there is a concern by
Texas water users that groundwater pumping in New

WATER
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Grande much like what was occurring in Colorado GRANDE

before the Rio Grande Water Conservation District
was created in the San Luis Valley. The water
district was formed in the 1970s after local farmers
over pumped wells and sapped the Rio Grande.
Texas and New Mexico threatened to sue to ensure
their share of water. The solution was the federally
funded Closed Basin Project which pumps water
from Colorado
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state lands on the Year-round reservoir
eastern edge of the ] ¢ ti d
Valley into a canal re ef\s.es 0 meet increase
that pours into the municipal demand would
f{h‘; ?v;‘;“‘:ﬁém alleviate the TDS/sulfate
farmers can problem, especially in

continue to pump
and Colorado still
meets its delivery
obligation.

In the recent joint meeting here in Las Cruces,
the two states agreed to work further on these issues.
I look forward to working with my New Mexico
colleagues in picking up where we left off to resolve
these issues. Thank you.

nonirrigation months.
Mark Jordan
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Conversion of
Water from
Agriculture to
Municipal Use:

How tfo do it

Moderator:
John W, Utton
Sheehan, Sheehan and Stelzner, P.C.

Our last session featuring a panel discussion on
conversion of agricultural water to municipal and
industrial uses promises to be a lively discussion and
in case we have any ties, we have an arm-wrestling
table we can bring in and Tom Bahr will act as
referee.

Before we begin, I wanted to take a moment to
express my appreciation to Tom Bahr and the staff
members of the Water Resources Research Institute
for dedicating this two-day conference to my father. I
am very touched by that, and as you know there are
few things my father enjoyed doing more than going
to gatherings like this and interacting with the other
participants and engaging in conversation. After he
stepped down as Chairman of the Interstate Stream
Commission, his attendance at ISC meetings, simply
as a member of the audience, was quite good. I think
he attended nearly every water meeting he could. In
August he told me he was hoping he would be well
enough to be here today.

He enjoyed coming to these meetings not only to
talk to people and hear their ideas, but also I think

Panelists: (from left) Len Stokes, Gary
Arnold and Ed Archuleta; John Utton,
moderator

because he truly believed that water policy and water
issues are the essence of what we are about. These
issues go to our fundamental well-being and our
livelihood. Many of you who have been around the
water business for a while have heard the often cited
adage by Mark Twain that “whiskey is for drinking
and water is for fighting.” I think Twain came to
that conclusion after spending some time as a
reporter in the Nevada area during the silver and
gold rush days. Certainly he witnessed various
miners competing for water and what that meant. I
think that my father’s view would be that “the water
is for sharing”~that water is too precious a commod-
ity to fight over if you can avoid it. Sometimes you
stand on a principle and you cannot avoid a fight,
but if we can get along, sharing water is the best
policy. I think that was my father’s view. Working
on behalf of the state of New Mexico, working as a
law professor, and working on international law
issues, I think he certainly believed that. This
conference is an example of moving the process
forward; people getting together and discussing
ideas, understanding each other’s positions, and
trying to come up with a solution that makes sense
for everyone.

Again, I certainly do thank Tom and his staff for
providing this forum. I also want to thank everyone



who has given me their kind words and thoughts of
condolence.

Moving to our panel discussion, our panelists
have years of experience and expertise to share with
us in the areas of agricultural water rights transfers
and protection of agricultural water rights, and the
general issue of how we should use water rights
when we have competing interests, such as, agricul-
tural, municipal, industrial and other uses. In the
Lower Rio Grande, we have a well-established
irrigation project and a long history of agriculture in
the area. At the same time, we have a growing
population both in New Mexico and Texas. We are
experiencing economic development that everyone
agrees much of which will be good. Yesterday
Commissioner Martinez mentioned in his keynote
address the inevitability of conversion, at least some
conversion, of agriculture to municipal and indus-
trial uses. It is happening throughout the West. He
and most of us recognize that while the process may
be inevitable, you cannot deny the importance that
agriculture has in our history, culture and economy.
In New Mexico we have practiced agriculture for
more than 400 years.

If a transfer of water rights makes an irrigation
district or an acequia less efficient, if it makes it less
productive, even to the extent of harming the
viability of the project, or if transfers are so numer-
ous as to render an irrigation project essentially dry,
I think we have to question whether we have struck
upon a good deal-whether we will get a good result.
People like to cite the example of Owens Valley
outside of Los Angeles as reason to transfer water in
a rational and careful way. The Middle Rio Grande
Conservancy District, between Cochiti Dam and
Elephant Butte, is facing the same situation. The city
of Albuquerque is growing with a population
increase of 600,000 new residents projected over the
next 25 years in that valley. It has established a
water bank trying to find a mechanism to best use
their water so that agriculture is protected but newer
uses also be accommodated.

These are not easy issues. At the most basic
level, we are talking about economics and market
forces. We heard Lieutenant Governor Bradley talk
about how water rights are private property and they
are. Ordinarily if you have a willing buyer and a
willing seller you have a sale. There is something
about water, and I think it is encapsulated in the
Mark Twain quote, unlike whiskey which is a
commodity you drink, water is something that you
will fight for. Water is a commodity but there is a
“plus” factor here, some public policy aspect that
makes us all much more concerned about it. It is
reflected in New Mexico law. You can sell a water
right-and Steve Reynolds is often quoted as having
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dollar will determine what the highest use of water is
and the water will flow in that direction. But I think
there is more to it than that.

Public welfare considerations are a part of New Conversion of

Mexico’s transfer laws and they require an analysis nger from
. L L Agriculture to
of public welfare and conservation, in addition to ..
. Municipal Use:
whether you own a water right and whether you have How to do it

a willing buyer and a willing seller. Even if you have
a willing buyer and a willing seller, there must be
public notice. If you are selling your house, you do
not have to
advertise the
sale in the news-
paper if you
already have a
willing buyer, to
see if anyone

Public welfare considerations
are a part of New Mexico’s
transfer laws and they re-
quire an analysis of public

opposes the sale. . .
But with water welt:a}’e and conservation, in
sales, you must addition to whether you own
advertise the

a water right and whether
you have a willing buyer and

a willing seller.
John Utton

sale. The public
has an opportu-
nity to respond
and indicate
whether the sale
will be good or
bad or whether the sale should be conditioned on
some factor. So there are public policy consider-
ations wrapped up in this issue.

Yes, we would like to continue to have a viable
and healthy agricultural sector. Yes, we would like
to have a secure water supply for our municipalities,
for our economic development. That makes good
sense and I think it is inevitable. But we need to plan
for this inevitability. Yes, we would like to have a
healthy river. More and more, there is strong public
sentiment for protecting the riverine environment
with instream flows. Federal and state law are
beginning to reflect that reality. A recent Attorney
General decision in New Mexico concluded that
instream flows in a limited fashion are lawful in
New Mexico. It was the first time that conclusion
has been reached in New Mexico.

Hopefully our panel will suggest how we can
balance those competing objectives, how we can
protect the values of our society while at the same
time meet the economic and environmental interests
that society refers to as prosperity. How do we
achieve this? We have a very distinguished panel to
discuss just that. WRRI
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I think it is appropriate that John Utton is
chairing the panel this morning because when I lived
in Albuquerque I worked with his father, Al Utton,
on many occasions on issues affecting the City of
Albuquerque. Later when I moved to El Paso, almost
10 years ago, Al Utton spent a significant amount of
time in El Paso and as you know, he had a lot of
empathy toward El Paso and particularly Mexico. I
have read many of the articles he wrote on interna-
tional issues, especially groundwater management

and his views

At some point, and this is my on the need for
2 e groundwater
own. personal opinion, treaties between
looking down the road the United
across this count States and
Y5 Mexico. I think

particularly in the West

and in our geographic
location, there will be a
willing buyer - willing seller
concept based on supply and
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his vision will
come to fruition
in the not-too-
distant future as
we look for
alternative ways
to augment and
even replace
some of the
current strate-
gies we have for using water. The issues are very
complex and if there were easy answers we would
not be here this morning.

I would like to provide you with a clear under-
standing of El Paso’s facilities and the means by
which we have been transferring water from agricul-
tural to municipal use for a number of years. I know
these are different from the emerging issues you face
in this area or in New Mexico in general. They are
different from other parts of the western United
States. You also should know, and I mentioned this
yesterday, that Texas passed Senate Bill #1 in 1997
which basically rewrote the whole water code. It was
a complete sweep in terms of water planning and
deals with issues that Texas faces on interbasin
transfers and issues of groundwater and surface
water management. Texas is very much like New
Mexico and other states currently undergoing
substantial changes in water policy and how water is
managed. The future will likely be very different
from what it has been in the past.

El Paso has two surface water treatment plants.
One is a 40-million gallon per day (gpd) plant, our
Canal Plant or the Downtown Plant as we call it. It
was built in 1943 with a 20-million gpd capacity. In
1967, its capacity was doubled to 40-million gpd.

demand economics.
Ed Archuleta

The plant cannot be expanded because it was built
within the urban area of downtown El Paso and is
pretty well fixed in capacity. Our newer plant, the
Jonathan Rogers Plant, was opened in 1993 and it
also treats 40 million gpd. Thus, we can treat a
combined 80 million gpd.

We are working with New Mexico and all
parties comprising the New Mexico/Texas Water
Commission on the Regional Sustainable Water
Project. The component part for El Paso is to expand
the Jonathan Rogers Plant from 40 to 80 million
gpd. We have already designed the first 20 million
gpd expansion so we will be up to 100 million gpd
capacity within the next 2' years. Certainly by 2001
we will have a 100 million gpd surface water
capability. Not long ago, we had only the Canal
Plants’s 40 million gpd. When I came to El Paso, we
used about 20 percent surface water and 80 percent
groundwater—-now we are closer to 45 percent surface
water and 55 percent groundwater. When we build
the next phase of the project, at least in the short
run, 55 percent of the water we use will be surface
water.

Aside from expanding the Jonathan Rogers
Plant, we plan to build an 80-million gpd plant in
the Anthony area. The specific site has not yet been
finalized but it will be very close to the New Mexico-
Texas border in Texas. Its purpose is to provide
water to the Upper Valley of Texas, and based on a
recent analysis by our consultant and environmental
engineers, the best site is in Anthony, New Mexico.
Anthony could contract with the Public Service
Board in order to provide their component part, not
only for Anthony, but for the whole rural area which
is growing as well, from an economy of scale as
opposed to building a separate, small water plant in
the Anthony, New Mexico area. That decision has
not been made either by Anthony or by the Public
Service Board. The Public Service Board is very
interested in regional cooperation and has indicated
as much by board resolution for a number of years.

In 1995 we approached our legislature and it
eventually passed Senate Bill 450 making El Paso
the regional planner for El Paso County. That allows
us to plan for the big picture including the county as
well as the small private and public municipal utility
districts. The legislation also authorizes us to plan
with New Mexico and Mexico. It would not be
unusual for the Public Service Board to contract with
Anthony, New Mexico and even Chaparral, New
Mexico because the plan is to build a plant that is
close to the state line to serve the Upper Valley,,
possibly serving Anthony. The line would cross the
Anthony Gap into the El Paso area, right next to
Anthony. If Anthony were interested in contracting



with us, the arrangements could be made and we
would supply the water. Whenever there would be
more water than could be contracted for and deliv-
ered, the intent is to recharge the aquifer, the Hueco
Bolson, much like we are doing now- artificially
through the Fred Hervey Plant that treats wastewater
to drinking water standards. This would result in
treated surface water that either would be put to
beneficial use or recharged into the aquifer. There
remains a lot of work to be done including substan-
tial engineering work, environmental analysis, and
of course, policy and management discussions with
the parties affected.

One thing that I want to clarify concerns a
misquote of mine or some misunderstanding in a
recent article that appeared in the local newspaper,
the Las Cruces Sun-News. The impression given was
that somehow the Public Service Board was going to
obtain surface water from Elephant Butte Irrigation
District (EBID). That is not the case at all; our work
is with the El Paso County Water Improvement
District #1 (EPWID). What I did say is that if there
are contracts in place with Anthony and Chaparral,
in order for us to treat that water in an El Paso
plant—a Texas plant—Anthony or Chaparral would
have to bring New Mexico water rights with them.
That is what I said. Secondly, I did say that at some
point in time, I believe there will be a willing buyer -
willing seller concept. I refer primarily to ground-
water. At some point, and this is my own personal
opinion, looking down the road across this country,
particularly in the West and in our geographic
location, there will be a willing buyer - willing seller
concept based on supply and demand economics.
Somehow the newspaper article was written leaving
the impression that the Public Service Board would
obtain its water supply for the 80-gpd plant from
EBID. Now if EBID contacts us and wants to sell us
water, I assume we will entertain that type of
discussion. At this point, all our discussions con-
tinue to be with EPWID.

Yesterday Commissioner Martinez mentioned
there are four contracts in place with EPWID. He
also mentioned a fifth one that was just negotiated in
March 1998 that provides for a different form of
contract for agricultural to municipal transfers of
water. Let me talk briefly about our contracts with
EPWID. The first contract dates back to 1941 and
allowed the initial plant to be built, which treated 20
million gpd. The contract allowed us to provide for
long-term leases. You must understand that the El
Paso irrigation district is very different from the
EBID because there are thousands of landowners in
the El Paso irrigation district. As El Paso urbanized,
it has had to deal with thousands and thousands of
landowner accounts in terms of managing the water.

WATER
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individual landowners in El Paso County. We have GRANDE

entered into 75-year contracts for long-term leases of
water with those landowners. We entered into those
contracts progressively over the years. It is particu-

larly difficult dealing with contracts of small tracts, Conversion of

like one-tenth acre lots or one- or two-acre lots. We Wc?ter from
. Agriculture to
currently have almost 8,000 acres under lease in Municipal Use:
those 14,000 different accounts. unicipal Lse:
Howto do it

We also have annual short-term contracts with
EPWID and individuals who for some reason do not
want to use their water in a particular year; maybe
they cannot use it for some reason or it is not
available to them where they can physically divert
the water. The District identifies those situations. A
few years ago, we had a number of accounts that
were delinquent on taxes. We paid those taxes and
assumed the leases. In addition to paying the taxes in
arrears, we continue to pay for the water, the fees to
manage the water, and we will pay any future taxes
on that water. The way we obtain these accounts is to
pay an up-front
fee, which
currently is
$1,000 per acre

You must understand that
the El Paso irrigation district

or a prorated . .

pom‘;n of that is very different from the
and then pay the EBID because there are
individual’s

thousands of landowners in
the El Paso irrigation

taxes. In some
cases, landown-

ers cannot even district.
reach their Ed Archuleta
water as when

the edge of the

acequia cannot provide water to their property. In
other cases, the land has been subdivided and there
is no need for the landowners to get the water. In yet
other cases, some people simply want to hang onto
their water right.
We currently have about 5,000 acres of small
tracts still available for lease and we are aggressively
working on obtaining those tracts. Sometimes
landowners live in California or New York or
elsewhere and may be difficult to reach. Because the
tracts are so small, they are difficult to accumulate.
We probably are accumulating about 100 acres per
year and we are trying to increase that number
significantly in order to obtain those water rights.
Because of its urbanization, it is very difficult to
accumulate water rights in the El Paso district.
In 1989 the Public Service Board signed a
contract with the Lower Valley Water District— and WRRI
the Bureau of Reclamation was part of the process— Conference

in order to allow us to provide services to colonias P""‘;‘;egdsi"gs
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inside the city through the Lower Valley Water
District. We agreed to provide services on the
condition that they bring water rights to the table.
We have a contract with the District which required,
at the onset, that they accumulate a certain number
of water rights up front and then provide a 20-year
demand projection for water rights. One reason for
this condition is there are some risks on our part.
Treatment plants were shut down last week because
both districts and Mexico quit calling for water. One
result of the plants ceasing to operate was poor
quality water down river. Both treatment plants
currently remain
shut down so we are
not treating 80
million gpd and we
have reverted to
using 100 percent
groundwater. Many
of our customers
use surface water
for part of the year
and then switch to
groundwater, while some customers use groundwater
year-round, particularly customers in northeast El
Paso and the upper westside. When we shut down
our plants, we move to using 100 percent ground-
water and we start to provide the Lower Valley with
groundwater.

Part of the 20-year projection is to make certain
that we have sufficient water rights. We now have
50,000 people getting water where a few years ago
there were less than 10,000. We now are providing
water for nearly 40,000 additional people outside the
city through a colonias program. Those living in the
colonias must dedicate their water to us. If you live
in the valley as part of the irrigation district and
want the water, you must dedicate the water to us
and in turn transfer that water right through the
District to the Public Service Board for utilization at
the Jonathan Rogers Plant.

We entered into another contract in 1992-1993
with EPWID in conjunction with the construction of
the American Canal extension, which now is almost
completed. It is an International Boundary and
Water Commission project to separate United States
waters from Mexican waters. Most of the project was
paid for by the federal government, but we paid the
local share for the EPWID in exchange for water.

By March 1999 we will have renovated the
Haskell Street Plant which is a wastewater plant in
central El Paso. We will be discharging into that
canal as opposed to discharging into the river, which
is the current practice. When that happens, we will
get a 2 for 1 exchange of wastewater effluent for
surface water. That effort should yield about 16,000

is because we want

treatment plants.
Ed Archuleta

acre-feet of water per year. It is a large plant that
will deliver about 32,000 acre-feet per year into the
river. 4

I’ve described how we get water. If you add all
the numbers, you get about 52,000 acre-feet of water,
which represents about 45 percent of our annual
requirements. The reason we are pushing for year-
round operation is because we want to fully utilize
our two treatment plants. The Jonathan Rogers Plant
eventually will be expanded and in the future we will
have the Anthony plant operating. By the way, 80
million gpd is a long-term projection. We see the
Anthony plant initially operating in the 20-40
million gpd range. When a spill occurs on the river
and no one can take the water, the Public Service
Board could have contracts in place with our
irrigation district to take the water and put it to
beneficial use. Why not do that as opposed to
wasting the water because there is no place to store
the water? In times of operating spills or similar
situations, we could have the contracts in place to do
that. We currently do not have a contract in place for
that water.

The Public Service Board sees the following
possibilities. First, I believe that the one way to
obtain more water for the project is by supply-side
conservation. In other words, we have demand-side
conservation in place in El Paso and Las Cruces, and
we now need supply-side conservation. One method
is through lining canals in El Paso as well as in New
Mexico. One project being considered by the El
Paso-Las Cruces Regional Sustainable Water
Project-and most people agree it is a good candi-
date—is to line the Westside Canal. The several miles
long canal could be lined and thereby convey water
more efficiently. We also are working with EPWID
on lining the Riverside Canal which carries a
substantial amount of water to Lower Valley farmers
right below the Jonathan Rogers Plant. Several
projects in California and Arizona deal with this
concept. I push for investing in efficiency measures
for the irrigation system so we will have much more
precise accounting, delivery, and measurement of the
water. With increased efficiency, you can yield and
conserve more water than what I think currently is
being realized.

Another potential contract between the Bureau
of Reclamation and our district will allow for a
third-party contract. We have not yet negotiated that
contract with the Bureau and the irrigation district,
but we certainly hope to do so before the end of the
year or at least have substantial progress toward that
end. The contract would allow us to negotiate
directly with individual farmers anywhere within the
district. In the early days, we were restricted to
negotiating within El Paso’s city limits. This



contract would allow us to negotiate contracts in the
Valley for the short-term. The contracts would
probably be the drought type because I think most
farmers would want to negotiate in the short-term—
one to ten years. In that way, we would accumulate
water to deal with drought, even in a non-drought
year if farmers want to negotiate part or all their
water. As I said, the contract is not yet in place but
we hope to have it in place in the next few months.

Finally, let me say that I must be very careful
because I have a lot of customers. We have 150,000
meters and customers expecting good service. They
expect value and we try to deliver that. On the other
hand, my board has recognized it has to raise rates
periodically and send a signal to our customers that
water is precious. We revamped our water rate
structure in 1991 to a conservation rate structure. We
penalize customers in summertime compared to
winter use. We clearly must continue to send a
pricing signal. The board’s five-year financial plan
indicates that rates will increase. The projects to
which I have referred are going to be very expensive
for El Paso and that is why we visit Washington and
Austin trying to get federal and state assistance. But
there will be a big local burden, I can assure you of
that, and the price of the water will increase.

The price of water for agricultural use has been
very low. We know it’s low and it’s a good deal but
it’s not going to last. Currently we pay about $21 per
acre-foot to EPWID for water, which includes the
actual cost of the water plus administrative fees. We
know that price will increase but I have asked the
District not to give us a big bump but to give us
progressive bumps. We may need a short bump and
some other increases periodically. Whether you are
in the agriculture business or municipal business,
you know that people do not like rate shock. It is not
casy to plan for rate shock. We know the price of
water will go up and must go up, and we have to
increase our rates to fund necessary capital facilities—
but we must raise rates in a way that is reasonable
and responsive.

A problem we face is that we have customers
who can least afford rate increases. We deal with
colonias and with a city that is one of the poorest in
this country. From that standpoint, I think there
must be reasonable approaches to transfers as they
occur in order to respect the customer, realizing that
where water is diminishing, we must send a pricing
signal. I encourage the attendees at this conference
from New Mexico and the agricultural community to
work with El Paso in terms of sending that pricing
signal and provide information so that people are
aware that water is in short supply and it always will

"be an issue in this area. The problem will never be
solved totally as long as we keep growing and
demanding more water. Thank you very much.
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realize that as municipalities grow and more Conversion of

farmland in the District is urbanized, there will be a Water from
need to convert water from agricultural to municipal Agriculture to
and industrial use. Currently our district consists of Municipal Use:
133,000 acres and 90,640 acres of that total have Howto do it

water rights. We use that base to assess charges for
operation and maintenance and it is very essential
that we keep that base.

Currently water is transferred within our district
from one constituent to another. We do voluntary
transfers, which means that when a constituent with
water rights no longer needs the water or wants to
pay the assessment and wants to give up his water
rights, those water rights are then transferred to

other

a‘;gj’:ggs This [conservation pool] allows
District. We EBID to promote conservation
also allow by giving the water-right owner

transfers of

annual water a financial incentive to conserve

sold by one water.
owner to Gary Arnold
another.

Since New Mexico has recognized conservation as a
beneficial use, we have been working on a water
banking concept called a conservation pool. In other
words, if a water rights owner does not use his
annual water, then the water is placed in the
conservation pool and made available to other
farmers. This allows EBID to promote conservation
by giving the water right owner a financial incentive
to conserve water.
We currently are using our full allotment of
water on agricultural production within the Mesilla
Valley. We feel that if this water is converted to
municipal use, it should be made available to New
Mexico municipalities first, particularly the munici-
palities within District boundaries. We have been
working with the City of Las Cruces to develop
policy to allow the City to use EBID water for
surface water treatment. The City currently is the
owner of some of EBID land which means that it is
one of our constituents and has rights to water use.
Other ways to allow for municipal use would be to
lease annual water from the conservation pool. The
City and EBID also have a resolution allowing the
City to assign water from urbanized tracts within the WRRI
city for surface water use. This agreement would Conference
prevent transfers of water back to other farmlands Proceedings
within the District. This water is a major concern to 1998
the City. The land is urbanized, for example, @
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We are hoping if the
negotiation is done properly
and policy is set correctly,
it would actually allow

for a market approach to
this water. The market-
place, the demand for
water, would drive the

parking lots paved over agricultural land. EBID
would deal with the situation by having those
individuals owning the water rights make those
rights available to other farmers in the District
through annual water sales. Once an individual
decides to voluntarily transfer the water right away
from the parking lot or the nonuse, they would give
up those rights. EBID would have a waiting list for
people who meet criteria to get those first-class water
rights. The first individual on the list would get the
water rights available from any voluntary transfer.

We have worked
with the City of Las
Cruces on this
resolution to keep
the water within
the city limits and
not have it trans-
ferred out, and we
hope that it helps
build a surface
water supply for
municipal and
industrial uses. The
water would be
made available for
agricultural use
under the resolution until the City can build a
treatment facility, which is approximately five to
fifteen years down the road. ,

Several items must be considered when you start
looking at transferring water. First, any transfers
under New Mexico law have to be approved by the
State. Depending upon the outcome of the current
lawsuit, there potentially could be conversion
contracts required by the Bureau of Reclamation
between our district and the Bureau. Also, third-
party contracts would involve the City and the
District. You also need the successful negotiation of
leases between the water-right owner and the City.
We are hoping if the negotiation is done properly
and policy is set correctly, it would actually allow for
a market approach to this water. The marketplace,
the demand for water, would drive the price of the
water.

To recoup operation and maintenance costs, the
District must continue to keep the 90,640 acre base.
If an overage occurs, that is, an amount over and
above operation and maintenance and administration
of the water, the excess funds would go back to the
person who owns the 1and and has the right to use
the water. Another related concern would be year-
round flows. The situation is similar to the one Ed
Archuleta has in El Paso. EBID has approximately
7,000 contracts with individuals within our district.
About half of those are small tract owners. The other

price of the water.
Gary Arnold

3,500 are larger tract owners who are involved in
commercial production of agricultural products.

Our empbhasis has been to try to keep New
Mexico water for New Mexicans. We feel the duty of
the water that has been appropriated for the acreage
within EBID should stay with the land. It should be
appurtenant to the land. We feel the water should be
used by either the people who have established the
property rights or the populace, either within the
municipality or adjacent to or a part of District land.
There are some problems though. When you allow
these transfers, the first thing we see is competition
for the water among our farmers.

We have come to the realization that conversion
of water from agricultural to municipal and indus-
trial uses will happen. It is a demand that will be
placed on our system. The timing might be such that
by the time the City of Las Cruces, or the area’s

mutual domes-
tics, or Anthony,
or any of the
other municipali-
ties up and down
the river are

ready to use
surface water,
more agricultural
lands will be
ready for retire-
ment within the
District and thus
help create part of
the supply for that
demand. We feel
we will be able to
transfer some of
the water.

1 really feel
like this is some-
thing that I am at
home with
because I am a
native of Las
Cruces, I live right
on the river, and I
have watched the
valley do what it
has done for 50
years. The health
of the river is

Our [EBID] empha-
sis has been to try to
keep New Mexico
water for New Mexi-
cans. We feel the
water should be used
by either the people
who have established
the property rights
or the populace,
either within the
municipality or adja-
cent to or a part of
District land. There
are some problems
though. When you
allow these transfers,
the first thing we see
is competition for the
water among our

farmers.
Gary Arnold

critical to the health of agriculture in the Mesilla
Valley. We stand ready to work with the City to see
how we can evolve and move toward municipal and
industrial transfers, and hopefully we will be able to
overcome the obstacles that we will undoubtedly
meet in the future. Thank you.
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This conference has been very interesting to me.
We have had the federal government make some
statements, and we have had the state government
make some statements. We are in a heck of a
squabble and our squabble is about control. Itis a
very simple matter. The federal government wants
control, the state government wants control, and the
local government wants control. The issue of control
has to do with responsibilities. The City of Las
Cruces wants to control its own destiny and local
entities such as the Elephant Butte Irrigation District
(EBID) wants to do the same. Control carries with it
responsibility. If our constituents do not have water
at their tap or the District’s farmers do not have
water at the headgate, they are not going to call the
Bureau of Reclamation or the State Engineer. They
call us and what they call us is not very nice.

Local entities have a responsibility to our
constituents and we are fulfilling that responsibility.
We do so through planning and working together.
Contrary to a lot of what you have heard at this
conference, the sky is not falling. Problems with
water issues are ongoing, but the resolution to those
problems is ongoing as well. That is the attitude I
have found working here in southern New Mexico. I
have probably enjoyed working with EBID more on
the issue of municipal and industrial transfers than
on any other issue because of the willingness of both
parties to work together.

Currently, the City of Las Cruces utilizes
groundwater exclusively. We know that will change.
The time table for that change is not definite. Gary
Arnold gave a good estimation and although it is
hard to determine a target date, we must start to
prepare for that day.

Las Cruces sits partially in the valley and
partially on the east mesa. Figure 1 delineates the
portion of the city of Las Cruces within the bound-
aries of EBID. This was all farmland at one time and
over the years it has urbanized.

Figure 2 shows all the areas that are irrigated.
Gary Arnold talked about what happens when
someone comes in, buys a parcel, does not pay their
assessment, and is not going to use the land for
agricultural purposes. They voluntarily suspend their
water rights. EBID takes those rights, refers to
EBID’s waiting list, and transfers those rights to an
agricultural use in the valley. EBID has the statutory
authority to do this and must keep their water in
beneficial use. The black areas indicate where rights
have been transferred to another agricultural use.

WATER
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The City of Las Cruces passed an ordinance that
addresses two different issues. It addresses the areas
within the city limits that are in grey in Figure 2.

The ordinance states that anyone who wishes to Conversion of

develop those areas and take the land out of agricul- Wc.“er from
X . Agriculture to
tural production must lease those water rights to the ..
. e . Municipal Use:
City of Las Cruces. Price will be determined by How fo do it

market value. We have not processed any of these yet
so we do not know what the price will be, but there
are several requests on

the table currently so Problems with water
we are going to get . .
our feet wet pretty issues are ongoing, but

the resolution to those
problems is ongoing as

well.
Len Stokes

quickly. This arrange-
ment does not
constitute a taking.
The landowner will be
compensated for their
water allotment. We
will not lease the water right but we will lease the
water allotment appurtenant to the land. I think this
will be a major accomplishment. We put in many
hours with EBID working on this plan and I think
the effects will be very positive for Las Cruces’
future.
Another part of the ordinance deals with areas
outside the city limits that have petitioned for
annexation. Areas petitioning for annexation must
lease their allotment at no charge to the City. For the
lease of that allotment, the City will furnish water by
extending City service to the area. This does not
constitute a taking either. We are trading a service
for a water allotment. This effort will provide a pool
of surface water rights from which we will draw
when we begin to utilize surface water.
We have three sources for building a pool of
surface water rights. The source with probably the
least number of rights is on property owned by the
City of Las Cruces. Currently, the City owns
approximately 160 acres within the irrigation district
and we have project rights appurtenant to that land.
The tracts with water leased by the City are repre-
sented in grey in Figure 2. These tracts will be
another source for our surface water base when they
are developed. The largest source for securing
surface water rights will come from the conservation
pool that Gary Arnold discussed.
We do not have a third-party contract in place
but we are working with EBID to build the frame-
work of a transfer agreement. We understand we
must go through the Office of the State Engineer. [ WRRI

have had discussions as recently as this morning C°"fcrc.mc
with our district manager from the Office of the Pm‘i;;dsmgs

State Engineer. I think these transfers will happen
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GRANDE buy-off from the federal government as well as the

Office of the State Engineer. However, we are not

asking any federal or state agency to come do this for

us. I think every local entity represented here needs
to understand that. The notion that “I am from the

government and I am here to help you” is not right.
Local entities had better help themselves because if

Conversion of
Water from
Agriculture to
Municipal Use:
How to do it

you ask for help from Washington, D.C. or from the
State, you are not going to simply get help, you also
are going to relinquish control to the federal or state
government.

I have been privileged to work on these issues
and to work with EBID and the City of Las Cruces.
It has been an enlightening experience and I hope it
continues. Thank you very much.
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Figure 1. Portion of Las Cruces within the boundaries of the Elephant Butte Irrigation District
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Neal W. Ackerly received his doctorate in anthro-
pology from Arizona State University in 1986. In the
mid-1980s, he directed a number of projects focusing
on the dynamics of pre-historic irrigation systems in
central Arizona. Working in New Mexico over the
past ten years, he has documented historical inter-
actions between small- and large-scale irrigators and
the rivers on which they depend. His studies encom-
pass large federal irrigation projects (EBID,
MRGCD) as well as smaller community acequia
systems in the Mimbres, Ruidoso, Pefiasco, and
Velarde areas. Among other efforts, he recently
prepared an overview of the historical development
of irrigation systems across New Mexico.

Ed Archuleta was hired by the El Paso Water
Utilities Public Service Board as General Manager in
January 1989. He is responsible for all aspects of
water and wastewater service to the Greater El Paso
Metropolitan Area, a population of more than
650,000. From 1974-1989, Ed worked for the City of
Albuquerque in various positions with the City’s
Water and Wastewater Department, including that of
Assistant Director/Operations, Public Works
Department. Active in several technical and profes-
sional organizations, Ed serves as a member of a
number of boards including the American Water
Works Association Research Foundation. Ed earned
bachelor’s and master’s degrees in civil engineering
from New Mexico State University and a Master of
Management degree from the University of New
Mexico.

Gary Arnold is a native third generation Mesilla
Valley farmer. He attended New Mexico State
University. Gary has been on the board of the
Elephant Butte Irrigation District for nine years and
currently is the Chair.

W. Peter Balleau is a graduate of the University of
New Mexico (B.A. geology, 1968) and a Certified
Professional Hydrogeologist. He has worked as a
groundwater geologist in Kenya through the U.S.
Peace Corps, in Australia and New Mexico in
government programs, and as a hydrology consultant
based in New York and in Albuquerque. As the head
of his consulting firm, Peter focuses on hydro-
geology, with particular emphasis on arid-zone
hydrology, mine dewatering, water-litigation support
and computer modeling of regional aquifer systems.

He has been active in the Court-appointed Hydrology
Committee for adjudication of the Lower Rio
Grande.

James (Skipper) Botsford graduated in 1964 with a
degree in bacteriology from the University of Idaho.
He went on to Oregon State University to obtain a
Ph.D. in microbiology in 1968. Skipper then held a
post-doctoral fellowship at the University of Illinois
before coming to New Mexico State University in
1970. He has been interested in how Rhizobium
meliloti, the bacterium that grows symbiotically with
alfalfa and fixes atmospheric nitrogen, deals with
salt stress. After talking with a colleague about a
method to measure toxic chemicals, he thought of a
method to do this using R. meliloti. He ran an
experiment and the very first one worked. Skipper
has continued to work with the assay for toxic
chemicals for about three years, has received a
patent, and is seeking a firm to market the method.

Walter D. Bradley was born in Clovis, New
Mexico. Upon leaving Eastern New Mexico Univer-
sity, he accepted a job with Texas Instruments in
Dallas. He made a career change by going to
National Chemsearch, a chemical company in
Dallas. In 1976, Walter returned to Clovis where he
started a real estate business. In January 1995,
Walter was sworn in as New Mexico’s 26™ Lieuten-
ant Governor. As President of the Senate, he
presides over the legislative body in which he served
as State Senator from Curry County from 1989 to
1992. Walter serves on the New Mexico Space
Commission Board and the New Mexico Border
Authority. He also serves as Honorary Chairman of
the New Mexico Resources Advisory Council.
Walter was named the 1998 Progressive Farmer
Magazine Man of the Year.

Colleen Caldwell came to New Mexico in 1994 to
become Assistant Leader of the New Mexico
Cooperative Fish and Wildlife Research Unit in the
Department of Fishery and Wildlife Sciences at New
Mexico State University. Her research interests at
NMSU describe the distribution and biological effect
of contaminants in the aquatic environment. Despite
New Mexico’s arid climate, a number of reservoirs,
rivers, and streams provide ample opportunity for
Colleen and her colleagues to investigate the impact
man has on this precious and limited resource.



Colleen received a bachelor’s degree in fisheries
sciences from Texas A&M University, an M.S. in
aquatic biology from Southwest Texas State Univer-
sity, and a Ph.D. in ecology from the University of
Tennessee at Knoxville.

Calvin Chavez received his B.S. in civil engi-
neering from New Mexico State University and an
M.S. in water resources administration from the
University of New Mexico. He also has completed
training in administrative law at the National
Judicial College in Reno, Nevada. Calvin has
worked for the Office of the State Engineer for 16
years. He has been supervising the administration of
both surface and underground water rights through-
out the state of New Mexico. He also has worked in
the field of hydrographic surveys and subdivision
reviews for the State Engineer. Calvin has been the
Assistant Chief of the Water Rights Division for the
last ten years, and in April 1998 was assigned as the
District IV Supervisor in Las Cruces. He serves as a
Hearing Examiner for the State Engineer and
conducts administrative hearings in disputed
matters.

Max Chavez graduated from Highlands University
with a B.A. in management and has completed
graduate courses through University of New
Mexico’s Water Resources Program. Max worked for
the U.S. Geological Survey for 10 years and as a
private consultant for water rights determination.
For the past 15 years, Max has worked for the Office
of the State Engineer in Santa Fe and currently is
project manager of the hydrographic survey of the
Lower Rio Grande. )

Richard P. Cheney is President of Cheney-Walters-
Echols, Inc., a Farmington-based civil engineering
firm specializing in land development, water supply,
wastewater treatment, and municipal road design.
He graduated from New Mexico State University in
1960 with a B.S. in civil engineering. Following
graduation, he joined the U.S. Army Corps of
Engineers and served as inspector on the construc-
tion of Atlas Guided Missile sites in Roswell. In
1961 he joined C.L. Arnot in establishing the con-
sulting engineering firm of Arnot-Cheney, Inc. in
Clovis, a firm that provided water-treatment consult-
ing services for eastern New Mexico and west Texas
cities. In 1975, Richard joined Cheney-Walters-
Echols, Inc. as Director of the Civil Engineering
Division. In 1984 he was elected to the NM House of
Representatives and was re-elected in 1986, 1988
and 1990. During his tenure he served on the

Agriculture and Water Resources Committee and
currently is the chairman of the New Mexico
Interstate Stream Commission.

Wayne Cunningham has been a member of the
National Water Resources Association for 28 years, a
member of the Board of Directors since 1976, and
was elected president in 1995 and will serve in that
capacity until January 1999. For the past 18 years,
Wayne has been a soil and water conservation
specialist with the New Mexico Department of
Agriculture. Prior to that, he was Treasurer/Manager
of the Elephant Butte Irrigation District for 22 years.
He served on the Interstate Stream Commission for
six years and the New Mexico Water Quality Control
Commiission for 17 years. Since 1976, Wayne has
been president of the New Mexico Water Resources
Association and since 1986, a member of the
Western States Water Council. A long-time friend of
the WRRI, Wayne has served on the institute’s
Water Conference Advisory Committee since 1970.
In fact, Wayne’s very first public speech was given
at the 1970 Annual New Mexico Water Conference.

James Davis, over-educated, DWM, received a
bachelor’s degree from the University of New
Mexico, a master’s from University of Utah at Salt
Lake City, and Ph.D. from New Mexico State
University, all in biology. Jim claims to be Respon-
sible, having held only two jobs in the last 19 years:
New Mexico Department of Agriculture for 18 years
and Chief of the Surface Water Quality Bureau of
the New Mexico Environment Department for the
past 10 months. He Enjoys public meetings and
stimulating discussions on water quality criteria,
especially Hg and Se; he’s ISO interested audience
to hear short talk on H,0 quality issues.

Charles T. DuMars’ educational background
includes a bachelor’s degree in psychology from
University of Oregon and a law degree from Univer-
sity of Arizona. Since 1976 he has been a professor
of law at the University of New Mexico. Chuck also
is affiliated with Law & Resource Planning Associ-
ates, P.C., a new law firm that employs a
multidisciplinary approach to complex natural
resources issues. He is a nationally recognized expert
in the area of water law and water rights. Chuck’s
most recent book is Mexico City’s Water Supply:
Improving the Outlook for Sustainability.

Rodger Ferreira is the Associate District Chief for
the New Mexico District, Water Resources Division
of the U.S. Geological Survey (USGS). He received a
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B.S. degree in fisheries and wildlife from the
University of California/Davis in 1971 and an M.S.
degree in fisheries from Humboldt State University
in 1976. Since 1972, Rodger has worked for the
USGS in the California, Montana and Texas districts
before moving to New Mexico in 1990. Hydrologic
studies have included work in the areas of limnol-
0gy, aquatic entomology, and surface-water quality.

Mary Helen Follingstad joined the New Mexico
Interstate Stream Commission staff to manage the
state’s Regional Water Planning program in 1997.
Prior to joining the ISC, Mary Helen worked for
Santa Fe County for 14 years as a community
planner. She earned a master’s degree from the
University of New Mexico in community and
regional planning in 1986 and is a member of the
American Institute of Certified Planners.

Jack Hammeond was appointed to the Rio Grande
Compact Commission by Texas Governor William
P. Clements in 1990. He was reappointed to the
Commission by Governor George W. Bush in 1995,
As Commissioner, Jack has been very active in
monitoring the stream flow of the Rio Grande to
insure that southern New Mexico and far west Texas
receives its equitable share of Rio Grande water at
Elephant Butte Reservoir. Prior to his appointment,
Jack was active in the banking industry and has
served on various boards and commissions in the El
Paso area. He currently serves on the El Paso
Housing Finance Corporation Board of Directors and
is an Advisory Member to the Greater El Paso
Chamber of Commerce Board of Directors.

Mark Jordan received his law degree from the
Lewis and Clark Law School in Portland, Oregon in
1984. While at law school, he received a certificate
in environmental and natural resources law. He
received his B.A. in 1976 from Austin College in
Sherman, Texas. Mark has been with the Texas
Natural Resource Conservation Commission since
1988, starting as a staff attorney in the Legal
Division. In 1989, he was promoted to Senior
Attorney for Water Rights. In 1992, he was pro-
moted to Assistant Division Director of the Legal
Division. Mark assumed his present duties as
Director of the Water Policy and Regulations
Division in December 1992.

John F. Kennedy has been with the New Mexico
Water Resources Research Institute since July 1994
and involved with the WRRI’s Geographic Informa-
tion Systems laboratory. His early work at the WRRI
dealt with completing coverages depicting ranch
boundaries of lands managed by the Bureau of Land

Management. John now is responsible for the
development of GIS-related resources, data, and the
coordination and management of the GIS laboratory.
John received both B.S. and M.S. degrees in geology
from New Mexico State University. He is a member
of the New Mexico Geographic Information Council,
the New Mexico Geological Society, and the New
Mexico Section of the American Water Resources
Association. John currently is working on a Ph.D. in
hydrogeology from the University of Texas/El Paso.

Eluid Martinez is the 14th Commissioner of the
Bureau of Reclamation. A native son of New
Mexico, Commissioner Martinez is a distinguished
engineer with extensive experience in water
resources administration, planning and flood
protection. He served in the New Mexico Office of
the State Engineer for 23 years and held the post of
State Engineer and Secretary of the New Mexico
Interstate Stream Commission.

Edward (Nick) Nickerson is a staff hydrologist for
the U.S. Geological Survey at the Las Cruces Field
Office. Nick started with the USGS in 1979 at
Pueblo, Colorado as a hydrologic technician and was
promoted to hydrologist in 1981. Since moving to
Las Cruces in 1983, Nick has worked on many
hydrologic studies in southern New Mexico. He has
authored several USGS reports on the Mesilla Basin
including, Geohydrology of the Mesilla Ground-
Water Basin and Selected Hydrologic Data for the
Mesilla Ground-Water Basin, 1987-1992 Water
Years. Nick currently is project chief of the Mesilla
Basin Monitoring Program and Seepage Investiga-
tions.

Kevin H. Oshima is an assistant professor of
biology at New Mexico State University and special-
izes in environmental virology. Previously he was
with the Centers for Disease Control and Prevention
in Port Washington, New York, and prior to that, a
fisheries biologist with the Fish and Wildlife Service
in Seattle. Kevin received an M.S. and Ph.D. in
fisheries science from the University of Washington.

John Shomaker is president of John Shomaker &
Associates, Inc., a water-resource and environmental
consulting firm in Albuquerque. He received B.S.
and M.S. degrees in geology from the University of
New Mexico in 1963 and 1965; an M. A. in the
liberal arts from St. John’s College in 1984; and
M.Sc. and Ph.D. degrees in hydrogeology from the
University of Birmingham, England in 1985 and
1995. He has 33 years experience in New Mexico
water matters, including four years with the U.S.
Geological Survey, four years with the NM Bureau



of Mines and Mineral Resources, and 25 years as a
consultant. He has prepared over 100 groundwater
reports available in the public record, and has
testified in many water-rights matters including 19
State Engineer hearings. He is an adjunct Professor
in Earth and Planetary Sciences at UNM. Shomaker
& Associates specializes in groundwater supply
studies and planning, groundwater flow modeling,
assistance with design and well-site hydrogeological
services for water wells, and water-rights transfers,

Hal D. Simpsen was appointed Colorado’s State
Engineer in 1992, As State Engineer, Hal is respon-
sible for the direction and management of the
Division of Water Resources which has a staff of 229
full-time employees and a budget of about $14
million. The State Engineer is Colorado’s commis-
sioner on five interstate compacts and is responsible
for assuring compliance with these compacts. Hal
served as Deputy State Engineer from 1984 to 1992.
He received both B.S. and M.S. degrees in civil
engineering from Colorado State University. The
master’s degree specialized in water resources and
groundwater hydrology. He has done post-graduate
work in water resources at the University of Colo-
rado. Hal is a registered professional engineer in
Colorado, and is a second generation native from the
Greeley area where he grew up on a dryland wheat
farm with a small dairy.

Joe Skeen’s political service began in 1960 when he
was elected to the New Mexico State Senate and
served for ten years. He successfully ran for the U.S.
House of Representatives in 1980 and has been re-
elected seven times. In the 104" Congress, Joe is
chairman of the Agriculture Appropriations Sub-
committee. He also serves on the National Security
Appropriations Subcommittee and the Interior
Appropriations Subcommittee. He is the six-time
recipient of the Golden Bulldog award for his efforts
to cut federal spending, eliminate waste and reduce
the deficit. Joe graduated from Texas A&M Univer-
sity with a B.S. in agricultural engineering. He has
worked as a soil and water engineer for the Zuni and
Rarhan Navajo Indians and operated a flying service
in Ruidoso. The Skeen family runs a sheep ranching
operation near Picacho.

Rubén A, Smith is now serving his second term as
Las Cruces’ first mayor elected at large. Rubén
previously served nine years in the state legislature
where he sponsored key legislation pertaining to
youth. He continues to focus on youth issues now at
the local level where he worked to establish the
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City’s first teen club and the first youth center which
is run by a nonprofit board. The youth board is the
first of its kind in the state that incorporates the arts
and physical education. Speaking of arts, the Mayor
has been an avid musician for most of his life. After
resigning from the El Paso Symphony Orchestra
after having been the principal bassoonist for 24
years, he bought a saxophone, the instrument he left
behind in the 7* grade, and performs the music that
got him started by playing with the Big Band on the
Rio Grande.
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Len Stokes has been President of Progressive
Environmental Systems Inc. for the past seven years.
He grew up in the Roswell area and attended New
Mexico Military Institute and later, New Mexico
State University. Len consults in the areas of water
issues and water rights, currently for the City of Las
Cruces and City of Alamogordo.

Tom Turney has served as New Mexico State
Engineer since 1994. A professional engineer for
over 28 years, Tom is licensed in the fields of civil,
electrical, sanitary and architectural engineering and
is registered in New Mexico, Colorado and Arizona.
Before becoming state engineer, he worked for a
number of cities in northwest, central and northeast
New Mexico as well as with the Mescalero and
Apache tribes. Tom earned both bachelor’s and
master’s degrees in civil engineering from New
Mexico State University. He is a native New Mexi-
can, his grandfather having settled in Jornada, New
Mexico in the 1880s.

John Utton practices in the areas of water and land
use law at the firm of Sheehan, Sheehan & Stelzner
in Albuquerque. John graduated with a B.A. in
economics from the University of Virginia in 1987
and a J.D. from Stanford Law School in 1990. He is
a member of the New Mexico and Colorado bar
associations and the American Bar Association
committee on Water Resources Planning and Land
Use Planning and Zoning,

Rebert Wingo is a graduate student at New Mexico

State University and will receive an M.S. in environ-

mental chemistry in May 1999 with a minor in

environmental management. His research focus is on

environmentally benign water treatment through

iron chemistry. Robert was admitted to NMSU in

1991 following enlistment in the U.S. Army, He

completed a B.A. in chemistry in 1996 and has

assisted NMSU Professor Michael Johnson on WRRI

WRRI-funded research. Conference
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