








Rio Grande Salinity Management - First Steps Toward Interstate Solutions

because other studies had indicated that in this system,
salinity was not the reason for corrosion, there were
other factors. But there are utility and consumer associ-
ated costs of salinity such as the need for alternative
supplies. For example, if you can’t take the water from
the river, you need to look for other sources. That may
be desalination or it may be importing water.

Figure 9 is an example of a reverse osmosis desalina-
tion unit in El Paso installed because of elevated salin-
ity and other reasons (arsenic).

Figure 9. Reverse osmosis desalination unit in El Paso

Figure 10 is an example of a change and impact to en-
vironmental conditions - everyone’s favorite plant, salt
cedar. Salt cedar does well under higher salt concentra-
tions, replaces native vegetation and consumes large
quantities of water. There is also a question of whether
salt cedar plants contribute salt to the soil surface.
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Figure 10. Salt cedar grows well under higher salt concentra-

tions, replacing native vegetation
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So what were some of the economic impact results for
other areas!? The impacts in the Central Arizona Study
were estimated to be $30 million per year for each 100
mg/L change in salinity. These values are in year 2000
dollars, and when adjusted for inflation over the last
eight years, the damage estimates would be higher,
even without considering increases in population.Who
is suffering these damages? In the Arizona area, the
burden on residents, that is individual homeowners,
was estimated to be 45 percent of the total damages.

The Metropolitan Water District study of 1998 esti-
mated annual urban damage costs (not agricultural)

of $.50 per acre-foot of water for each 1 mg/L change
over a threshold of 100mg/L. In El Paso, the typical
urban water supply, the salinity concentration is 600 to
700 mg/L, which is substantially above the California
damage threshold of 100 mg/L.

Water from the Colorado River was separately estimat-
ed to result in damages of $.68 per acre ft per 1 mg/L
change. This emphasizes the importance of considering
local sources and conditions.

As Dale Doremus described in the first part of this
presentation, the Rio Grande Salinity Management
Coalition has developed a multi-phase work plan and
acquired initial funding for a first phase of hydrologic
studies and preliminary economic impact assessment.
The preliminary economic assessment will use exist-
ing data and adjust it to the extent possible within the
study’s resources and time frame. In this first phase,
the objective will be to develop first-cut estimates of the
types and magnitudes of impacts, who is getting im-
pacted and the approximate value of impacts. This will
help determine the worth of investing funds for further
study and measures to control salinity. The plan is to
provide a good big picture image of the conditions and
impacts by building on work from previous studies.

As noted earlier, local conditions vary such as concen-
trations, chemical composition, types of use and resi-
dential appliances and industrial equipment, and are
important in developing accurate damage estimates.
Other factors that should be addressed in subsequent
studies include area specific damage functions and
population growth. These population projections

for the El Paso/Juarez area illustrate why population
growth is an important factor in estimating damages
(Fig. 11). The top growth projection line is not cumu-
lative, this is for just the city of Juarez, and you have to
add all these up for the total growth and population.
In considering salinity impacts, you can’t just say, here
we are in 2008 and these are the damages. You need
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to look ahead and consider, with elevated salinity, how
much should we be investing to reduce the salt concen-
trations with the impacts of increasing population?

2,500,000

—®—Ciudad Juérez

---®--- Cjudad Juarez proj. (JMAS plan)
—#—County of El Paso

—-®-—County of El Paso proj. (FWT Plan)
——City of El Paso

—-4-—City of El Paso proj. (FWT Plan)
——Dofla Ana County

---A--- Dofla Ana County proj. (DAC Plan)
—>—City of Las Cruces

---X--- City of Las Cruces proj. (LC Plan)

2,000,000

1,500,000

Population

1,000,000

Historic population is from U.S. and Mexico
official census data. Year 2000 population
for Cd. Juarez is from preliminary 2000
Census results. Projected population is
from the plan noted in (), which is described
in this section of the report.

500,000

0
1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Figure 11. Historic and Projected Population in the Paso del Norte 1950-2050

This is the framework for the assessment that we will
be conducting. Thank you and if you have any ques-
tions I would be glad to answer them.
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Claudia Borchert has been working on water resources issues
in New Mexico for 14 years. She has spent the last 5% years
working for the City of Santa Fe Sangre de Cristo Water Di-
vision. Her main focus is providing water for the City’s long
range needs, restoring a living Santa Fe River, managing the
City’s existing water rights portfolio, and developing conjunc-
tive and sustainable management strategies. Claudia received
her master’s degree from the University of New Mexico’s
Department of Earth and Planetary Sciences in 2002, and a
geology bachelor’s degree from Amherst College in 1990. Off
the job, Claudia enjoys spending time with her kids, hiking
and biking in the Santa Fe area, eating fajitas on the Plaza,
rafting western rivers, and traveling the world.
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Claudia Borchert
Sangre de Cristo Water Division
801 W. San Mateo Road
Santa Fe, NM 87505

Hello. It is a pleasure to be here like many speakers
have said. I am a newcomer to these conferences, but [
have been very pleased and felt that I have learned a lot
by coming to these conferences, especially because of
the broad cross-section of people that are here as well
as the geographic distribution throughout the state and
our neighbors. It is really a great way to learn about
what is going on in New Mexico and the surround-

ing area. Today I will be telling you about Santa Fe’s
surface water use in the past and future. I will also tell
you about we have learned about using surface water

in the past and considerations for using surface water.
The themes in my topic you have already heard today,
but there is one thing [ will talk about that you have
not heard today. True to our form that Santa Fe is dif-
ferent, we are also different in water resource manage-
ment.

Figure 1 is an old sketch of Santa Fe from 1882. The
first surface water use in Santa Fe began in 1881, just
before this was drawn. You can see where the Santa Fe
River flows through town. When I say the use of sur-
face water, I mean for municipal purpose. Obviously
the Native Americans and Spanish colonists used the
Santa Fe River for agricultural and other uses prior to
1881 when the first dam and distribution system were

built.

Let’s take a look at that history in graphic format (Fig.
2). On the bottom of the figure are years 1881 to 2007,
and along the y-axis is acre-ft per year. This is our water
use over that time period. Over the first 50 years, you
can see that the amount of water was primarily under
2,000 acre-ft, and beginning in the 1940s and 1950s,
what we see throughout the state is an increase in
demand as the population grew. One thing I will talk
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about a little later is the decline and what happens to
the line when you implement conservation programs
and your demand decreases.

Figure 1. Santa Fe, NM 1882
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Figure 2. Historical Use of Surface Water

Let’s take a look at what role surface water has played
in filling that demand over time (Fig. 3). The blue is
Santa Fe River use since 1881. For the first 50 years,
the Santa Fe River was adequate to meet all of Santa
Fe’s needs, and then beginning in 1951, demand ex-
ceeded available surface water supply. Nonetheless the
use of the Santa Fe River did give the City a license to
use 5,040 acre-ft of water, which I have shown here in
the black line. Another thing to note that has not been
mentioned as much today is variability. You can see
that over the last 50 years, flow has been highly vari-
able, including the worst year on record (2002), where
the watershed yield was around 700 acre-ft. Now this
of course means that to rely on surface water, you have
to have something else to supplement supply. That

is where the City wells came in the 1950s, the wells
within the City limits along the Santa Fe River. The
City’s most recent supply was drilled in the 1970s. It
also marks a shift that occurred in most municipalities
from using surface water to groundwater. Currently
we get between 50 and 75 percent of our water from
groundwater, which is not sustainable.
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Figure 3. Santa Fe’s Future Surface Water Use

There are two things that led the City to change from
what is our current water use to what will be our future
water picture, which I will show next. The other reason
to change, besides unsustainable use of groundwater,
was because we had an unused asset in our portfolio.
We have 5,230 acre-ft of San Juan- Chama water but
no way to use that water as a source of supply. So we
needed to build an infrastructure project to access that
water, and that is the Buckman Direct Diversion Proj-
ect, which several people have mentioned today. Figure
4 is a view from the White Rock overlook, which is on
the eastern side of the Jemez Mountains looking north.
You can see the Rio Grande in the near foreground
and the Sangre de Cristo’s in the background and
where the diversion site will be. We broke ground on
the project a month ago. Our project is at the conflu-
ence of the Rio Grande and this big arroyo. It is not
like Albuquerque with a dam across the river; it will
only be a riverside diversion facility.

the Rio Grande 4

Figure 4. Santa Fe Future Surface Water Use: Buckman
Direct Diversion Project

John D’Antonio gave some details on this project so I
don’t know if I need to repeat those. The regional proj-
ect partners are allowed to divert 8,730 acre-ft per year,
of which 64 percent is San Juan-Chama water, the rest
is native water. This is a project with regional partners,
City of Santa Fe, Santa Fe County, and Las Companas,
which is a private development in the area and we are

scheduled to be online in 2011.
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Let’s see what role the combination of San Juan-
Chama water and Santa Fe River water will play in
our future. First [ want to go back to the demand that
would have been had we continued to use water at
1995 water levels (Fig. 3). In 1995, we were using 168
gallons per capita per day, and that projected out into
the future is this red line. Aggressive conservation mea-
sures have brought down consumption down to about
105 gallons per capita per day total use, which has
resulted in all this conserved water. Ed Archuleta men-
tioned how much you can save in infrastructure costs.
We project that out 40 years and see how much we
have reduced our supply needs by 33 percent, and that
is a lot of projects we don’t have to build in the future.
We take away all the demand that we don’t have and
look at how we will fill the demand that we do project.
Note the combination of Santa Fe River with the San
Juan-Chama supply in 2011. You can see that the vari-
ability of the Santa Fe River continues, however, we
consider San Juan-Chama water to be fairly drought
resistant for three reasons. One, if you know the proj-
ect, the amount of water contracted is already a firm
yield, meaning seasonal variability has been taken out
of San Juan-Chama. The City has an additional con-
tract for leased San Juan-Chama water with the Apache
Nation, and we can use that to supplement any short-
ages we might foresee. In addition, we also use stored
water to supplement any shortages. Groundwater will
continue to play a role in meeting our future demands.
As you can see, we are going to reduce the amount of
groundwater we are currently using by two-thirds of
our portfolio to less than one-third or one-fourth of
our portfolio using groundwater as a drought backup
when surface water is not available. We still have a gap,
even though we are spending $210 million on the new
Buckman Direct Diversion Project. The gap begins in
2021, and is approximately 2,700 acre-ft by 2045. We
have some options on how to fill that gap that include
increased conservation, purchasing water rights on the
Rio Grande, or using the effluent we are not utilizing
at the moment.

What issues are there to consider in using the Santa
Fe River water that we have learned? First of all is
adjudication. We have a license for 5,040 acre-ft, but
we don’t really know how many other water rights
there are in the basin and that makes it hard to plan
our water resources, but that isn’t a new thing at all.
Also [ mentioned variability. If you are going to rely
on surface water you have to have alternative supplies,
by 2011 we will be lucky enough to have that. We will
have both surface and groundwater, but it is expensive
to have two systems for water sources in order to meet
demand one time under varying conditions. Also

vulnerability is something to worry about. Many water-
sheds are susceptible to catastrophic fire as ours was.
Our watershed was closed in 1932. There had been no
fire in over 100 years. We are fortunate that there have
been $10 million dollars spent on thinning projects

to reduce our risk of catastrophic fire in that area, but
there are still 10,000 acres that have not been treated.
Any watershed that supplies surface water is vulnerable
to fire. Source water protection is also an issue as Rob-
ert Pine mentioned earlier. Any surface water is more
vulnerable than groundwater.

These next two topics that [ will go into greater detail
on are ecosystem impacts and unpredictability. This

is where the City is different. We have the dubious
distinction of having the Santa Fe River being named
America’s most endangered river in 2007. Looking at
the photograph in Figure 5 would make you wonder if
it even is a river. One of the mayor’s top three priori-
ties is to bring the Santa Fe River back to life. That is

a tall order for a river that looks like this. So what are
we doing to try and accomplish this priority? I should
mention it is not just his priority, it is also a commu-
nity priority. We have instituted a River Checl-Off Pro-
gram that allows community members through their
water utility bills to donate money to the river fund
that will be used to purchase water rights and dedi-
cated to instream flow. The fund is also matched dollar
for dollar with City money. To date we have collected
around $40,000, which in today’s water rights market
buys you about 2 acre-ft. And if any of you don’t know
how 2 acre-ft translates into flow, it would be about 1.5
cfs for a day or two. So this is a long path if this is all
we were doing to bring the river back to life.

Figure 5. Santa Fe River

2




Claudia Borchert

We are doing river and watershed restora-
tion because a healthy watershed means

a healthy river and vice versa. We are cur-
rently doing environmental flow studies

to ask the question, how much water does
this river want for it to be living or healthy?
That necessitates defining “healthy” and
“living,” which is about as tricky as defin- -
ing “sustainability,” but we are trying to do :
that. i

The last thing that is significant is that the

e Monitoring: stream flow, groundwater, water use, tree-rings, ...

¢ Models: Dynamic system, groundwater, stream forecasting, climate, ...

* Regulations: the Rio Grande Compact, water rights administration,
endangered species, ...

e Partnerships: local, state, federal agencies, NGOs, native American,
acequias, community members, ...
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City has recently adopted its long range
water supply plan. In that plan, the City
dedicated 1,000 acres of its water rights portfolio to
the river, so that water will run down the river for an
instream flow, and that is a condition under normal,
wet years, but it is a large step toward getting water in
the river. What we haven’t figured out yet is what our
options are concerning recovering that water. In light
of the Bear Canyon Recharge Project, we certainly will
be looking at how we can recover that water. We are
not ready to do that yet, but we will be looking into
how that water can serve multiple purposes. One is to
keep the Santa Fe River alive and second is to have it
serve as a source of supply after it meets its first pur-
pose. Also, we heard Mike Connor and others speak
about the SECURE Water Act this morning. There are
people who have been arguing that releasing water into
the Santa Fe River sets us up for a secure water future
because it puts water into the system that will be there
for a long time. I don’t think we have figured that out
hydrologically yet, but we believe it will bear out in a
long time frame even if it is hard to justify now. But
there could be a security benefit to releasing water now.

Finally, I will say a word on the unpredictability that
comes with climate change and the impacts to ground-
water resources. We know that water supplies are vul-
nerable to changes. You may disagree on the causes of
climate changes but there is positive proof that things
are getting warmetr.

So what has helped Santa Fe manage our surface water
issues? Figure 6 is also right in line with what we heard
about the SECURE Water Act. We have been monitor-
ing and collecting stream flow data, groundwater data,
water use data, and treatment data. We have done this
with the USGS in some cases and in other cases on
our own. I'm sure | am forgetting all kinds of things

on the list, but the fundamentals of understanding our
system is really important to us in order to use surface
water.

Figure 6. What has helped Santa Fe Manage surface water issues’

We also use models; we have a dynamic systems model
for our water supply system that really helps us un-
derstand the ramifications of “what if” scenarios. For
example, we are using it right now to answer questions
about how much storage should we carry over from
year to year in our reservoirs, or what happens if our
demand increases because of global warming. We plan
to use study data to expand our understanding of past
stream flow data and to see if it makes any sense to use
maybe a 500-year reconstructed stream flow record as
a proxy for the future (even though we realize the fu-
ture will probably be different). It is also important to
understand regulations because they provide the frame-
work in which we can make decisions and see oppor-
tunities. We are affected by the Rio Grande Compact
on the Santa Fe River because about three quarters

of our storage is post- Compact water so we have to
comply with the Rio Grande Compact on 3,000 acre-
ft of stored water. Finally, something that is not to be
underestimated is partnerships. Our Buckman Direct
Diversion project is a partnership with regional enti-
ties, and everything that we work on that deals with
water issues requires that we work together with our
larger community.

In conclusion, Santa Fe recognizes the need to rely

on renewable surface water for supply. We have in the
past and plan to continue in the future. Some final
questions to ponder are what are our decisions and the
associated tradeoffs. There are always tradeoffs in water
supply, only one of which is expense. Surface water
comes with responsibility to have a drought resistant
backup supply. Drought requires the responsibility to
figure out who owns what water. Stewardship requires
that we make wise use of the resource and the ecosys-
tem, and protect our watersheds. Whose responsibility
is this? Relying on surface water requires monitoring
and models to understand the resource and the oppor-
tunities, recognition of the regulations we must work
within, and collaboration. Thank you.
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Frank Armijo is the Water Treatment Plant supervisor in Las
Vegas, New Mexico. He has been with the City for about 18
years and has been in the water industry for a little over 25
years. Frank has worked in distribution, supply, and opera-
tions. He has managed the water treatment plant supply
operations for the City for the past 7 years.
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Frank Armijo
Utility Department
City of Las Vegas
905 12th St.

Las Vegas, NM 87701

I was notified at about 11:30 today that I was going to
be presenting this so bear with me. I have been with
the City of Las Vegas for about 18 years and have been
in the water industry for a little over 25 years. I have
worked in distribution, supply, and operations. I have
managed water treatment plant supply operations for
the City for the past 7 years. The water treatment plant
in Las Vegas serves a population of about 19,000. The
City’s source of surface water is the Gallinas River,
which can most of the time not even be considered a
river, it is more of a creek. The City has two reservoirs,
Peterson and Bradner, which combined provide a total
of about 500 acre-ft. We also lease 500 acre-ft of stor-
age in Storrie Lake, which is also in a state park, which
at times worries me because it is a state park and we

allow boating on it. The dam itself is a highway, which
has its own risks of contamination.

Up until 2004 we managed our water under the
pueblo rights doctrine, which meant we were manag-
ing under rights granted by Spain. In 2004 those rights
were taken away by the Supreme Court and fell back to
the lower court decision granting the City only 2,600
acre-ft per year. In the past 3 years, we have managed
to keep within the 2,600 acre-ft by supplementing our
water with the Taylor Well Field. We have three wells
operational in the Taylor Well Field. This year we have
dealt with aquifer problems and dropping water levels
and we have had limited use of the well field. The well
field is City owned and we are working to find out
what caused the problems. Right after drilling Taylor
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well #7 in June of 2007, we noticed the drop in water
levels. We have also had complaints from residents
nearby about their water levels and the loss of the use
of their wells. Around November 15, 2008, we are
going to be coming into 2,600 acre-ft, meaning that we
are going to be short this year and it leaves no room
for growth. There is a diversion located approximately
3 miles from our closest reservoir that gives us the
opportunity during storm advance or spring runoff to
divert the water around and not use it and then we’ll
rely on our storage to catch up later. This allows us the
treatment capability to stay within the same chemical
dosages. Our treatment costs would be impacted if we
had to change our backwash rates. The City is cur-
rently utilizing treated wastewater to water golf course,
parks, and sports fields.

Our per capita water use per day, before we lost water
rights and went into conservation projects and plans,
was about 165 gallons per person per day. Currently it
is down to 115 gallons per person per day. Our conser-
vation program includes going to schools and speaking
to kids between 3rd and 5th grade. Those kids are at
the age where when they are told something, they will
take it home and use it against you. That has been real
handy for us and works very well. We have noticed that
after giving tours and going out to the schools with our
classroom presentations, the next day we can usually
see a drop of about 300,000 gallons, which if we could
maintain that, it would be really great. Our production
levels back in the 1980s were up to 6 million gallons
per day during the summer max production. Last year,
production was 3.2 million gallons and the reason it
was that high was because we had a leak. Other than
that, our max day was 2.8 million gallons. We are cur-
rently working with a ranch that is southeast of Taylor
Well Field that has wells to different aquifers and good
quality of water and high yield. We are working with
them on a deal to supplement our water. That’s pretty
much all I have, but [ would be happy to answer any
questions.
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Jorge A. Garcia has been the Director of Ultilities for the City
of Las Cruces since 2001. He is responsible for management,
operation, planning, and development of water, wastewater,
natural gas, and solid waste utilities. He supervises 232
employees, a $61.9 million operating budget and $24.9 mil-
lion capital budget, serving 78,000 customers. He received

a B.S. in agricultural and irrigation engineering and M.S.
and Ph.D. degrees in civil and environmental engineering, all
from Utah State University. Jorge’s doctoral dissertation was
entitled “Evaluation of Search Techniques and Parameter
Estimators in the Automatic Calibration of Rainfall Runoff
Models.”

New Mexico Municipal Representatives on the Use of Surface Water for Their City:
Las Cruces

Jorge Garcia
Ultilities Department
680 Motel Blvd
Las Cruces, NM 88005

Thanks Karl. Thank you for inviting us to talk about
our surface water supply. It was mentioned this morn-
ing that El Paso started using surface water in 1943
and I know that Santa Fe has been using it for 100
years. History shows that the City of Las Cruces used
water from the Cinco de Madre in the late 1800s. But
history also tells us that the water quality was so bad
that they started drilling wells. The city utility really
started by buying wells from the electric company and
we are still in the groundwater business today.

Let me tell you a little bit about what we are doing with
surface water and some of the progress we have made.
Like several presentations you have heard here, most
40-year water plans have certain minimum require-
ments and ours (the updated version is under final
review by the state engineer) always has some form of
conjunctive use component. Sometimes it is just sur-

face and groundwater use but other times it is coupled
with conservation efforts. Reclaimed water use and
ASR or importation of water are also included. Our
plan with the present goal projections is to concentrate
on three elements: conjunctive use of surface and
groundwater, which is what we all are talking about,
along with water conservation and reclaimed water use.
We are building a $9 million reclaimed water plant
that eventually will be used for treating tertiary water
for irrigation. Finally Las Cruces will join the rest of
the West in recycling water.

Today let’s talk about some of the conjunctive uses of
surface water. Figure 1 shows more or less the distribu-
tion of our water supply wells in two different bolsons
or aquifers. One is the Mesilla aquifer located along
Highway 25 and Highway 10, and we also have the Jor-
nada aquifer. The wells we show here are on the East
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Mesa. We have some existing wells and some have ap-
proved water rights on that aquifer. They are pumping
approximately 3,000 acre-ft right now from our origi-
nal water right, the LRG 430. We have an additional
10,200 acre-ft in the basin. This is a mined basin, the
water is there and has been there since geologic times,
and you can keep pumping for a while but at some
point the water supply will run out. We like to think of
that basin as a drought reserve and hence the effort to
go toward surface water.

+ Jornada
Bolson

21,869 AF Mesilla Bolson
10,200 AF Jornada Bolson

Mesilla
Bolson

Figure 1. Groundwater supply basins

The Mesilla Bolson has some existing wells on the
West Mesa but we still have some pending applications
there that date back to 1981 to complete our water
portfolio. We have contracted with the Water Utility
Board earlier in the month.

Figure 2 gives you an idea of the current and projected
growth patterns in Las Cruces. It turns out that we

are growing toward the east where the mined basin is
located. That is the best land available for growth and
the City just annexed about six sections. Growth pro-

Figure 2. Water Service Area conceptual map

jections to 2025 are almost all on the east side, a few
on the west, and very little to the north and south. The
good news is that we can preserve our land. The bad
news is that we have to move the water from the valley
up the hill or use the water supply in this basin. Since
it is a mined basin, we must arrange for the hydraulics
of the system to transfer water from a more sustain-
able source that is connected to the Rio Grande to the
growth areas.

Goundwater makes up 100 percent of our current sup-
ply. We have had a capacity for about 44 to 46 million
gallons a day. The current peak demand in summer is
about 30 million gallons per day. In terms of supply
and the hydraulics of the system, we are doing fine. We
are getting approximately 3,000 acre-ft last year of that
mined water from the East Mesa and Jornada aquifer.

Figure 3 shows our current proposal to the state en-
gineer in our 40 Year Water Plan. The top curve rep-
resents the 2045 high growth scenario projection of
about 260,000 in population and about 53,000 acre-ft
of demand. There are three levels of growth in that
curve. Our growth until about 12 months ago was the
high end curve. The growth rate has recently declined
but we are still growing. That puts us somewhere below
this curve, but again we have different levels of growth
scenarios. In terms of infrastructure planning, we are
planning on the high use projection.
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Figure 3. Water plan population projects and water plan
demand projections
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Figure 4. Graph showing City of Las Cruces historical water diversions for 1995
to 2005 and projected water demands from 2006 to 2045 represented by a band
representing low to maximum growth rates, City of Las Cruces’s total existing

adjudicated water rights, and current and pending permits. ( John Shomaker &

Associates, Inc.)

Figure 4 is also from our 40 Year Water Plan. It shows
the City’s different water rights and demands. An old
City water right of 21,690 acre-ft dates back to 1907.
We have 10,200 acre-ft on the Jornada Bolson and
1,450 acre-ft of valley water but we have to use waste-
water or other rights to negate the impact on the hy-
drologic system. An application is in process with the
state engineer for another 8,000 acre-ft. A big issue for
us, however, is Spring 39 and additional growth that
could be surface water or groundwater. It is critical
though that the sooner we move to surface water the
less we mine this basin. And that is our justification;
yes, we have groundwater rights but we would like to
shift as soon as we can afford to and as soon as we have
all the different contracts in place. Then we can use
the Jornada aquifer as a drought reserve.

Before you build a plant to treat surface water, you
need water rights. In 1985 the City had the vision to
place a fee on rate payers for future surface water rights
acquisitions. I don’t think there was a lot of discussion
in 1985 about water rights in this area. There is also an
ordiance that requires water rights as a condition for
development within the city limits. In other words, if
you want to be within the utility service, you need to
convey water rights in one of several forms: one being
the conveyance of surface water righted land, where the
utility has the right to purchase or lease the right. This
requires EBID approval as well as verification that an
offer of judgment has been made on that tract by the
Office of the State Engineer. As a utility, we have paral-

lel processes: one that we file with EBID and one with
the state engineer. We acquire the rights and we pay
for the rights (although we recover some of that money
from the fund through the meter fee).

There are certain water righted lands where a fee is
paid:

— Non-water righted

Development pays water right fee based on meter
size

Utility purchases other water rights not related to
land development

Groundwater rights require offsets

Wastewater return flows

Surface water

Importation

We can acquire and lease some water rights that are
not related to a specific tract of land, if the tract of
land is within a special user association. We must get
approval through the EBID board of directors to lease
these rights. We have only acquired these groundwater
rights on a small scale because they would require
wastewater return flows to offset or use some form of
surface water reparation for making up those effects.
We are concentrating on surface water supply for two
reasons: because of its sustainability and because of the
priority of surface water in the Lower Rio Grande.
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The state engineer mentioned earlier today that some
municipalities have spent 40 years looking at transi-
tioning to surface water. About 10 years ago in Las
Cruces, we started the process of moving the City of
Las Cruces to surface water. Working with EBID, we
were successful in implementing what is called the
Special Water Users Association. These associations
were created by state law to allow municipal and other
users access to EBID surface water. The mechanism to
acquire water rights is in place but the mechanism to
utilize “wet” water is yet to be developed. The amount
of water is dependent on an annual allotment. The wa-
ter allotment currently being used in irrigation is 1,000
acres or 3,000 acre-feet of water.

There are still a few things we need to do with EBID
in terms of the transition of the water once it goes
through surface water rights and to the agriculture
pool with EBID. One of the requirements for surface
water within the Project is that the surface water right
be appurtenant to land that is transferred to City-
owned property. When we acquire or purchase rights,
instead of leasing them, we will convey them to City
owned property. The property must be part of the
EBID and payment is based on water righted acreage
and size of parcel.

When we do a surface water transaction, the seller by
ordinance must sell their water rights to us if they want
utility service. They need to execute all required docu-
ments including those required by the state engineer.
The paperwork goes through us so that we can make
sure that the water rights are actually there and no dou-
ble accounting is done. We make sure that we are actu-
ally paying for something of value. We then execute the
documents with EBID as well.

The process was streamlined recently. We used to have
a water committee that included a few city council
members on a subcommittee of the Special Water Us-
ers Association. Now we have the Las Cruces Utility
Board. The board is allowed to acquire and lease water,
making the acquisition process much more stream-

lined.

Our lease concept is basically a lease purchase concept.
First, the surface water right appurtenant to the land
remains in the developed parcel. The lease agreement
identifies the City Ugtility as the owner of the water
right. The Lease agreement contains several elements:
prepaid rent (same dollar value as the purchase price);
the well allotment; EBID tax assessments; and a term
(40 years with an option to renew).

As part of the transaction, we have an exclusive op-
tion to purchase or renew the lease. We follow District
policies (EBID 2003 GA7, NMSA 73-10-48), and the
assignment is binding on successors and assigns. We
then start paying allotments to the irrigation district.
These are forty-year leases and are renewable every
forty years.

How do we pay for all of this? We fund the water rights
acquisition by new customers as well as existing cus-
tomers. New users pay a one-time water rights fee based
on their meter size. Existing users pay a volumetric
charge as part of their monthly water bill. This funding
mechanism is also used to support legal funding of wa-
ter rights adjudication.

What are we doing with the infrastructure? This is a
major subject of discussion. We had a great tour yester-
day of Albuquerque’s facilities. About 12 months ago,
we commissioned CH2M Hill to conduct a feasibility
study to look at possible sites for a plant. There are still
other procedures that need to be done, too. For exam-
ple, we still need to develop procedures to change the
place and purpose of use with the Office of the State
Engineer. We also need to develop necessary contracts
with the U.S. Bureau of Reclamation and EBID for use
of surface water for municipal and industrial use. Our
plan is to be part of EBID and work with EBID and
take the water, not for irrigation use, but as surface wa-
ter. We will continue the acquisition of surface water
rights because we need at least another 2,000 acre-ft for
the first phase of the actual treatment process.

The feasibility study contains three tasks. The first task
will take 15 months and is an evaluation of alterna-
tives for water treatment plant infrastructure. The task
includes data collection and evaluation; evaluation of
EBID infrastructure that may be viable for the use and
conveyance of surface water to the plant; evaluation
of alternative plant sites and diversion facilities; evalu-
ation of alternative treatment processes and diversion
facilities; and defining the best technical alternatives.
This will be a cooperative endeavor with EBID so that
the district can benefit from some of the structures we
put in place.

The second task of the project deals with supporting
studies and services. Basically, this deals with project
management; developing operational and conjunctive
use plans for surface and groundwater; investigating
water rates and funding alternatives; treatability testing
and water quality evaluation; and public involvement
and presentations made to stake-holders.




New Mexico Municipal Representatives on the Use of Surface Water for Their City: Las Cruces

Task 3 of the project concerns the conceptual design
and feasibility. This includes basically delineating de-
sign criteria and generating certain levels of treatment
plan specifications. Also, we’ll be identifying environ-
mental impact statement (EIS)/environmental assess-
ment (EA) needs and permitting requirements. We will
then produce a summary feasibility document.

In general, water supply planning requires multiple
options that include conjunctive use of surface and
groundwater. Water rights can be purchased or leased.
Currently, leases are mainly associated with surface
water rights. As described, we are conducting a compre-
hensive feasibility study that begins the infrastructure
planning process and that will make a surface water
plant a reality. Before surface water can actually flow
into a plant, we will need to finalize agreements with
the Office of the State Engineer and other pertinent
entities. With that, I'll end this presentation. Thank
you.
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The Evolution of Markets
for Water Rights and Bulk Water

F. Lee Brown
HZO Economics
3200 EI Toboso NW
Albuquerque, NM 87104

Introduction

Markets for water rights have become a staple ingre-
dient of the water management landscape in New
Mexico and numerous other western states, including
our neighbors, Colorado and Utah. In other western
states, most notably California, it is less common to
see outright sales and transfers of water rights from
one party and use to another. Instead, greater reliance
has been placed on contracting for bulk water through
major distributors such as the Metropolitan Water
District in southern California or bilateral agreements
such as the recent one between San Diego County and
Imperial Irrigation District.! Regardless of whether the
water transactions have involved water rights or only
the bulk water controlled by entitlements to water, the
markets for accomplishing the reallocation task have
largely been informal in character with few organized
exchanges as frequently exists for other commodities.

In times of drought, California has turned temporar-
ily to an organized exchange for bulk water as it did

in 1991 and 1992,? and California is preparing to do
so again with its own Department of Water Resources
serving as the exchange agent.”> And a quasi-exchange
for bulk water has long existed for Colorado Big
Thompson (CBT) water in the Northern Colorado
Conservancy District above Denver. There, the District
facilitates transfers by maintaining a website on which
parties may post bids or offers to “rent” water.* The
District, however, does not actively serve as a broker or
market-maker for CBT water and explicitly disavows
any liability associated with the sales process.

In New Mexico there commonly exist one or more
brokers, in those basins exhibiting water right sales, to
which a party can turn if they wish to buy or sell rights.
However, the escalation of prices for water rights in
many basins, coupled with the increased difficulty of
consummating actual changes in the place or purpose
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of use of a right, raises the possibility that organized
exchanges for bulk water might facilitate the movement
of water among users and uses.

New Mexico briefly opened a window for such ex-
changes in the Lower Pecos a few years ago,’ despite
strong opposition, as basically an insurance policy
against the possibility that the water right purchase
program there might not succeed in achieving compli-
ance with the U.S. Supreme Court decree in Texas v.
New Mexico® and priorities would have to be adminis-
tered. Whenever administration of priorities becomes
a real possibility, the risk arises that high valued uses of
water for municipal and industrial purposes could be
trapped holding junior rights which could be curtailed.
Although such users have been quite adept at securing
sources for water, under an unexpected priority call
much scrambling could still occur without any certain-
ty in the short run that all needs will be met.

The Drought Emergency Water Bank in California was
generally judged to be a successful short-term response
to drought in 1991-2, but there is less assurance that

it will be as successful today now that 1) much of

the least valuable agricultural water has already been
moved to municipal and industrial uses under long-
term contracts and 2) agricultural irrigation practices
have already become increasingly efficient, with less
water available for short-term leases in the face of
higher commodity prices.

Longer-term, recent research reveals that irrigators may
be significantly more willing to sell bulk water than
they are to sell their underlying water entitlements
themselves.” The latter activity is a one-time event, ir-
reversible for practical purposes, and doesn’t ensure
the best price for the bulk water commodity being sold.
Consequently, organized water exchanges may have
utility on a longer-term basis as well as a short-term
response to drought. Organized exchanges which could
offer both spot and future contracts for bulk water
present attractive instruments for improving the ef-
ficiency with which bulk water moves from one use to
another.

The third section of this paper explores some of the ob-
stacles to the creation of organized exchanges for bulk
water, and the fourth section briefly reports on an ini-
tial effort in New Mexico to create such an exchange.
The second section below begins, however, with an
account of the emergence of informal water markets in

the Middle Rio Grande and Lower Pecos basins. This
section emphasizes that the origin of basin water mar-
kets rests on the underlying hydrologic and legal condi-
tions which give rise to the utility of markets.

Lower Pecos and Middle Rio Grande Water Rights
Markets

Two of the earliest markets for water rights in New
Mexico emerged in the Lower Pecos and Middle Rio
Grande basins as the result of hydrological condi-
tions and legal/administrative responses to them. In
the Lower Pecos, declining water levels in the Roswell
Artesian Basin led to the adjudication of water rights,
metering of wells and the introduction of conserva-
tion measures including the permanent retirement

of almost 7,000 acres of irrigated farmland with their
appurtenant water rights through market purchases

by the Pecos Valley Artesian Conservancy District
between 1958 and 1985.8 This practice of achieving
hydrologic balance through market purchases and re-
tirement of water rights was most recently extended by
the New Mexico Interstate Stream Commission to the
entire Lower Pecos basin as part of the State’s effort to

comply with the U.S. Supreme Court decree in Texas .
New Mexico.

In the Middle Rio Grande, the combination of
drought and the necessity of complying with the Rio
Grande Compact led State Engineer Steve Reynolds

to declare the Rio Grande ground water basin in 1956
and condition future expansion of ground water pump-
ing by requiring offsets to the eventual effect of that
pumping upon the flow of the river. A principal means
for obtaining the required offsets became the purchase
and retirement of existing rights, chiefly from irriga-
tion. The resulting informal market for water rights has
led to a historical pattern of increasing prices for pre-
1907 rights, as reported in Table 1 and Figure 1.

The prices reported for the earliest years in Table 1 are
either individual prices for particular transactions of
which there were not many, or they are interpolations
of prices from neighboring years when no direct price
data was available. During the 1980s and early 1990s,
the constant price of $1,000 for the right to consume
an acre-foot of water per annum reflects the standing
offer by the City of Albuquerque which was the princi-
pal buyer during that period of time.
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Table 1
Middle Rio Grande Water Right Prices
(dollars per acre foot per annum of consumptive use)

Year Price (S) Year Price (S) Year Price (S)

1960 214 1976 786 1992 1000
1961 243 1977 802 1993 1000
1962 276 1978 818 1994 1000
1963 214 1979 833 1995 1617
1964 214 1980 889 1996 2233
1965 267 1981 945 1997 2720
1966 214 1982 1000 1998 2963
1967 214 1983 1000 1999 3689
1968 214 1984 1000 2000 4105
1969 250 1985 1000 2001 4141
1970 252 1986 1000 2002 4577
1971 254 1987 1000 2003 4793
1972 280 1988 1000 2004 5498
1973 500 1989 1000 2005 7815
1974 492 1990 1000 2006 10751
1975 532 1991 1000 2007 18071

Although transactions with prices both above and

below $1,000 occurred during that period, the stand-
ing price offered by the City was dominant. By 1995,
however, competition for rights had grown to the point
that the City could no longer maintain the set price.
From that year on, the listed prices are averages of a
sample (non-random) of transactions weighted by the

size of the transaction. In both basins, as well as others,
there have also been sales of bulk water, also known

as leases of water rights. But, the focal point of market
activity in most New Mexico basins has always been on
the sale and change of use for the water rights them-
selves. The recent fifty year contract between the Jicar-
illa Apache Nation and the City of Santa Fe for 3,000
acre-feet per annum of San Juan-Chama Project water
is a conspicuous exception to this pattern.’

The sharp increase in prices paid for Middle Rio
Grande water rights since 2004 underscores the po-
tential utility of an organized exchange for bulk water
in this basin. There are a number of reasons for the
increase, but two are especially pertinent here."° First,
the number of protests to transfers of water rights has
increased and increased the difficulty of obtaining ad-
ministrative approval for the transfer even though will-
ing buyers and sellers have agreed upon the terms of
the sale. Second, the quantity of rights offered for sale
has not increased at the same rate as the price of rights.
Both of these factors could potentially be alleviated by
an organized exchange for bulk water.
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Figure 1. Middle Rio Grande Water Right Prices (dollars per acre foot of consumptive use per annum)

With regard to protests, the permanent change in loca-
tion or use of a water right is likely to be much more
strongly opposed than a single year shift in bulk water
withdrawal and use. Moreover, practically speaking, the
single year shift offers a learning opportunity for deter-
mining if the perceived adverse consequences of a per-
manent change in location or use of the right will, in
fact, be realized. If so, then the necessary adjustments
could be made to future sales of bulk water under the
same right. With regard to supply, as reported above,
current irrigators are more likely to sell bulk water, i.e.,
effectively leasing their water right, than to part irrevo-
cably with their rights.

Obstacles to the Formation of Organized Exchanges
for Bulk Water

Suppose for the moment that active, organized ex-
changes for bulk water existed through which willing
buyers and sellers could readily purchase and sell con-
tracts for the delivery of a fixed quantum of water at

a fixed delivery point in a specified current or future
year. Moreover, suppose that administratively the State
Engineer were willing to recognize a large class of rights
to water in a given basin as amenable to the acceptance
of short-term leases of those rights under specified con-
ditions without the necessity of further scrutiny by his
office due to their short-term nature.!

Then, potential buyers and sellers could make individ-
ual decisions about the current and future disposition
of bulk water contracts traded on the exchange based
upon prevailing market conditions. If for a given

year an owner of water rights did not want to exercise
the rights for their current purpose of use, the owner
would have the option of selling a bulk water contract
for that year at the prevailing market price under the
administrative conditions specified by the State Engi-
neer. Similarly, a municipality seeking assured access to
water for some year or period of years could purchase
contracts for the desired bulk water under known
conditions while it developed or implemented a longer-
term strategy for accommodating change.

At this juncture in the evolution of water markets in
New Mexico such a hypothetical exchange obviously
does not exist. Moreover, there are numerous obstacles
to their formation hidden in the hypothetical supposi-
tions just made. For purposes of discussion, however,
many of the obstacles can be identified, and some pos-
sible remedies considered. To lend concreteness to the
identification task, the Middle Rio Grande basin will

be used as a potential locus for the exchange.

1. Adjudication. To begin with, there has been no
adjudication of water rights in the Middle Rio
Grande, which certainly is less than an ideal condi-
tion for the creation of a water exchange for bulk
water contracts. However, it should be noted that
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the basin has managed to reallocate water rights
without adjudication, a much more formidable en-
deavor, for forty-five years or so before current pro-
tests have slowed the process. The administrative
measures the State Engineer has adopted to allow
reallocation to preceed have not been universally
popular, but they have been conservative. And,

to the extent that previous adjudications or settle-
ments have been precursors to an eventual Middle
Rio Grande adjudication, the de facto outcome

of previous reallocation transactions approved by
the State Engineer have been largely confirmed or
expanded rather than reduced.

Homogeneity of contracts. Depending on what is
counted, there may be somewhere between five
and ten different types of water rights in the Mid-
dle Rio Grande including tribal rights, pre-1907
appropriative rights and San Juan-Chama Project
rights. For a water exchange to work, bulk water
contracts need to be completely homogeneous if
possible and certainly have at most a few distin-
guishable forms. Otherwise, each transaction in-
evitably becomes an individually negotiated trade
which negates much of the efficiency of the orga-
nized market. While rights themselves will likely
remain disparate, contracts to deliver one acre-foot
of water at a specific location at a specific time
could be made much more homogeneous. The
Jicarilla-Santa Fe contract specifies a delivery point
and time, and bulk contracts for delivery of other
water could be standardized as well.

Priorities. The priority of a given right under which
a bulk water contract was sold would have to be
made an explicit part of the contract, and buyers
would assume the risk that drought or other condi-
tions could prompt priority administration in the
year of the contract. Contracts derived from the
most senior rights would likely command premium
values.

Impairment. Prevention of impairment requires the
existence or construction of a hydrologic model of
the pertinent basin that is officially and broadly
recognized as the basis for whatever conditions the
State Engineer imposes upon the changes in place
or purposes of use of bulk water.

Public welfare. Maintenance and enhancement of
the economy of a given basin is perforce conducive
to the public welfare. In those basins for which
there is a consensus or a preponderance of opinion
that other values conflict with economic values,

10.

the formation of organized water exchanges could

be excluded.

Conservation of water. Accurate pricing of the scar-
city value of water may be the most important
factor ensuring adequate conservation of it. And,
organized water exchanges offer efficient institu-
tional mechanisms for establishing and publicizing
accurate prices.

Logistics of administration and accountability. Estab-
lishment of a coordinated process for maintain-
ing a smooth relationship between the organized
water exchange and the administrative process of
the State Engineer is essential to the success of the
exchange. Ideally, the State Engineer would specify
necessary conditions to which bulk water contracts
must conform and then delegate responsibility for
compliance with those conditions to the exchange
itself. Of course, the exchange would be required
to report all trades to the State Engineer and be
accountable at all times. Such a delegation of re-
sponsibility was contemplated by the draft operat-
ing rules established previously for the Lower Pecos
water banks.

Enforcement. Consistent with the above condition,
the State Engineer retains ultimate enforcement
authority for impairment, public welfare and con-
servation of water criteria. The exchange assumes
legal enforcement responsibility for contracts
traded under its supervision.

Public opinion. Water is often seen by public opin-
ion as different from other natural resources which
are traded as commodities in the normal course

of business. Obviously, the consent of the public,
explicit or implicitly granted, is necessary to the
successful formation of organized water exchanges.

Regulation. As is usually the case with most
commodity markets, sufficient public regulation
is required to ensure against abuse of the market
process.

Current Activity

As noted above, the State of California is re-establish-
ing an emergency drought water bank which will be
run by its Department of Water Resources. In New

Mexico, researchers at the University of New Mexico'

2

have obtained federal funding to research and poten-
tially implement an organized water exchange in the
Mimbres Basin. Organized exchanges may be the next
evolutionary step in New Mexico water markets.
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Just Add Water: Eastern New Mexico Rural Water System Status Report
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Albuquerque, NM 87109

Good morning everybody and thanks for coming back.
We thought we could scare you away with that fire
alarm but I guess not. On behalf of the eight city and
county council members of the Eastern New Mexico
Rural Water Authority, we appreciate the opportunity
to speak to you this morning and really thank the insti-
tute for putting us on the schedule. Greg and I are go-
ing to tag team a little bit as we talk about the project.
The project is more affectionately known as the Ute
Pipeline Project but the official name is the Eastern
New Mexico Rural Water System and it really does

fit the conference theme. This is one of those surface
water opportunities that has been trying to happen for
many many years and I will talk to you about some of
the history of the project.

Figure 1 shows the project area. You can see the Texas-
New Mexico state line, Interstate 40, Ute reservoir,
and Ute dam and Tucumcari. The dark to light area is
the cap rock of about 800 or 900 ft of dirt to lift. It is
the most imposing part of our project from a physical
feature point of view. Note Clovis, Cannon Air Force
Base, Roosevelt County, and Quay County, just so
everybody understands what we are taking about and
where we are.

Let me give you a quick review of why we are doing this
project, the background of the project, the alternatives
that were looked at, and how we came up with what
we call the best technical alternative to deliver water to
these eight cities and counties. I'll then discuss some
of the challenges of doing a regional rural water project
that has never been done in New Mexico quite like this
before. I'll mention some of the successes that we had.
Secretary D’Antonio talked yesterday about where we
are in the federal process and I will try to elaborate on
where we are.

Figure 1. Project site

So why are we doing this? The western edge of the
Ogallala Aquifer encroaches into eastern New Mexico
and you can think of it as a saucer and New Mexico
sits out on the very thin edge of the saucer. They have
known for many years going back to the 1930s and
1940s that water would be problematic over time. Ute
Reservoir was built to capture a share of water on the
Canadian River under the three state Canadian River
Compact from Texas, Oklahoma, and New Mexico.
The Ogallala Aquifer is very problematic and Greg is
going to get into the technical details of why. The aqui-
fer continues to decline in this part of the state. We are
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seeing declines in water quality as well. One of the rea-
sons for converting to surface water is to offset that de-
cline in quality. Even today they are starting to see the
economic implications of running out of groundwater
in the aquifer. This project will offset that.

Right now, all of the water for agricultural and mu-
nicipal interests is 100 percent groundwater out of
the High Plains Ogallala Aquifer formation. One of
the reasons we are doing this project is to disconnect
that competition between municipal and agricultural
interests so they are not both competing for the same
resource.

Also, state engineer D’Antonio talked yesterday about
putting to use this investment that was made back in
1959 and 1960. I think in those days Ute Reservoir
was built for around $28 million and the value today
is closer to $140 or $150 million. We are talking about
delivering 16,450 acre-ft to these entities. Figure 2 is a
little sketch for when we talk to a layman audience in
our communities. For the folks without a strong tech-
nical background, we sketched this some years ago and
[ still find it useful to explain to folks why the project
is being done. If you look at the graph with cost on the
y-axis and time on the x-axis, as the aquifer continues
to decline over time, the cost of providing water out
of that resource somewhat mirrors that curve. The
Eastern New Mexico Rural Water System would start
at a higher initial cost to the water rates and end users.
Over time you are better off being a part of this proj-
ect then not. There are some who are saying that we
are already approaching the point where if something
doesn’t happen in the near term, it will be economi-
cally disastrous for the area. Greg has a few graphs that
he will talk about shortly on that as well.
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Figure 2. Eastern New Mexico Rural Water System Project

A little bit about the project history: the Canadian Riv-
er Compact goes back to 1951 and regulates the water
and who gets what on the Canadian River in the three
states. The project was conceived in a feasibility study
in 1963. It is almost 50 years old now and these enti-
ties have been trying to make the project happen over
there for a long time. I have been working on it pretty
diligently now for 10 years. I had a full head of hair
when we started all of this and [ think Greg may have
been 6’3 or 6’4 back in those days. It has required a lot
of effort to try to make this thing happen. We recog-
nized that the aquifer was going to have trouble back in
the 1960s. The reservoir really was built for municipal
and industrial water storage in New Mexico.

There are two entities at play right now. One is the
Ute Reservoir Water Commission. It is made up of

12 members and includes four from Quay County

and two from the Village of Logan, Quay, Curry, and
Sandoval counties. It is a joint powers agreement, and
exists for the purpose of contracting with the State of
New Mexico to purchase raw water out of the reservoir.
Four members from Quay County in 2005 elected not
to participate in the development of the pipeline proj-
ect but they continued to reserve their share of water
out of the reservoir for other purposes. The eight mem-
bers that [ just described are the active members that
make up the Eastern New Mexico Rural Water Author-
ity that are actively developing the project. With that I
will let Greg get into the next few slides.

Greg Gates

For those of you who don’t know me, I think Scott’s
joke about my height decreasing over time might not
have made too much sense until I stood up. As Scott
pointed out, the Ute Reservoir was constructed to
use New Mexico’s water allocated in the Compact for
municipal and industrial purposes. It was completed
in 1959 and 1960 and the reservoir filled with water.
The Canadian River Compact is a little bit different
from some of the other compacts in that it is actually
a storage compact. It allows for New Mexico to store
200,000 acre-ft of water below Conchas Dam. Once
that storage level is reached, any additional water goes
to Texas. The Compact is unique in that sense. New
Mexico can consume all the water that it can put to use
up to that point, but it cannot store anything beyond
the amount specified in the Compact.

The reservoir is owned and operated by the New
Mexico Interstate Stream Commission (ISC), which is
also unusual when compared to other reservoirs in the
state. In 1987 the ISC estimated Ute Reservoir would
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have a firm yield of about 24,000 acre-ft. That 24,000
acre-ft was assumed to be available about 90 percent of
the time. Communities reserving water recognize that
based on the hydrology, the supply will be available
most of the time and will take steps to deal with the
times when that total water supply will not be avail-
able. The firm yield was updated in 1994 as the basis
for the contract with the Ute Water Commission. Cur-
rently, the Ute Reservoir Water Commission contract

with the ISC fully allocates that 24,000 acre-ft.

The communities that are developing the Eastern New
Mexico Rural System account for 16,450 acre-ft of the
Ute Water Commission contract. The contract is set to
expire in December 31, 2008 and the Commission has
asked for extensions on a one- or two-year basis over
time. As long as they are showing progress in develop-
ing the water resource, the ISC has historically been
generous in granting those extensions. There has been
a fair amount of progress made in the last couple years
and we are hoping to get another extension granted.
The remaining portion of that water is held by Quay
County interests - that is 7,550 acre-ft of water.

As part of the decision making process and looking at
alternatives, we put together a fairly simple spreadsheet
model of the reservoir. We wanted to look at what the
impact of various alternatives would be as opposed to a
baseline condition. The baseline condition was calcu-
lated by examining release and storage data along with
evaporation to estimate inflow. The blue line in Figure
3 shows the scenario that is the actual reservoir volume
over time that we used to develop the baseline in the
model. Up until about 1984, the dam had less capac-
ity. The spillway height was increased in the 1980s to
allow for more storage capacity. The baseline scenario
is shown in dark blue and does not include any use

of the water by the project. The green line shows
withdrawal of 16,450 ac-ft of water per year on a peak
month basis.
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Figure 3. Ute Reservoir Model Simulation and Background
Results

This is the alternative that we chose in the decision
making process and is referred to as the “best techni-
cal alternative” (BTA). You can see that as you use that
16,450 acre-ft of water, you get some declines in the
reservoir. At other times, the results of the BTA are
similar to the baseline. What we found is that on aver-
age, the reservoir elevation was about 3 ft under the
baseline condition and there was a maximum of 20 ft
difference between BTA and baseline.

The other thing to remember is that when you are

not taking that water out and using it, it builds up in
the reservoir and is eventually released to Texas. We
found that over a 60-year period, looking at the historic
hydrology, if you didn’t use that water, an additional
million acreft of water would go downstream to Texas
when compared to the BTA project scenario.

The BTA was derived from a decision process that eval-
uated four surface water and two groundwater alterna-
tives. Non-monetary benefit scores of the alternatives
considered in the decision process are shown in Figure
4. You may note that the alternatives considered are
not entirely equal. The “no project” alternative is es-
sentially a continuation of current practices and would
not be sustainable. The current estimated life of the
aquifer is on the order of 20-50 years.

New Mexico American Water, who provides water for
the City of Clovis, had about 28 wells in 2000 with a
capacity of about 10,500 gallons per minute (gpm). By
2004, they had increased the number of wells to 33 but
had lost capacity to achieve a total capacity of about
6,500 gpm. In 2008, NMAW had nearly doubled the
number of wells used in 2000 but has less capacity.
Figure 5 presents NMAW capacity and number of wells
over time.

The BTA had the greatest non-monetary benefit to
overall cost ratio. The BTA includes a pipeline from
Ute Reservoir to a water treatment plant in Curry
County with pump stations to boost flow over the cap-
rock. There are raw and finished water storage tanks
and the diversion structure and raw water overall sys-
tem are designed to operate on a peak day basis. The
2006 cost of this project was about $436M with a 75
percent federal, 15 percent state, and 10 percent local
cost share resulting in a wholesale water rate of about
$2.42 per 1,000 gallons of water to users. The Prelimi-
nary Engineering Report and 10 percent design are
complete. The 30 percent design is in progress.
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Scott Verhines

Thanks, Greg. So again, | mentioned that Rural
Regional Water Supply projects are a little bit different
than what the Albuquerque Bernalillo County Water
Utility Authority did, and although there are some sim-
ilarities, there are significant differences. Some of those
challenges are that we have eight cities and counties;
we have mayor’s councils and commissions that turn
over every few years. We have backed up and started
the education process with everybody many times now
over that 10-year period. This is the most complex,
largest public works project those entities will probably
ever undertake. They are used to having projects that
are planned, designed, and built all in a year; we are

10 years into this project and are just getting out of the
planning stages and into the design stages. Perseverance
and keeping everybody at the top of their game is part
of the task I have right now. Some days are better than
others, but I think for the most part, everybody is very
strongly on board and recognizes the consequences of
not putting this project together.

[ won’t go into all the details of the challenges. The
obvious one is we are working on federal authorization
right now for that 75 percent federal commitment.
Whether or not it will happen before this Congress
recesses at the end of the year has yet to be seen. We do
understand that there will be a lame duck session right
after the election, the week of November 17. We also
understand that the omnibus Public Lands Bill, Sena-
tor Bingaman’s bill that John D’Antonio talked about
yesterday, contains our project and it will be a high
priority for that lame duck session.

[ want to point out that Cannon Air Force Base is

a major economic benefactor to the area as you can
imagine; it is a very strong part of the community.
They have a new special operations mission coming in
and the base is growing. We have a very fine line that
we have to walk with Cannon Air Force Base. On one
hand we need to be able to recognize the problem and
decide what we are going to do to fix it. At the same
time, we don’t want the problem of being able to pro-
vide water to the military installation to impact their
ability to keep their mission growing. We are very con-
scious of that, as is all of the New Mexico delegation.

We put together a strategic plan a couple of years ago,
and there are eight main elements that we have un-
derway right now in order to keep the project moving
ahead:

e Infrastructure Project Development

* Momentum Building

¢ Financing and Funding

¢ Federal Authorization

e Project “Campaign” (Full Court Press)
¢ Coordination Cooperation

¢ Organizational Capacity/Structure

¢ Public Awareness and Support

Greg described the infrastructure project development,
the technical pieces of the project. Greg also men-
tioned that we have 30 percent design underway and
expect that to be delivered in May of 2009. We have
an environmental assessment that is well underway,
which should be delivered about the same time. We
will follow that up with a value engineering analysis

to re-evaluate the cost of the project, and then we will
develop a phasing and implementation plan.

Federal authorization is our number one goal right
now. In the House of Representatives this year, we
went through the Resources Subcommittee Hearing
and the Resources Full Committee Markup Hearing.
We then went to the floor of the House and the bill
was passed by a two to one margin. We had an identi-
cal bill working its way through the Senate. Last year,
we had a field hearing with Senator Domenici and
Senator Bingaman in Clovis. This year we had a hear-
ing before the Energy and Natural Resources Commit-
tee in Washington D.C., which we followed a couple
weeks later with a Markup Hearing, both of which
passed the bill unanimously out of committee.

The bill is now included in Senator Bingaman’s omni-
bus Public Lands Bill. That is the one that we are wait-
ing for and we are cautiously optimistic that it could
happen before the end of the year.

We have also had a number of successes over the last
few years, not the least of which is support by the State
of New Mexico, which has invested $12.5 million in
the project so far. We have had about $3 million in
federal write-in support through the Bureau of Recla-
mation. The state agencies have been terrific to work
with including the Office of the State Engineer, the
Interstate Stream Commission (ISC), New Mexico
Water Trust Board, and the New Mexico Finance Au-
thority that operates the Board. Greg mentioned that
we are looking to extend our water purchase beyond
December 31, 2008 and as long as we show progress
that we are getting this project done, the ISC has been
very willing to work with us. I would like to thank our
congressional delegation, the staff at the state agencies,
some of whom are in the room today. Without them
we wouldn’t be here today.
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lowa. Tanya has been in practice since 1993.

John W. Leeper has been Branch Manager of the Navajo
Nation Department of Water Resources since 1997. He su-
pervises a staff of more than 20 water resources professionals,
manages an annual budget of more than $2 million derived
from more than six funding agencies, and provides technical
support for the Navajo Nation’s water rights litigation and
negotiation, including representing the Navajo Nation on the
Navajo Gallup Water Supply Project Steering Committee.
John has also assisted the Navajo Nation with a broad array
of San Juan River Basin issues including assisting the Nation
with formulating positions with respect to the Navajo Indian
Irrigation Project, the Animas-La Plat Project, the San Juan
River Recovery Implementation Program, the negotiations
between the Navajo Nation and the State of New Mexico,
and regional water planning. John received a B.S. in civil
engineering from the University of California, Davis, an
M.S. in civil engineering from California State University,
Los Angeles, and a Ph.D. in civil engineering from Colorado
State University.
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Update Regarding the Navajo Settlement and the Navajo-Gallup Pipeline

Tanya Trujillo
Interstate Stream Commission
PO Box 25102
Santa Fe, NM 87504-5102

John Leeper
Water Management Branch
Navajo Nation Department of Water Resources
P.O. Box 678
Fort Defiance, Arizona 86504

Hello my name is Tanya Trujillo, and I am general
counsel for the Interstate Stream Commission. [ am
pleased to be here today and present with John Leeper
from the Navajo Nation regarding the status of the
Navajo settlement and the Navajo-Gallup pipeline
project. The State of New Mexico and the Navajo
Nation signed the settlement in April of 2005, and
that settlement was negotiated for approximately 10
years before then so it was a very complicated settle-
ment that involved a lot of back and forth negotiations
but it achieved a very positive settlement for both the
State of New Mexico and non-Indian water users in
northwest New Mexico and for the Navajo Nation.
The settlement quantifies the Navajo Nation’s wa-

ter rights from the San Juan Basin and will provide
approximately 360,000 acre-ft of depletion, which in
New Mexico is a large amount of water. The settlement
water will be quantified through a decree in the San
Juan adjudication court and that will serve the goal of
advancing that adjudication and I know that there is a
lot of pressure in New Mexico for us to make progress
in these adjudications and these Indian water rights
settlements are a great way to do that. The settlement
will quantify water rights for the Navajo Nation for
irrigation, municipal, and industrial purposes. Some
of the key elements of the settlement are construction
of one water supply project that involves many differ-
ent components and John Leeper is going to provide
more details on those components. I will provide to
you some of the highlights of the settlement agreement
and provide a little bit of background about some of
the interstate issues that we dealt with in negotiating
settlement elements, and highlights relating to federal
legislation authorizing the settlement.

The main benefit or purpose of the settlement project
is to provide safe, reliable drinking water for people
who currently do not have water. It is sometimes dif-
ficult for us to appreciate that there is a significant
sector of our population in New Mexico who currently

do not have running water in their homes. The benefit
is to provide drinking water for people who do not
have water in their homes. It is very moving to travel
to northwest New Mexico and visit some of the homes
of the Navajo Nation residents where the main wish
or desire of that household is to have running water in
their home and to someday have things like washing
machines and be able to take showers in their homes,
which is something that most of us take for granted.

[t was interesting a couple years ago when we were at
a Colorado River water users meeting in Las Vegas at
Cesar’s Palace. Estefan Lopez, our director, was pre-
senting a video on the situation of the Navajo Nation.
[t was a striking contrast presenting pictures of people
traveling 30 or 40 miles to haul water from a hauling
station to their home and making that presentation in
the context of the lavish accommodations at Cesar’s
Palace. It was a very moving presentation and several
hundred people were just silenced at the stark reality
that exists within our country today.

The purpose of the project will be to provide a reliable
surface water supply to Navajo Nation residents and to
tie into the existing regional water system that the City
of Gallup has. The City of Gallup is relying on a di-
minishing supply of groundwater and this project will
supplement and replace their supply. So this is not an
Indian-only system; it will tie to the non-Indian systems
and John Leeper will provide more details on that but
the cooperation has been very successful. Other provi-
sions of the settlement are very good administrative
provisions that will preserve existing non-Indian uses
in the basin and will allow the state engineer to serve
as a water master and to administer the water rights
and implement metering programs that are beneficial
throughout the state. The settlement ensures that
those provisions will be in place in the Northwest area
of the state. The settlement also provides for protection
of San Juan Chama contract water, which as you know
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extends through the Rio Grande basin and includes
provisions for funding for non-Indian irrigation im-
provements in the San Juan Basin.

[ want to provide a little bit of background and high-
lights relating too the federal legislation implementing
the settlement. The legislation was introduced in late
2006 and again in 2007 and is titled the Northwest
New Mexico Rural Water Project Act. Hearings were
held in 2007 in the House and Senate and were
co-introduced by Senators Bingaman and Domenici
and Representative Udall on the House side. The
legislation ties into other existing laws, for example
the Navajo Reservoir was authorized in the Colorado
River Storage Project Act back in 1956. In addition,
the San Juan Chama Project Act and the Navajo Ir-
rigation Project Act were authorized in 1962. So our
current legislation for the Navajo settlement amends
both those acts and involves tying into those existing
pieces of legislation. This summer the Navajo legisla-
tion was combined into the omnibus Public Lands Act.
Scott Verhines talked a little bit about that act because
there are several other pieces of New Mexico-related
legislation that are included in that act. It is actually
now part of a House bill, and as Scott mentioned, it is
pending for the lame duck session expected to occur
this November. We all have our fingers crossed for
that.

The legislation will authorize the settlement and au-
thorize construction of the projects. One of the key ele-
ments is funding. And I know in this budget climate,
funding is always one of the most difficult obstacles.
The Navajo settlement legislation contains a creative
funding mechanism that creates the Reclamation Wa-
ter Settlements Fund, which can be used to implement
settlement agreements approved by Congress for water
supply projects, habitat restoration projects, or projects
requiring reclamations involvement. The fund taps
into or diverts from what is an annual average surplus
of approximately $900 million in the existing reclama-
tions fund. The current total surplus is estimated to

be about $7.6 billion. I am not an expert on federal
budget issues so | am not exactly sure where that stands
in today’s climate, but it’s something that has been
evaluated by western states and by federal representa-
tives and it is anticipated to be a successful funding
mechanism should this legislation pass.

The federal cost for the Navajo settlement is over $800
million so we will definitely need some creative fund-
ing mechanisms to get it done. The State contribution
is about $50 million and New Mexico has already con-
tributed about $30 million towards funding projects

through the Water Trust Board in the Gallup area or
direct funding for the eastern portion of the project
pipeline called the Cutter Lateral. I believe John will
provide more details on those, but the State of New
Mexico stepped up even without finalizing the federal
legislation and has tried to make progress towards this
important project.

In addition, there will be local cost-share contributions
from the City of Gallup and the Jicarilla tribe, which is
also a participant in the project. Those contributions
will be at least $30 million and the City of Gallup
should be commended because they have undertaken a
rate analysis and are planning for how to pay for their
portion of the cost. Again, we have our fingers crossed
that the legislation will go forward both on the Senate
and House side and hopefully will be signed by the
President but those are all still pretty big hurdles to get
through in the next few months.

I did want to highlight a couple of the controversial
interstate issues that came up in connection with the
Navajo Gallup project and the Navajo settlement.

The State of New Mexico worked very hard with the
Navajo Nation to try to ensure that the settlement
water quantities would fit within the context of our
Upper Colorado Contract Apportionment. It was very
highly scrutinized by engineers from throughout the
Colorado River basin and took approximately two to
three years just to double check the accounting and the
hydrology.

One of the biggest projects they worked on was a
report called the Hydrologic Determination, which was
prepared by the Secretary of the Interior and required
by the 1962 legislation creating the San Juan- Chama
Project and Navajo Irrigation Project. That hydrologic
determination was an evaluation of whether water

was reasonably likely to be available for the settlement
and the Secretary of the Interior required a review

and participation in the analysis by all of the seven
Colorado River basin states. That analysis was ongoing
in the context of very complex negotiations amongst
the Colorado basin states leading to a short-sharing
agreement. It involved a lot of scrutiny from what I call
engineer’s engineers because the details of that analysis
are very complex. But eventually in May of 2007, the
Secretary of the Interior completed that process with
concurrence by all seven basin states. We are very com-
fortable with the water supply outlook for the Navajo
Gallup project.

Another interesting problem that we dealt with was
that the Navajo Nation and New Mexico involves land




Tanya Trujillo and John Leeper

that is in both the upper basin of the Colorado River
basin and the lower basin. Specific provisions in the
Colorado River Compact, which was entered in 1922,
cause restrictions on the transfer of water from an
upper basin use to a lower basin use. In the context of
the Navajo settlement, the Navajo reservation extends
across three states — Arizona, Utah, and New Mexico

- and also involves property in the upper basin and in
the lower basin. We are looking at mechanisms to try
to get water to people, notwithstanding the fact that
there are interstate issues and inter-basin issues. We
worked with our other upper basin states and got their
concurrence for our ability to use some of our upper
basin apportionment in the lower basin within the Na-
vajo reservation. In 2005, the Upper Colorado River
Compact Commission authorized a formal resolution,
and we also have a specific provision in our federal
legislation authorizing that use as well. That sets a prec-
edent for other Colorado River projects such as the
ongoing negotiation of the Navajo Nation’s settlement
with the State of Arizona for its water rights, which has
similar issues dealing with upper basin uses and lower
basin uses. Also, the State of Utah is proposing a large
water supply contract that involves transportation of
upper basin water to lower basin locations. So all of
those are still ongoing and our settlement legislation
will present a precedent for how the states expect to
negotiate relating to their future projects.

And finally at the last minute, when we were hoping to
finalize our legislative language and move the legisla-
tion, there were specific requests from the State of Ari-
zona relating to a portion of the project that extends
from New Mexico into Arizona to supply water to

the Navajo Nation’s capital of Windowrock. From an
engineering perspective, it makes a lot of sense because
Windowrock is right on the New Mexico border. If we
are constructing a pipeline to extend to Gallup, which
is very close to Windowrock, it also makes sense to
supply the Navajo Nation’s capital. The complex issues
of use of upper basin water in the lower basin were
even more compounded because what we were dealing
with is a request from Arizona to use their lower basin
apportionment, diverted from an upper basin reservoir
in a neighboring state, and we spent several months
trying to negotiate with all the other Colorado basin
states on language that would make everyone comfort-
able with that situation. The Navajo Nation and the
State of Arizona are still working on the details of their
settlement so we don’t know exactly how that will play
out but it was an interesting process involving Colora-
do interests, Arizona interests, and California interests
to try to make amendments to our New Mexico settle-
ment bill for issues that will be related to the Arizona

settlement. I guess that is how the process works in the
Colorado River basin these days.

In conclusion, I think we are very hopeful that the
settlement legislation will go forward and that we can
finally start some of the construction that would be
needed to implement this project. I am pleased to
hand over the microphone to John Leeper, who has
been great to work with from the State’s perspective
and will provide more of the engineering details and
background.

John Leeper

The Navajo Gallup Water Supply Project (Project) is
more than just a pipeline. Instead the Project is a col-
lection of components that will provide a comprehen-
sive water supply to the region. For the Environmental
Impact Statement, Reclamation assessed 11 different
project alternatives, along with non-structural alterna-
tives. The proposed Project configuration and com-
ponents have been demonstrated to be the most cost
effective way of serving this region.

The Project will divert 37,764 acre-feet of water from
the San Juan River for a project population of ap-
proximately 250,000. It will have 1,200 acre-feet per of
capacity for the Jicarilla Apache Nation, 7,500 acre-
feet of capacity for the City of Gallup, 6,411 acre-feet
of capacity for Window Rock, and 22,653 acrefeet of
capacity for the Navajo communities in New Mexico.

It will include more than 260 miles of pipelines and 24
pumping stations. The Project alignment is shown in
Figure 1.

Description of the
NGWSP.

* San Juan River diversion
near the Upper Fruitland
Chapter.

* Waterwould be treated,
conveyed west along N36
and south along US491 to
Window Rock, Crownpoint,
and the Gallup area.

* Another diversion would
take water from Cutter
Reservoir to eastern
portions of the Navajo
Reservation and Jicarilla
Nation.

! Rio Grarde Basin

Figure 1. Navajo Gallup Water Supply Project Map
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The Navajo San Juan River Settlement legislation
includes, and the Project’s water budget is based on, a
conjunctive groundwater component. The conjunctive
ground water component is critical. Many communi-
ties, for instance Crownpoint, will use more ground-
water even with the Project than it is using today. The
conjunctive groundwater component reduces the over-
all demand for water on the San Juan River, assures
that water will get to real people sooner, and improves
the Project’s redundancy.

The Project includes a water treatment plant at Ne-
nahnazad which is near Kirtland. This water treatment
plant will have a capacity of 38 million gallons per day
(59.19 cubic feet per second). If that water treatment
plant were built today, it would be one of the largest
ones in New Mexico. This treatment plant will have
the authority to treat non-Project water. It has the
potential to become a regional water treatment plant
in the Kirtland area. The point of diversion is at an
existing weir used by the San Juan Generating Station.
This point of diversion has numerous advantages.
First, because this stretch of the San Juan River is criti-
cal habitat for the Colorado Pikeminnow, constructing
another large diversion and weir would be extremely
difficult due to the environmental impacts. This

point of diversion takes advantage of the existing weir.
Second, this point of diversion is downstream from the
Animas River and the La Plata River confluences with

the San Juan River. This location enables the Project
to divert almost half of its water supply from flows that
are generated downstream from Navajo Reservoir. This
downstream water supply takes some of the demand
off of the Navajo Reservoir water supply. Third, this
point of diversion is upstream from the Chaco Wash
which contributes a very heavy sediment load to the
San Juan River making the San Juan River water below
the Chaco Wash very difficult to treat. And finally,
with the point of diversion downstream from Navajo
Reservoir, Project demands that are met from Navajo
Reservoir storage will help to augment San Juan River
flows downstream.

Another critical Project component is the Gallup
Regional System. The City of Gallup is an important
partner in the Project. The Project will have capacity
for 7,500 acrefeet of water. The Project will also convey
more than 4,800 acre-feet of water through the City,

to the Navajo chapters that surround the City. The
construction of this infrastructure is already underway.
The Gallup Regional System will be supplied by the
local groundwater until the surface water from the San
Juan River is available. One of the goals of the regional
system is to have the ability to get the San Juan River
water to the Navajo residents that surround the City
the day it becomes available. The Gallup Regional
System is shown in Figure 2.
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The San Juan Lateral is another major component.
The general alignment is along Highway 491 (formerly
Highway 666). This pipeline will range from 48 to 12
inches in diameter. This lateral will convey water from
the water treatment plant at Nenahanzad south to the
Gallup Regional System, to the Window Rock Lateral,
and the Crownpoint Lateral. It will also provide water
to the Navajo Tribal Utility Authority (NTUA) public
water systems along the route. The primary intention
of the main Project laterals is to convey water to the
NTUA systems which will then convey water to the in-
dividual customers. With this strategy, the day the San
Juan Lateral reaches, for instance the Mexican Springs
Chapter, the local NTUA system will be able to deliver
water to the residents.

Figure 3. Cutter Lateral NTUA Phases: Six Chapters =
$20,000; New Mexico = $19.3 M; Navajo Nation & USDA =

$8.6 M; Water Volume: 5.4 mgd

The preferred alternative includes the Cutter Lateral,
which will convey 4,645 acre-feet per year from the ex-
isting Cutter Reservoir to some of the Eastern Agency
chapters, and includes 1,200 acre-feet of capacity to
serve the southern portion of the Jicarilla Apache Res-
ervation. The pipeline will range from 24 to 10 inches
in diameter. The NTUA systems in parts of the Eastern
Agency are very water short. A conjunctive groundwa-
ter component will improve the water supply in the
short term, and will take some of the pressure off the

San Juan River. The Cutter Lateral System is shown in
Figure 3, and the groundbreaking is shown in Figure 4.

Figure 4. Cutter Lateral Phase 2 Ground Breaking; Project
Cost: Project Construction (in 2007 dollars) $870,000,000;
2002-2008 New Mexico State Funding $30,000,000 (for
Gallup Regional System, Twin Lakes Well and the Cutter
Lateral)

Reclamation estimates that the Project will cost $864
million. Is this cost realistic? First of all, the Project
passes the principles and guidelines that Reclama-
tion has established. It has a direct benefit to cost
ratio greater than 1.16, and including other benefits is
greater than 1.46.

However, the benefit to cost ratio is not the most
important number to consider. Whether this Project is
worth $800 million to the federal government depends
on what happens if there isn’t a settlement with the
Navajo Nation on the San Juan River in New Mexico.
The Navajo Nation’s claims to the San Juan River
could be very disruptive. It is difficult to put that claim
into perspective without sounding threatening. How-
ever, 80 percent of New Mexico’s power is generated
in the Four Corners area using water from the San
Juan River. A Navajo claim of hundreds of cubic feet
per second could leave the power generation, irriga-
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tion and municipal demands vulnerable for many days
during the summer. That power goes to communities
all over the Southwest. The settlement provides explicit
shortage protection for the San Juan-Chama Project.
Without the settlement, the durations during which
the San Juan-Chama Project could divert water could
be reduced. The settlement essentially eliminates that
risk. All kinds of doomsday scenarios can be conjured
up if there was no settlement. However, instead of
dwelling on all of those gloomy scenarios, the Navajo
Nation is discussing partnerships with the City of Gal-
lup, the City of Farmington and many others to make
this Project, and this settlement, a reality.

There is another cost to consider when evaluating the
benefits and the costs of this Project, and this settle-
ment. The greatest cost occurs when these communi-
ties end up litigating and fighting over this issue. It
tears communities apart. In my career as a smarmy
consultant, probably the most shameful thing [ ever
did was drive around the Silver Creek watershed in
Arizona as part of the Little Colorado River general
stream adjudication with a van load of federal experts
looking for things to object to. It can be distasteful
work. The purpose of the exercise is to look for discrep-
ancies in the way the state has described the various
water uses. The experts meet with the local water users,
often rural folks, and scrutinize the information that
describes their water rights. The team scrutinizes the
tabular data, spatial data, significant dates, and other
records. And much of the time the experts will find
things to object to. In a contested case, a tremendous
amount of time and energy is spent on preparing objec-
tions. And then the other side spends their time and
energy figuring out what to do about those objections.
In the San Juan Basin, with many thousands of poten-
tial stakeholders involved, a contested process could
last forever. This process tears communities apart. So,
when one considers the cost of this settlement and this
Project, yes the Project has a benefit/cost ratio greater
than one. Yes, this settlement and this Project will
eliminate a lot of disruption on the San Juan River.
But, most importantly is eliminates the battle that
would tear communities apart.

Instead of battling, the biggest community in the basin,
the City of Farmington, is a partner in the settlement.
The City is assisting the Navajo Nation convey water

to Shiprock. It appears that the City of Farmington
has realized that one of the best things for the City is a
prosperous thriving Shiprock.

The State of New Mexico is not just saying “yeah, go
do it.” Instead, the State of New Mexico has adopted a

philosophy that if working together, the Navajo Nation
and the State can solve some of the small problems,
which will lead to the solutions for very big problems.
The State of New Mexico has stepped forward with re-
sources to begin these ambitious Project components.
For instance, Manuelito, a Navajo community on the
west side of Gallup, has a very difficult water supply
problem. The State of New Mexico and the Governor
were instrumental in developing a well at Twin Lakes
north of Gallup. The connections between this well,
the City and Manuelito are being constructed today.
This work is one more small step in regionalizing the
system. So, real people are getting real water, in real
time. The residents in Manuelito are not being told to
wait until 2026 to get water. The day that the San Juan
River water gets to Twin Lakes, the connections will be
in place to convey water to Manuelito.

There are Navajo enclaves of allotted land that are
interspersed in and around the City of Gallup that do
not have access water. In one case Navajo homes were
right next to the City of Gallup golf course. A good
golfer could hit a golf ball from the course to some of
these Navajo homes where the resident, until recently,
were still hauling water. These Navajo residents can
see $200,000 or $300,000 homes nearby. The City of
Gallup has worked with the Indian Health Service and
NTUA to serve these folks. Today they have drinking
water. Just like with the City of Farmington cooperat-
ing with Shiprock, the City of Gallup has been coop-
erating with these area residents. The system is being
regionalized. Once the waterline to Manuelito is com-
pleted, connections with Church Rock on the eastside
of Gallup will begin. And, eventually connections will
be constructed on the southern side of City of Gallup.
This strategy increases the number of customers that
the Project can serve; so that when the lateral from
the San Juan River is complete, there will be a large
enough customer base to make the Project a success.

The Cutter Lateral is the same kind of story. At an
appraisal level the Project appears to be just a purple
line on a map. It could take many years to make that
line on a map a reality. However, the Indian Health
Service proposed a series of phases and interties among
the existing NTUA systems. The NTUA systems in the
southern end of the service area are chronically short
of water. One of the first phases will connect the Ojo
Encino and Councilor systems. At first, connecting wa-
ter-short systems with each other provides fairly limited
overall benefits. But, there is some excess groundwater
capacity on the Huerfano system at the north end of
the service area. By connecting these systems together,
it will be possible to meet short term water demands
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in the south, while creating the alignment that will
eventually convey San Juan River water. The State
Water Trust Board has been remarkably supportive of
this concept. And in 2008 the Governor and the leg-
islators supported $12 million for the second phase of
this project. The final phases will connect all of these
NTUA systems with the Cutter Reservoir. That phase
is the most expensive of the phases.

The lack of infrastructure, the lack of economic devel-
opment, and poverty are linked. The Navajo unemploy-
ment rate has skyrocketed compared to Arizona and
the rest of the U.S. The per capita income is much
lower compared to the rest of the US. These statistics
are shown graphically in Figures 5 and 6. The result

of this situation is that people are leaving. Between
1980 and 1990, on reservation population increased by
20%, while the off reservation population increased by
more than 100%. From 1990 to 2000, on reservation
increase was about 20%; off reservation increase was
about 50%. The Navajo Nation today has a need for
20,000 homes. Thirty percent of the household’s haul
water. People are leaving because they cannot find a

livelihood.
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Figure 5. Comparison of Unemployment Rates
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Figure 6. Comparison of Per Capita Income

These proposed Navajo water projects are all pieces of
a puzzle. If the Navajo Nation cannot serve Window
Rock with water from the San Juan River, then the
Window Rock demands will need to be served by con-
veying groundwater from Ganado. But, the Ganado
area cannot sustain the populations of both com-
munities. Some of the Colorado River water mangers
see this Project as a challenge to the Colorado River
Compact and the Upper Basin Compact. Some of
these mangers believe that the Navajo Nation and this
Project are doing violence to the Compacts. But, who
is doing violence to whom? Out on the Navajo Res-
ervation the basin boundary lines, and even the state
boarders, are quite arbitrary. If a person was blindfold-
ed and dropped off in the middle of the Navajo Res-
ervation, and given a compass, that person would not
be able to tell if he was in the Upper or Lower Basin.
Driving from Farmington to Gallup one can cross the
Continental Divide three times. The compact boundar-
ies seem less relevant on the Reservation. The pieces of
this water puzzle need to fit together. If the Navajo Na-
tion can serve Window Rock with water from the San
Juan River, then the Ganado groundwater can serve
the residents in the Ganado area. The other proposed
projects serve the Western Navajo Agency out of Lake

I Mavajo Nation Reglonal (large and small) Watar Supply Projects I

Figure 7. Navajo Regional Projects

Powell, and the San Juan River diversion serve the
Navajos in Utah. The puzzle pieces need to fit together.
Some of these other projects are shown in Figure 7.

I love pipelines. I have never seen a pipeline I have not
liked. But the Project and the settlement is not about
engineers and pipelines, it is about people. The Navajo
people have been waiting for a very long time for this
to happen. Someday they will get this water. Figure 8
shows a blessing ceremony at White Horse Lake. The
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poster shown in Figure 8 was part of a contest where
the kids were asked to draw pictures of water. One
student drew a picture of a pickup truck hauling water.
The Project is really about people. It is about the Na-

Figure 8. It is about the People
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Mutually Supportive Uses of Gila Settlement Water and Money

Craig Roepke
NM Interstate Stream Commission
PO Box 25102
Santa Fe, NM 87504-5102

Good morning. What I'd like to communicate today
are some thoughts on concepts and dynamics related
to the Gila Settlement in the 2004 Arizona Water
Settlements Act.

I'll talk about water uses, available sources, diversions,
and so forth, but I need to emphasize that what you'll
see is NOT a plan or proposal by the Interstate Stream
Commission. What I'm going to try to do, and all that
I'm trying to show, is that projects can be arranged so
that meeting the needs of one party or interest can
actually help another interest, one that is often seen as
an opposing use.

In 1964 during the Arizona v. California case, the U.S.
Supreme Court Decree limited depletions in the Gila
Basin to approximately 30,000 acre-feet. In December
2004, the President signed the Arizona Water Settle-
ments Act. That Act, among 62 other settlements, gave

New Mexico 14,000 acre-feet of additional depletions
in the Gila Basin above those in the 1964 decree. The
2004 Act also gave New Mexico up to $128 million in
non-reimbursable funding. The 14,000 acre-feet repre-
sents a 47 percent increase in available surface water
use in southwest New Mexico. Even in these days of
$700 billion bailouts, $128 million and 14,000 acre-

feet of water has generated a little interest.

With just a few figures, 'm going to try and to give you
a conceptual idea of one mutually supportive combina-
tion of uses of the Gila Settlement water and money.
Again, what I'm going to present doesn’t represent a
proposal by the Interstate Stream Commission. That
decision should reside with the citizens of Southwest
New Mexico. All I've done with this presentation is
tried to arrange a bunch of ideas that different inter-
ests have come up with in a way that creates a synergy
between projects that helps everyone.
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For the purposes of this presentation, I'm going to fo-
cus on one small location, the Cliff-Gila Valley, within
the four counties of Grant, Luna, Hidalgo, and Catron
counties (Fig. 1) [slide 2]. However, the dynamics we’ll
be talking about can be transported anywhere within
the region.

Cliff-Gila Valley -

Figure 1. Mutually Supporting Projects

The Cliff-Gila Valley is about five miles wide and 30
miles long (Fig. 2). Nothing you're going to see is to
scale. All we're interested in is the conceptual relation-
ship between demands, interests, and supplies.

Running through the Cliff-Gila Valley is the Gila
River. Upstream and generally northeast is the Gila
Wilderness. Downstream are the Middle Box and the
Bird area. Both the Bird area and the Cliff-Gila Valley
itself are important habitat areas for a number of listed
species and a prolific intersection of major regional
scale eco-habitats.
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Figure 2. Cliff-Gila Valley (not to scale)

The Cliff-Gila Valley itself is home to a generations-old
agricultural community. In fact, the Gila Valley was
once the food source for much of central Arizona. In
the Valley, these agricultural diversions represent the
most senior water rights.

To the east of the Cliff-Gila Valley is the Continental
Divide. Just over the Divide is the Silver City/Grant
County water system, and farther south we have Dem-
ing and Columbus.

One of the first proposals that stakeholders brought
forth was a gravity diversion at the head of the Valley.
Canals or pipelines - or a combination - could be
used to convey the additional water throughout the
Valley. I've drawn it in Figure 2 to show how that could
happen using just gravity, no power needed. The Gila
Settlement limits us to diversions only during high
flows. Well, when the flows are already high, a farmer
can already divert more than enough water and it prob-
ably doesn’t help much to be able to divert additional
water.

What would be needed is a way to store the additional
water that is available during high flows. What I've
shown here are a series of small storage ponds that
store water during high flows and provide farmers a
supply during water shortages. That would give us bet-
ter return crops, longer growing systems, and a more
reliable water supply. So far it might seem that all we've
created are benefits to agricultural communities.

Actually that’s not true. For instance, these storage
ponds have a number of environmental benefits. Stor-
age ponds would reduce or even eliminate the need

to pump supplemental wells during low flow periods.
Supplemental wells, as we all know, aren’t the best
friends a stream has, especially when flows get low.

The ponds would also reduce energy consumption.
Unlike supplemental wells, they could utilize both grav-
ity feeds and releases.

There are other very important advantages as well (Fig.
3). For instance, the greatest concentration of South-
west Willow Flycatchers, an endangered species, resides
in the Cliff-Gila Valley in habitat Dave Olgilvie created
on his farm and ranch. Each of these storage ponds
and the associated conveyance systems would provide
similar habitat for the Flycatcher, Apache Leopard
Frog, and other at risk species.
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Figure 3. The Cliff-Gila Valley provides habitat for endan-

gered species.

Another benefit we should recognize, but one that’s
often overlooked, is that an economically robust agri-
cultural community is one of the best defenses against
unrestrained development. Conversely, if a farmer is
losing money, it makes sense for him to sell out to the
first developer that flashes a wad of cash. I get calls
from developers almost every month. Rio Rancho on
the Gila is not a farfetched scenario.

One of the more controversial proposals that stake-
holders have made is off-stream storage for municipal

supply.

In the late 1980s, Reclamation presented just such a
plan. It required pumping capacity capable of diverting
more than 600 cfs. Quite simply, that would require

a huge investment in power infrastructure and energy
costs.

What I've drawn in Figure 4 is a storage facility suf-
ficiently down gradient from a diversion that it would
fill by gravity. Again, no energy costs.

Pumped over the Divide, the water could flow down to
Silver City, Deming, Columbus, and other municipali-
ties. I haven’t included Las Cruces on this schematic,
but if the water isn’t used in the four-county area,
there’s about 400 feet of net head that could be used to
convey Gila River water even as far as Las Cruces. And
again, please don’t think of this schematic as anything
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Figure 4. Hypothetical storage facility down gradient in the
Cliff-Gila Valley

to scale, simply a picture of general relationships.

But what about periods when water is short? In many,
if not most summers, there isn’t enough flow to meet
current demand. The result is that the Gila often dries
up below diversions. Obviously, this isn’t good for
riparian habitats or at risk species.

Storage is usually built just to meet municipal supply.
And in truth, that’s where the resources lie to build
storage. But that’s just one of the possible uses for
storage. Some interests have suggested that water could
be pumped back up to the diversion and used to rewet
the river (Fig. 5). Storage could then also be used to
maintain the agricultural and environmental benefits
attained by the canal/storage pond system.

In addition, maintaining a wet river would ensure that
a healthy riparian environment could also be pro-
tected.

So what does this conceptual arrangement of different
projects provide?

What I've tried to show in Figure 6 is that by helping
a different interest, perhaps even an interest that you
usually find in opposition, you can actually help your-
self. These same concepts and synergies can be applied
throughout the region.
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Figure 5. Water could be pumped back up to the diversion
and used to rewet the river

» Improved agricultural economy
Morereliable water supply

Higher return crop types possible
Safer, more reliable food supply
Buttressagainstunconstrained growth

* Renewable water supply
— Gravity diversion - low energy draw
— Supports presentand future demand
— Supportseconomy
— Reduces demand on aquifers (droughtsupply)

* Improved environment
Supplement low stream flows
Greater riparian habitats
Reliable aquatic habitats
ESA protection/recovery

Figure 6. Mutually Supporting Projects

It was easy for me to assemble these concepts in a way
that everyone benefited. And it should have been.
With 14,000 acre-feet of water and $128 million, if we
can’t help meet current and future supply, improve
agriculture, and protect and enhance the environment,
I don’t think we’re trying very hard.

Thanks for listening. Questions?
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An Overview of the Bear Canyon Recharge Demonstration Project

Stephanie J. Moore!
Daniel B. Stephens and Associates
6020 Academy NE, Suite 100
Albuquerque, NM 87109

John M. Stomp, III%, John T. Kay! and James A. Kelsey'
! Daniel B. Stephens & Associates, Inc.
2 Albuquerque-Bernalillo County Water Utility Authority

Abstract

Artificial recharge and underground storage and
recovery are management tools that allow for the ef-
ficient and conjunctive management of surface-water,
groundwater, and reclaimed water sources. In New
Mexico, legislation authorizing artificial recharge and
underground storage was passed in 1999, after a multi-
year educational and consensus-building process led by
Albuquerque. Rules were adopted in 2001. Despite the
many benefits of artificial recharge, no entity has been
granted the right to recover recharged water and few
have even begun to pursue permits, perhaps because of
the complex regulatory requirements. Ultimately, it is

the Office of the State Engineer and the Environment
Department that will determine whether the benefits
of artificial recharge will be fully realized in New
Mexico.

The Bear Canyon Recharge Demonstration Project is
the first permitted, operating artificial recharge project
in the State of New Mexico. The Project was imple-
mented by the Albuquerque/Bernalillo County Water
Utility Authority with funding provided by the State
of New Mexico. Goals of the Project are to (1) use
surface water to recharge the aquifer via an in-stream
infiltration system, (2) use the aquifer to store surface
water and establish a drought reserve, and (3) establish
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the right to recover the recharged water. In prepara-
tion for the Project, extensive work was conducted to
characterize the vadose zone, and to design and install
a suitable monitoring plan to track recharged water
along its entire flow path from land surface, through
approximately 500 feet of vadose (unsaturated) zone, to
the regional aquifer.

Data collected during the first recharge period clearly
demonstrate that in-stream infiltration is a viable
option for recharge. The first recharge period was
conducted in February and March of 2008. Recharge
water reached the regional aquifer in less than 54 days,
almost no water was lost to storage in the vadose zone,
and very little water was lost to evapotranspiration.

Background

Artificial recharge is a water resources management
tool that allows for the efficient and conjunctive man-
agement of surface-water, groundwater, and reclaimed
water sources. Despite their growing use in communi-
ties throughout the United States, no artificial recharge
projects have yet been implemented in New Mexico.

Two types of permits are required for enhanced re-
charge projects:

1. Underground Storage and Recovery (USR) permit
from the New Mexico Office of the State Engineer
(NMOSE)

2. Groundwater discharge permit from the New
Mexico Environment Department (NMED)

To date, the NMOSE and NMED have not yet issued
a permit for artificial recharge. This may be due, in
part, to the rigorous requirements to demonstrate
how much water is being recharged and to ensure that
groundwater quality is being protected.

Artificial Recharge and ABCWUA

Artificial recharge is a major part of the Albuquerque
Water Resource Management Strategy (AWRMS),
which was developed to provide a sustainable, long-
term water supply for the Albuquerque-Bernalillo
County Water Utility Authority (the Authority). The
Authority plans to use artificial recharge to address
one of the Authority’s most critical issues: providing
adequate water supplies during times of drought.

The Authority funded several feasibility studies to
evaluate artificial recharge alternatives; these efforts,
combined with a review of the available literature on
hydrogeology and geochemistry of the Middle Rio
Grande Basin (MRGB) aquifer, indicated that in-
channel infiltration systems appear to be an effective
method for artificial recharge in the Albuquerque area.
The reach of Bear Canyon Arroyo between Wyoming
and Louisiana Boulevards was identified as an ideal
location for artificial recharge through in-channel
infiltration systems. Existing infrastructure is available
to deliver raw Rio Grande water to this unlined reach
of the arroyo. The existing channel is wide and has
reasonably high infiltration rates; aquifer materials
beneath this reach of Bear Canyon Arroyo are some of
the most transmissive in the Albuquerque area (Thorn
et al., 1993). Groundwater levels in this area have de-
clined between 80 and 120 feet since 1960s pre-pump-
ing conditions (Bexfield and Anderholm, 2002), and
the direction of groundwater flow is generally from
north to south, toward the major cones of depression,
so all recharged water would easily be captured.

Project Description

The Bear Canyon Recharge Demonstration Project
(the Project) is designed to demonstrate the effective-
ness of artificial recharge through an in-stream infiltra-
tion system. The goals of the Project are to (1) imple-
ment the existing aquifer storage and recovery policy of
the Authority, (2) use surface water supplies to recharge
the MRGB aquifer, (3) use the aquifer to store surface
water and establish a drought reserve, and (4) establish
the right to recover the recharged groundwater.

As part of the Project, water will be delivered from the
Rio Grande via the existing infrastructure of the North
I-25 Reclamation and Reuse System, to the Arroyo del
Oso non-potable reservoir tank (Figure 1). The source
water is a combination of San Juan-Chama water
diverted from the Rio Grande and a small amount (less
than 0.2 million gallons per day [mgd]) of highly treat-
ed industrial wastewater. Water will be released from
the reservoir into the arroyo and allowed to flow down
the channel, where it will infiltrate into the streambed
sediments, flow through the vadose zone, and eventu-
ally reach the aquifer. The 2,800-foot long infiltra-

tion reach is located in the unlined segment of the
arroyo between Wyoming Boulevard and Arroyo del
Oso Dam; the channel is approximately 50 to 70 feet
wide. The maximum discharge volume is 3,000 acre-
feet, which will be released from the Arroyo del Oso
reservoir into the infiltration reach over a maximum
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period of six months (October through March), with
the majority of releases occurring during the months of
November through February. The maximum discharge
rate is limited to 5.6 mgd.

Source: Aerial photography dated March 2008
courtesy of the City of Albuguerque.

BEAR CANYOMN RECHARGE DEMOMSTRATION

Surface water flow will be measured at several points
to determine the amount of water transmitted down-
stream and the amount of water entering the study
area. Streamflow measurements upstream from the
area of hydrologic effect will allow for quantification of
any ephemeral flow entering
the study area. In general,
ephemeral flows are not
expected during the primary
recharge periods (November
through February); however,
ephemeral flow is expected
during the late summer to
early fall monsoon season.
The quality of source water
introduced to the arroyo for
recharge will be evaluated by
analysis of samples collected
at the above-ground storage
tank outfall.

A combination of tempera-
ture sensors, heat dissipa-
tion sensors, lysimeters, and

Location of Proposed Project | neutron logging will be used
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Figure 1. Bear Canyon Recharge Demonstration Project site

Overview of Monitoring System

The study area will be monitored extensively to track
recharged water along its entire flow path from land
surface, through approximately 500 feet of vadose
zone, to the regional aquifer. Data collected during the
project will help determine the long-term feasibility of
the recharge method and establish the means to calcu-
late the recoverable groundwater right.

The plan includes monitoring of the source water
discharged to the arroyo, the vadose zone, and the
underlying aquifer. Because each artificial recharge
project is site specific, we have employed an adaptive
management program, which means that additional
instrumentation may be installed based upon review
of data collected during the first season of recharge.
Continuous data collection has been automated for
remote monitoring of streamflow, groundwater levels,
streambed temperatures, and vadose zone moisture
contents. A brief overview of the monitoring system is
provided below.

to monitor water as it moves

through the vadose zone to

the water table. Data col-
lected will be used to determine the lateral extent of
spreading and the rate of percolation. Transect loca-
tion and sensor placement (Figure 2) were selected to
define and track the wetting front, characterize the
amount of lateral spreading, and evaluate temporal
changes in moisture content in the vadose zone (in-
cluding changes in storage in the vadose zone). Three
water quality lysimeters were installed at various depths
so that soil water samples can be collected for water
quality analysis. This data will allow for evaluation
of changes in water quality as recharge water moves
through the vadose zone.

The aquifer will be monitored in and around the
“estimated area of hydrologic effect,” as defined in the
NMOSE permit application. Three groundwater moni-
toring wells were installed around the study area to
measure the water table response to increased recharge.
Pressure transducers will be used to measure continu-
ous water levels (at an hourly interval). The monitoring
wells will also provide additional information about
the vadose zone through the use of a neutron probe to
measure soil moisture in the vadose zone.
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Figure 2. Transect location and sensor placement

Water quality of both the recharge source water and
groundwater from each monitoring well will be moni-
tored throughout the demonstration project. Water
quality samples will be analyzed for major ions, nutri-
ents, trace elements, and selected isotopes.

Summary

The Bear Canyon Recharge Demonstration Project is
the first artificial recharge project in the State of New
Mexico. The Authority’s primary interest in artificial
recharge is to establish a drought reserve; the intent of
this demonstration project is to collect necessary data
to establish the right to recover recharged water. Moni-
toring began in late summer of 2007, as soon as instru-
mentation was in place, and will continue throughout
the demonstration project. The first recharge period
was from February 6, 2008 through April 2, 2008.
Data collected during the first recharge period clearly
demonstrate that in-stream infiltration is a viable

option for recharge. The first recharge period was
conducted in February and March of 2008. Recharge
water reached the regional aquifer in less than 54 days,
almost no water was lost to storage in the vadose zone,
and very little water was lost to evapotranspiration.
The second recharge period began October 11, 2008
and is scheduled to run through March 31, 2008.
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Gary L. Esslinger has been the Treasurer-Manager of the
Elephant Butte Irrigation District since 1987. Gary is a third
generation member of a pioneer farming family living in the
Mesilla Valley. His grandfather, J. L. Esslinger, Sr., settled

in La Mesa in 1913 prior to the completion of the Elephant
Butte Dam. Gary’s father, J. L. Esslinger, Jr., also farmed
for over fifty years. Gary kept his roots in farming as well as
other agricultural based industry and lives on the family farm
with his wife, Tina. Gary and Tina have three daughters.
Gary earned a bachelor’s degree in business administration
from Northern Arizona University in 1973. He returned to
the Mesilla Valley and began working for EBID in 1978,
where he has been for the last 30 years. Gary has had the
honor of being appointed by Governor Bill Richardson to
chair the search committee to select the State Engineer for
New Mexico as well as being appointed to the Office of the
Dona Ana Flood County Commissioner, a position he held
from 2002 until 2006.

Lower Rio Grande Project Operating Agreement: Settlement of Litigation

Gary Esslinger
Elephant Butte Irrigation District
PO Drawer 1509
Las Cruces, NM 88004-1509

Good morning and thank you for this opportunity to John Hernandez spoke yesterday about a distinguished
speak to you about the operating agreement that was group of risktakers and today I would also like to add
signed down in the Lower Rio Grande in Southern to these famous risk takers a few of my own. I have my
New Mexico. own version of a group of men that I believe did a lot

in the Rio Grande Project to settle on this operating
agreement, so if you will allow me to read something.
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A WATER LINE DRAWN IN THE RIO GRANDE

‘Wild stories, like weeds, spring up out of the West,

Spirited by folklore, legends, and history at best.

Most recent of all, the tale of a water allocation claim,
Uniting the Rio Grande Project farmers with historic fame.

In the Valley of El Paso, where the Rio Grande does run,

Grew up the E( Paso County Water Improvement District, Number One.
Johnny Stubbs, the Chaivman, was called out and elected to lead,

His character, convictions and family roots, they knew they would need.

In the Valley called Mesilla, where three crosses stood,

Elephant Butte Irrigation was upstream, with a reservoir in their hood.
The Salopeks, Arnolds and Garys names became known,

Where their Grandpa’s roots were as deep as the pecan trees grown.

The stage was set for the greatest duel on the Rio Grande,
Fach District’s Board drew their [ines in the wet silty sand.
Twenty nine years of bleeding because each side was sued,

“Whiskey for drinking, water for fighting,” the battle pursued.

A West Texas lawyer, wily and cunning, they called him Jim Speer,
Drew his sites on New Mexico and put his jurisdictional claim in gear.
Vet ready and able were Hubert and Hernandez, the dynamic duo,
To counter the claim for New Mexico and argue ‘esta agua es mio”.

A hired hand from Texas, called out from the City of Austin,

A technical wizard, Al Blair, dealt carryover storage to bargain.
From upstream New Mexico’ they hired from Aggie Land,

Phil King, the professor, who countered a D-3 curve ace in hand.

Revyes, Esslinger and Cortez, the Wranglers, the best on each side,
Were called to be time keepers and clock this wild ride.

Who would have tﬁougﬁt,kfrom the Rio Grande Compact would come,
Pat Gordon, the peacemaker, to step in and ‘getter done’.

‘Who could forget Reclamations role and their government hitch,
“We're here to help!” they say, so they called in Chris Rich.

And where would the West be without justice so swift,

They called upon Lee Leininger from D.C. to give them a lift.

The dust has all settled, and the Rio Grande will still flow,

An operating agreement spells out the direction the water will go.

A compromise and settlement was added to end all the grief,

Rio Grande Project farmers will get back their lifeblood, a welcome relief.

Happy Valentines Day
February 14, 2008
Gary Esslinger
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John D’Antonio, our state engineer, is always asking,
because we give him such a hard time down south,
“Where’s the love!” and this first figure (Fig. 1) repre-
sents the EBID and EPCWID#1 board members from
down south signing a Valentine Card to send him. Ac-
tually this is the official Operating Agreement signing
ceremony that took place on February 14, 2008.

Figure 1. Operating Agreement signing ceremony

The Rio Grande Project, which I won’t go into a lot of
detail about here, was authorized in 1905 and largely
completed by 1916. The water was divided between
New Mexico (90,640 irrigated acres) and Texas (60,010
irrigated acres) 57% and 43%, respectively. The Treaty
with Mexico was also very important in that authori-
zation and allowed 60,000 (ac/ft) to be delivered to
Mexico in perpetuity. The Project was operated by
Reclamation from 1916 up until 1978. The Districts
paid off their entire debt to the U.S. and began opera-
tion maintenance of the Project in 1979 to the present.
During those historic dates, there were more dry years
than wet years. There was a full allotment (3 acre-feet)
of water between 1979 and 2002, but then returned

to the drought of 2003, and in my opinion still exist
today.

The Rio Grande Compact was another institutional
development that took place during this period of time
that laid out the division of water between the three
states. The Rio Grande Compact apportions water
between Colorado, New Mexico, and Texas. It is also
important to point out that the Bureau of Reclamation
operated the Rio Grande Project as a single unit at this
time, but I will talk about that a little bit later. The
other important feature is that the entire Rio Grande
Project is located in Texas, so that makes EBID sort

of a an island to say the least. No provisions for ap-
portioning water were contemplated in that Compact
for the Rio Grande Project, so actually the operating

agreement, as it now has been developed, is really a
mini-compact within the Rio Grande Compact.

Post compact years represented in Figure 2 are what
we refer to as D1 and D2 curves. The blue regression
line is the historic D1 delivery curve and the green
line is D2 historic diversion curve. As you can see,

the post:Compact problem was the sustained drought
period from 1950 thru 1975, and the Bureau measured
the release from Caballo reservoir and delivery to the
head gate. When the districts took over the Bureau
realized that they would have to rely on the diversion
curve measurements instead, since the districts were
taking over at the diversion dams and then measuring
the water to the head gate. The two linear regression
curves represent the historic period of time during the
drought as measured and accounted for future alloca-
tion to EBID, EPWID and Mexico. So, for a given re-
lease of 600,000 acre-ft, you get to divert 713,000 acre-
ft. The plus amount is due to accretions. This is a little
bit of what Dr. Phil King was talking about yesterday.
On the other hand, when you release 600,000 acre-ft
and you try to deliver it, you will only be delivering
393,000 acre-ft because of what we lose from seepage
and evaporation in our canal system.
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Figure 2. Post Compact

Let’s talk about the Post Reclamation years. In 1979-
1980, the districts pay off construcion loans. This is
very important because when we began taking over the
operation of the Project in 1979, both districts agreed
to sign an Operation/Maintenance contract with
Reclamation that obligated the Bureau to develop an
allocation and operating plan. In 1980, the City of El
Paso applied for groundwater well permits in the New
Mexico portion of the Mesilla Bolson in the Lower Rio
Grande. It was a major lawsuit for the young district,
and when the dust settled the State of New Mexico
denied the application and the ensuing lawsuit was
finally dismissed in 1991. So the plan to put the operat-
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ing agreement together was put on the back burner
once again, and we let the operating agreement simmer
for a while longer. The period from 1979 to 2002 also
helped because that was a 23-year period of full water
supply for EBID, EPCWID #1, and Mexico, so no one
was really worried about water shortages at that time.

However, we started seeing things begin to happen
in1997. The United States government filed a Quiet
Title lawsuit; EPWID #1 filed a cross claim alleging
inequitable allocation of Project water by Reclamation
because of groundwater pumping in New Mexico. This
created negotiations among the districts, Reclamation,
and other interested parties. That started in 1998, but
collapsed in 2000. In 2001 the Quiet Title suit was
dismissed, but EBID felt like it was important to keep
the suit going in federal district court in Albuquerque
based on the fact that Reclamation still hadn’t imple-
mented the operating agreement.

Then comes the return of the drought in 2003, after
24 years of full supply. This created big problems for
my district as well as for Chuy Reyes’s district and for
the Bureau because none of us had ever operated in a
drought under the new operating rules and regulations
of releasing the water, diverting it, and measuring it at
the farms not as a single unit but instead to separate
units, in two different states. Reclamation tried differ-
ent methods during that period of time, but they were
really operating without a legitimate plan, to which

all parties were in agreement. Mexico’s allocation was
based on useable water in Project storage and the re-
maining diversions were divided between EPCWID #1

and EBID in 43% and 57% proportions, respectively.
This created major problems as the drought deepened.

As a manager, Figure 3 is easy for me to describe. The
problem is the diversion from the river to the farm gate
altered by groundwater pumping. If you understand
this, then you will know why it’s important to have an
operating agreement in place that everyone has bought
into. As you can see by this Diversion/Conveyance
diagram, you divert water from the Rio Grande, put

it in the canal system, the canal seeps, some water gets
delivered to the fields, the crop uses water, the fields
drain into the drain system, and it is returned to the
river. | have a pretty good system of managing the
surface water flow, along with metering and measuring.
Unfortunately in our particular area, there’s seepage
and drainage that returns to our groundwater and
recharges the aquifer. There is a hydrologic connec-
tion between the groundwater and the surface water,
so I have to consider how to balance the two together.
When you complicate matters by sticking a well in the
aquifer, what happens is that you get a cone of depres-
sion occurring, and its hard to move this water through
the system without the water filling those cones of
depression before it gets to the state line. EBID saw
this coming. You can visualize this from Figure 4. The
D2 curve, the diversion curve, shows that we have
plenty of water before the impact, even during wet and
dry years. But look at the start of the last drought in
2003 up until now. You can see we are way below our
standard deviation.

Figure 3. Problem: Release to diversion hydrology altered by groundwater pumping in New Mexico
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Figure 4. Visualizing Groundwater Impacts

Visualizing the groundwater impacts from 1979 to
2000 indicated that we still had a lot of water, so we
had nothing to worry about. However, things began to
change from 2003 to 2007. You can see that we were
considerably further away from the D2 historic line,
which concerned EBID. We knew we were fixing to go
to federal court or the U.S. Supreme Court. In Figure
6, the D2 red line represents the drought of the 1950s
and 1978. The blue dots represent the new drought

of 2003-2007. You

odology tying EPCWID#1 and Mexico’s allocations to
the Project release based on those historic D1 and D2
curves. In 2006, Reclamation implemented this new
methodology called D3, but also tried to introduce in
2006 and 2007 a concept called carryover storage. This
was contrary to assurances to EBID that they wouldn’t.
The Bureau promised to one district that carryover
would not happen while promising the other district
that carryover storage would happen.
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In 2007, EPCWID#1 filed a lawsuit in federal district
court in Texas based on Reclamation’s inability to ad-
dress the carryover issue equitably. It looked like this
was all heading down a litigious trail. The settlement
talks started in the first part of 2008 because farmers
realized they would be the most impacted on both sides
of the state line and if they didn’t come to the table
and decide what to do, some judge was going to do it
for them.

We began negotiations in January on Martin Luther
King Day. Reclamation brought in their lawyers from
D.C. and the regional office in Salt Lake City, and the
two boards, technical teams and lawyers met down in
the El Paso, Texas at the Texas Compact Commission-
er’s Office. Pat Gordon was a great mediator; he did

a wonderful job in keeping the parties focused. There
were times when negotiations got a little heated, but
we finally addressed all the issues on January 31 and we
worked out the details up until Valentine’s Day, Febru-
ary 14, 2008.

So what did we do on Valentine’s Day? The operating
agreement settlement gave an annual water allocation
using 1951 to 1970 hydrologic conditions to quantify
equitable allocation to EPCWID#1 based on releases
from Caballo Reservoir. The allocation methodology
protected EPCWID#land Mexico from groundwa-
ter impacts in New Mexico. The 1951-1978 level of
everyone’s groundwater pumping in New Mexico was
grandfathered into the agreement.

Concerning carryover, the unused allocation will equal
60 percent of a full allocation and may be accumulated
by each District: 306,000 acre-ft for EBID and 233,000
acre-ft for EPCWID#1. Excess carryover will go into
the account of the other district if these amounts are
exceeded. EBID can capture new storm water instead
of releasing it downstream and EPCWID#1 will ben-
efit from improved upstream flood protection.

Both districts dismissed their lawsuits in New Mexico
as well as the one in Texas. Reclamation agreed to

an internal review of operations in the El Paso Field
Office under the Managing for Excellence program.
The allocations and operating procedures specifically
tell each district how to divide and charge the water at
time of release. Nothing in the agreement can change
without consensus agreement by all the parties.

In terms of benefits, we avoided mass court costs
and compliance costs. It didn’t cost the State of New
Mexico anything other than some studies that they
participated in with us. Resources that we have inter-

nally can now be focused on improving productivity
rather than on litigation. Equity in the Project water
allocation is clearly defined between New Mexico and
Texas irrigation districts. The potential for the Lower
Rio Grande to develop innovative management of
water resources is there. Primary motivation for OSE’s
Active Water Resource Management implementation

is eliminated. We’d rather manage our resources in our
area then have them regulated out of Santa Fe. With
that I will leave you. Thank you.
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Jesus A. Reyes is the General Manager for the El Paso Coun-
ty Water Improvement District #1 in El Paso, Texas, being
tapped for the position after serving on the EPCWID#1
Board of Directors. Jesus was raised in a small farming com-
munity in Canutillo, Texas, graduated from Canutillo High
School, and attended UTEP. In addition to being involved
with law enforcement with the El Paso Sheriff’s Depart-
ment for 15 years, he has also been a business owner who
understands management and the importance of leadership.
During his tenure at the Sheriff’s Department, Jesus started
out as a patrolman, moved on to become a Detective, Sgt. of
Detectives, was then promoted to Captain of Detectives, and
went on to become the youngest Chief Deputy in the El Paso
Sheriff’s Department. He and his wife, Martha, also opened
King Buildings of El Paso in 1996, a metal building business
that they sold in 2004. Jesus has always been involved in

the community, has served on several Boards, and has been
instrumental in managing several political campaigns includ-
ing those for his brother, Congressman Silvestre Reyes, Judge
Gonzalo Garcia, and his wife, Martha Reyes who currently
sits on the Ysleta School Board. He has served on the El Paso
County Parks Board, El Paso Airport Board, Alivane Board
of Directors, the newly formed Storm Water Committee, and
he is also a member of the Paso del Norte Planning Group.
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Jesus A. Reyes
El Paso County Improvement District #1
294 Candelaria Street
El Paso, TX 79907-5599

Thank you. I would like to recognize Karl Wood and
his staff. I think they have put on a very good program
and I am impressed with everyone staying until the last
presentation. I will try to go pretty quickly; Filiberto
has about an hour-long presentation I think, and Gary
did an excellent job in his opening.

I will cover a little bit more about the issue of carry-
over. As you all know, our water comes from 120 miles
away until it is diverted into the El Paso system and
from there we start delivering water to our water users.
Our water district is divided in two by the Franklin
Mountains; we have the Upper Valley section and the
Lower Valley section, and believe me, the problems
that we encounter are quite different in those two sec-

tions. The people in the Upper Valley hassle me about
not cutting the weeds on the bank, not cutting the
salt cedars, leave them for the birds, leave them for the
turtles, don’t mess with the fox they tell me. And then
the people in the Lower Valley are after me to get the
drains and canals to look like flattop - we want every-
thing cut, we have a problem with the mosquitoes.

So it becomes a balancing act. In the Upper Valley I
made a deal with a large group called “Save the Valley”
and what I did was to trim one side of the canal banks
and drains and I left the other side alone. When the
trimmed side starts coming up, I go in and cut the
other side.
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We have about 400 miles of canals, we were created in
1917, and our project includes an international bound-
ary. We are a political subdivision of the State of Texas,
part of the federal Rio Grande Reclamation Project.
We work very closely, I am proud to say, with Gary
Esslinger of the Elephant Butte Irrigation District,

and I have an excellent working relationship with Bert
Cortez of the Bureau of Reclamation. We have an
excellent working relationship and we get along great
with the International Boundary and Water Commis-
sion also. Carlos Marin was a great friend, he did a lot
for our area in addressing flooding issues, and he will

be highly missed.

The purpose of the irrigation district is to supply water
to the agricultural lands, provide groundwater drainage
to the ag lands, provide raw water to Ed Archuleta and
the El Paso Water Ultility, and we also provide limited
stormwater drainage, although it is not so limited now.
Ed has gone into the stormwater business and he has
caught a lot of flak over the fees, but people forget re-
ally rapidly what the 2006 flooding problems caused us
in El Paso. We are trying to work with the water utility.
[ will cover a little bit about what we are trying to do.
We have some drains within the city limits that the
City of El Paso utilizes for stormwater. [ want to build a
capturing facility so we are doing some trading there.

Gary is absolutely correct when he said the Rio Grande
Compact Commissioner played a great role in coming
up with an operating agreement. Commissioner Pat
Gordon was tremendous; he helped us address issues
like Mexico’s allocation based on the treaty, maximum
annual allocation based on a release of 790,000 acre-ft,
and also with the limited carryover. Carryover for us
was a very important issue because we wanted to be as-
sured that we could plan for the future, and we wanted
to let our water users know what the water levels were
looking like, and what water allocations we would have
for the following year. As Gary said, the settlement
resulted in the dismissal of the federal litigation and
although our attorneys were sad, we were glad.

The operating agreement conserves water stored at

the reservoir for future use, minimizes the impact of
drought on the Rio Grande Project, addresses ground-
water depletions in New Mexico, increases the reli-
ability of the Project water supply, eliminates “use it or
lose it,” and encourages conservation. That was a big
step for me in El Paso. Farmers wanted to know why
they should conserve if they are going to lose it anyway,
so carryover was a big hammer for us as far as convinc-
ing our water users to conserve. It also allows for the
conjunctive use of groundwater. It does not change the

Compact accounting procedures or the Compact lan-
guage in any manner, and it does not change the spill
calculations or accounting of credits or debits.

What it gives EPCWID #1 is five major conservation
and drought mitigation efforts that we have been
working on: 1) we have been changing policy to help us
conserve water; 2) we have reworked our information
management system; 3) we have upgraded our automa-
tion system of gates and canals; 4) we have worked on
on-farm conservation; and 5) we have made improve-
ments to our conveyance system.

Improvement to our convenance system include more
accurate flow measurement sites. We have 60 supple-
mental well fields that helped us tremendously during
the drought. We have converted open channels to
pipeline; they are expensive but there is a huge prob-
lem with debris and sedimentation issues and it usually
requires a safety issue to justify the cost. We have been
lining some canals with concrete and using the EPDM
material, which is an inner tube like material that has
been very successful. The only problem we have had
with that material is when kids run down the quads,
get into the canal, and rip the liner, which has caused
some problems. Our big dream is to build a reservoir,
which I will touch on later. We have a federally autho-
rized project, the Riverside Canal Improvement Proj-
ect, where we are going to concrete line and narrow
our riverside canal. That is one of our biggest feeders
into the Lower Valley area and it also feeds water into
the Jonathan Rodgers Water Treatment Plant.

We have built a new cableway station in Anthony at
the state line (Fig. 1). It was a $400,000 project. Gary
Esslinger is working on a similar system.

As I mentioned, we have drilled 60 shallow alluvium
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Figure 1. Anthony Cableway Station
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aquifer wells (Fig. 2). Our wells are in the shallow aqui-
fer about 100 feet deep but they work tremendously
well during the drought. We were able to mix three
sources of water: Project water, our well water, and
sewer treated water. In the Lower Valley we mixed all
three and were able to provide an allocation of 2 acre-
feet during the driest year in El Paso. In drilling those
wells we had some complaints as to what the impacts
were going to be. The majority of our wells are in the
Lower Valley. By the way, the farmers did a lot of work
to refurbish their wells during the worst years of the
drought four or five years ago. We power our wells with
an 80 horsepower diesel engine with a cost of about
$32 per acre-ft.

"

Figure 2. 60 Shallow Alluvium Aquifer Wells

‘We have also been working on other projects like plac-
ing canals underground in pipelines. I mentioned that
this usually calls for a safety plan. We have a canal in
the Upper Valley that is a joint project that I was able
to sell to the Canutillo school district. They decided

to build a new elementary school right next to one of
our biggest canals and we had issues and concerns with
kids walking up and down our canal banks. The school
district provided some money and we did all the work
with our equipment. The project turned out great. We
sold the school district the easement on top, which
they plan to use for a school bus drop off point for
students. The project turned out great and this is the
third project that I have done with school districts in
last few years.

We have also worked on concrete lining. Figure 4
shows the American Canal extension. We are going to
work on a seven mile stretch of narrowing our River-
side Canal and line it with concrete. We had some
issues that came up with the Rio Bosque Park as they
were concerned, of course, because they got used to
the seepage from the canal feeding into the park. We

solved that concern by having our driller donate and
drill a well for them. When Ed Archuleta found out
what [ had done, he had El Paso Water Ultilities buy
the motor and pump for them. Right now we are in
the process of running electrical power to that well. So
it worked out well.

Figure 4. American Canal Extension

Figure 5 shows the capturing facility reservoir that is lo-
cated just outside El Paso County. El Paso Water Ultili-
ties has about 400 acres where the Socorro treatment
plant is located, which hasn’t been utilized in years. We
want to utilize about 300 of those acres for a capturing
facility to capture some of the stormwater that comes
down the Rio Grande that nobody makes use of. The
Jonathan Rodgers Plant is only about a mile away from
this area. We want to capture the water, use some of it
for irrigation, and then pipe water back to the Jona-
than Rodgers Treatment Plant for the City of El Paso.
So it is a win-win situation for both sides.

In summary, the Rio Grande Project Operating Agree-
ment promotes conservation, increases the reliability
of water supply, allows for better conjunctive use of
groundwater, avoided years of litigation and millions
of dollars for both sides, and keeps water in Elephant
Butte for recreation. Last year we carried over 106,000
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acre-ft of water, this year we are probably going to carry
about 200,000 acre-feet. Our cap is 230,195 acrefeet;
if [ go over that cap, that excess water automatically
goes to EBID. If they are capped out, then that water
remains in the Project. If Gary Esslinger and Elephant
Butte Irrigation District is capped out and I am low,
then automatically that water comes to me. So it is a
win-win for both sides. And most of all this operating
agreement promotes cooperation between New Mexico
and Texas and it allows us to give allocations to our
water users, so it has been a huge win for both sides as
well as for the Bureau of Reclamation. I think we have
a great working relationship. We meet twice monthly,
once for allocation issues and once for management
issues so there is plenty of communication.

Figure 6. Regulating Reservoirs
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Filiberto (Bert) Cortez, a native of El Paso, Texas, attended
Bel Air High school and served in the U.S. Air Force during
the Vietnam War era. While completing a B.S. in civil
engineering at the University of Texas at El Paso, he began
working for the Rio Grande Project, Bureau of Reclamation,
and upon graduation worked as a staff engineer with the
Project. Ouer the course of his career he has held various
positions in the El Paso office, which include design
engineer, hydraulic engineer, safety engineer, information
resources coordinator, and planning engineer. Bert is now
the manager of the El Paso office, which manages the water
supplies for the Rio Grande Project. He is the principal
Reclamation representative in various negotiations on water
operations procedures, water rights adjudications, negotiation
conversions of irrigation water to municipal and industrial
water use, and resolution of environmental issues.

Lower Rio Grande Project Operating Agreement: Settlement of Litigation

Filiberto Cortez
Bureau of Reclamation
10737 Gateway West, Suite 350
El Paso, TX 79935

[ want to start off by thanking WRRI for inviting me
to speak at this conference. The people here are at the
top of the water industry and I appreciate being includ-
ed with them. I was looking forward to the conference
because I was going to be last on the agenda and I was
assured there wasn’t going to be time for rebuttal. But
then I found out that Gary and Chuy were conspiring
against me for me to go first, so I almost lost my train
of thought but I will go on with my presentation. A lot
of it will be repetitive but I find you have to hear some-
thing at least three times before you really understand
1t.

[ want to start out by giving a little bit of the history of
the Project. We had a very good introduction to that
yesterday during lunch when we heard about how we
got where we are. We have droughts, floods, and not
just in the Rio Grande Project. These are common in
the western United States, which was the reason Theo-

dore Roosevelt recognized the flood/drought reality
and supported the establishment of the U.S. Reclama-
tion Services. As somebody mentioned earlier, we were
originally part of the Geological Services, so we come
from the same agency but were separated out. Our
initial mission was to capture the springtime floods
from snowmelt runoff and store for the benefit of set-
tlers, ranchers, and farmers in the arid West. The sign
in Figure 1 says something like “thank God and U.S.
Reclamation.”

The Upper Rio Grande/Rio Bravo Basin experienced
early agricultural development under Native American
Pueblos that to this day exercise their water rights in
northern New Mexico. The basin underwent a rapid
period of development during the Spanish Colonial
period, but for the most part, rapid development and
diversion of the Rio Grande for agricultural purposes
occurred after the construction of railroads into
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Figure 1. Western farmers and ranchers benefitted by th
establishment of the U.S. Reclamation Services.

the San Luis Valley of Southern Colorado between
1860 and 1890, when about 400,000 acres of land were
converted into agricultural development. This agricul-
tural development had an adverse impact on the flow
of the river in the El Paso Valley. One of the first indi-
cations of water supply problems was recorded in an of-
ficial report from Major O.H. Ernst, U.S. Army Corps
of Engineers, to the Chief of Engineers in 1889, basi-
cally saying that “At El Paso, ... the water ceases to flow
and except at detached pools the bed becomes entirely
dry. The diminished flow is probably due to evapora-
tion and to the abstraction of portions of [the river] for
irrigation purposes. In my judgment, the stream is not
worthy of improvement by the General Government.”

I think that thought permeates throughout the hun-
dred-year history of the Project.

Comparatively, when we look at the flows of other
major western rivers, we see 150 million acre-feet on
the Columbia River, which is 10 times the Colorado
River at 15 million acre-feet, which is 15 times the
Rio Grande at 1 million acre-feet. The United States
Congress passed a resolution on April 29, 1890 call-
ing on the President of the United States to negotiate
with Mexico to settle the international aspects of the
Rio Grande. In 1894, Mexico formally complained to
the Secretary of Agriculture that increased diversions
in the state of Colorado were causing damages to the
farms in the Juarez Valley. So in 1896, Mexico and the
United States agreed to a joint commission to inves-
tigate the water resources of the Upper Rio Grande/
Rio Bravo and report on the “best and most feasible
mode...of regulating the use of the waters of said river
as to assure to each country concerned and to its in-
habitants their legal and equitable rights and interests

in said waters.” I might mention that we don’t even
call the river by the same name; depending on where
you are located, we refer to it as the Rio Grande on the
U.S. side and Rio Bravo on the Mexican side. It is the
Upper Rio Grande in Texas, Lower Rio Grande if we
are in New Mexico.

The Joint Commission on November 25, 1896 found
that development of irrigated acreage in the San Luis
Valley of Colorado had depleted the flow. Construc-
tion of a reservoir to capture the flood waters of the
Rio Grande would provide the best and most feasible
mode of affecting an equitable distribution. It further
recommended that the United States prevent the con-
struction of any large reservoirs on the Rio Grande in
New Mexico or restrain any such reservoir hereafter
constructed from the use of waters to which the citi-
zens of the El Paso and Juarez Valleys had right. Basi-
cally, this established the senior right on the river at El
Paso and Juarez.

On December 5, 1896, the Secretary of Interior sus-
pended all applications for right of way for irrigation
in New Mexico and Colorado. It remained that way
until 1925. While it was in effect, the development of
storage facilities was prohibited. The objections by up-
stream states were the impetus that led to the negotia-
tion of the Rio Grande Compact.

The 1904 Compromise of the 12 International Irriga-
tion Congress was to find a solution and suggested the
Reclamation Act of 1902, from which the Reclamation
Services was created, be enacted or authorized. It was
to provide an interstate and international solution. In
November 1904, the Reclamation Service presented a
compromise at the 12th International Irrigation Con-
gress held in El Paso, Texas. Reclamation presented
plans for the Rio Grande Project, which stored waters
at Elephant Butte Reservoir and supplied southern
New Mexico, West Texas, and the Juarez Valley.

So what is the Rio Grande Project? It was constructed
by the U. S. Bureau of Reclamation, an agency under
the Department of Interior. It was authorized by the
passing of the Reclamation Act of 1902 by Congress.
It was the first civil engineering work to affect interna-
tional allocation of water between the United States
and Mexico. In 1907, Congress appropriated $1mil-
lion to start project construction which would provide
60,000 acre-feet of water annually to Mexico.

Figure 2 is a map showing the project; Truth or Conse-
quences is where Elephant Butte Reservoir is located,
and right below is Caballo Reservoir, constructed in
the mid 1930s. Percha Dam is our first diversion point
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that irrigates the Rincon Valley.
Leasburg Diversion Dam is our next
diversion point that irrigates the up-
per portion of the Mesilla Valley; the
Mesilla Diversion Dam irrigates the
lower portion of the Mesilla Valley.
Then we have the American Diver-
sion Dam that irrigates the upper
portion of the El Paso Valley and
Riverside Diversion Dam that actu-
ally no longer exists but was built to
irrigate the lower portion of the El
Paso Valley. The water is diverted to
Mexico at the International Diver-
sion Dam. That is where they get
their 60,000 acre-ft under a full al-

location.

As stated before, we irrigate about
178,000 acres of land and supple-
mental hydroelectric power to south-
central New Mexico. The Project
features are Elephant Butte and
Caballo storage dams, four diver-
sion dams, 586 miles of canals and
laterals, 484 miles of open drainage ditches, and a hy-
dro-electric plant. Water provided by the Rio Grande,
along with improved irrigation methods, has trans-
formed the desert land in the valley into a productive
region.

When we first sent astronauts up to circle the earth,
one of the man-made features they could readily dis-
cern was the Rio Grande Valley, the Rio Grande Proj-
ect, and its irrigated acreage. The Rio Grande Project
has helped stabilize the water supply by minimizing
flooding and providing water storage. Water from the
Rio Grande Project is allocated by Reclamation to Ele-
phant Butte Irrigation District in New Mexico, El Paso
County Water Improvement District #1 in Texas, and

delivered to each respective irrigation river head works.

Water is allocated to Mexico under the Convention of

1906 and delivered at the “Acequia Madre” in El Paso.

Water is used to grow cotton, chile, pecans, and
other valuable crops that flourish where once only
sagebrush and cactus would grow - I took that off

of a travel brochure. The project extends from 165
miles north to 80 miles southeast of El Paso. The Rio
Grande meanders these approximately 200 plus miles
providing water for the primary purpose of irrigation
and additional purposes of municipal and industrial
water supplies, and hydroelectric power generation.

I think I need to interject at this point that when

Figure 2. Rio Grande Project area.

the Project was authorized in 1905, it was strictly for
irrigation. There were no other uses of the Rio Grande
Project water supply until 1925 with the Municipal
Water Users Act that enabled us to go and provide the
City of El Paso with water and then for other uses that
were authorized under that Act.

The Project provides for flood control, fish and wildlife
enhancement, outdoor recreation, research on water-
related issues, construction, materials, atmospheric
management, and wind and solar power. Figure 2 is a
photo of Elephant Butte Dam just after it was complet-
ed. The dam provides agricultural and municipal uses
in New Mexico, Texas, and Mexico. Reclamation has

a good history of dam construction. In 1915 we went
into a relatively wet period and filled the dam pretty
quickly - Reclamation knows what it is doing.

Figure 3 is a graph of the historical end-of-month el-
evations on the Project starting in 1915. At the top it
shows that the Bureau of Reclamation delivered water
to farms from the inception of the Project in 1915 all
the way to 1978. The period between 1951 and 1978
will be called D1 and D2 years, and those are the dates
used to develop the curves for delivery to the irriga-
tion districts and to Mexico. Why D1 and D2? They
don’t stand for delivery curves. I was actually on the
Project when we started working on these curves and
started analyzing all the data we had gathered from
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Figure 3. Elephant Butte Reservoir historical end-of-month elevation from 1915 to 2008.

1950 to 1951. We looked at evaporation curves, that
was probably Al; we looked at bank storage, that was
probably B1; we looked at differences in evaporation
from month to month, so we just had a series of let-
tered curves. When we finally started looking at the
release and delivery ratios and efficiencies, that’s when
we got to the Ds and thus why we have D1 and D2. 1
know because | was there. It was interesting because
this was before calculators and every time that we ran
a regression analysis, we had to punch every number
in one at a time, over and over again. There was no
storage on calculators. Or we used a tablet. That was
the way it was done and this was done in coordination
with the irrigation districts at the time and also with
the International Boundary and Water Commission.
The IBWC had a large interest in how we were going
to re-manage the Project after we turned it over to the
districts.

After 1978, when the districts took over the deliver-
ies to the farms from the headings, the Bureau of
Reclamation was responsible to get the allocation to
the heading at the head gates, whereupon the districts
took their block of water and set the allocation to the
land. From 1951 through the present, we allocated an

acre-foot per acre to the land before we turned it over
to the districts. After that we allocated blocks of water
to each district; from there they allocate it to the land
based on what they thought their efficiencies were and
the amount of water they could deliver based on what
Reclamation had allotted to them.

Now Mexico’s allocation has always been based on the
delivery to lands, which is the language in the 1906
Treaty. The full allocation to land on the Project is
3.0412 acre-ft per acre, and the fact that we drew it out
that far when you had ditch riders going out and visu-
ally judging what the deliveries were, and then using
that data to go out to the tenth power doesn’t make
any sense but 3.0421 acre-feet per acre was determined
to be a full allocation.

Whenever we didn’t have enough water to make that
full delivery, let’s say we could only deliver 2 acre-feet
per acre based in the short water supply in storage,
then Mexico was reduced by percentage to 40,000 acre-
feet, if my math is correct. Table 1 shows the relative
allocation and then the allocation to Mexico. What we
found when we were doing the analysis is our records
show that we were very, very consistent in how we de-
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Table 1. Allocation of Water Supply
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livered water to the districts and how we delivered wa-
ter to Mexico in compliance with the Mexican Treaty.

Water prior to 1951 was released to irrigation lands on
an as-needed basis. During the drought in the 1950s,
we needed to figure out how to allocate water; we
didn’t have enough water to meet all the needs. We
did an analysis of the deliveries that remained from
1946 to 1950, when farmers were able to call for all
the water that they needed and we determined that
they were calling for about 3 acre-feet per acre. That
was established as a full allocation and was also used to
make the delivery or the cut in the delivery to Mexico.
This was the case prior to 1951. The Project was oper-
ated by Reclamation from 1951 to 1980 with the added
responsibility of determining the allocation of water to
lands in the United States from Acequia Madre head-
ing for delivery to Mexico. Because of the drought, the
allocation was available based on the water in storage
at Elephant Butte and Caballo, which doesn’t mean
any water there - there is Compact water and water
that we can’t allocate, there is San Juan Chama water
we can’t allocate, also native Project water available for

the Project to use for allocation and release to the Rio
Grande Project users.

Since the allocation was to the lands, U.S. and Mexi-
co’s river heading the Rio Grande conveyed losses in
wells and losses were utilized in making the allocation.
In other words, what we are saying is based on contem-
porary river efficiencies, we would determine on an as
needed basis how much water we were able to release
and how much water was actually given to the land. Ex-
tensive water data were collected by Reclamation dur-
ing this period because of the need to insure that the
U.S. was complying with the 1906 Convention. This
data became very important when a need for a revised
allocation procedure arose.

From 1979 to 2007, Elephant Butte Irrigation District
and El Paso County Water Improvement District #1
paid for their portion of the Project and completed
that payment in 2007. The operation and maintenance
of irrigation and drainage system was then turned over
to the districts. Reclamation changed the allocation
delivery point from the lands to each district’s respec-
tive headings. The delivery and allocation to Mexico
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remained the same as before. Respective contracts with
each district called for the development of an operating
agreement.

Right after the transfer, we started working on the
operating agreement. The D1 and D2 curves became
the backbone of what ultimately became the signed op-
erating agreement, which was developed as a result of
this work. The operations by Reclamation during the
years 1951 to 1978 became the baseline for the final
Operating Agreement. We talked about many baselines
but this was agreed upon by negotiations between the
two districts and Reclamation. Because of the need to
comply with the 1906 Convention with Mexico, there
needed to be consistency in regards to the deliveries

to Mexico and the U.S. The final agreement also had
to comply with the Rio Grande Compact and the
historical releases that were made for irrigation of the
Project and in the definition of Project water. So noth-
ing there changes, even though the two districts might
have a carryover account, it’s all Project water, and it’s
all counted in relation to the Rio Grande Compact.
All releases made are Compact releases, they may be
divided up differently to the two districts based on
carryover, but it is still a Compact release. There were
many interruptions in the work to finalize an operating
agreement. Throughout those years though, water was
delivered to the farms, the districts, and Reclamation
continued to work together in various levels of agree-
ment. So even though we were battling at the negotia-
tion table or suing each other, the main objective was
to get water to the farms and that never stopped.

The final 2007 Operating Agreement happened be-
cause of the commitment from individuals within
Elephant Butte Irrigation District and El Paso County
Water Improvement District #1 and all levels of govern-
ment in the Department of Interior. All levels were
involved up to the Secretary. There was a feeling of
urgency generated and also an understanding that the
personalities that could get it done had come together
at the right time. This included the board members,
the managers, the management in Albuquerque, Salt
Lake, Washington; everybody was committed to getting
this done. There were many days of reaching consen-
sus, usually on a Friday, followed by days of no agree-
ment, usually on a Monday, but persistence by the par-
ties kept bringing them back to the negotiation table.
The agreement was finally signed February 14, 2007.

To summarize the Operating Agreement: each district
may carry over unused water allocation year by year
and accumulate up to 60% of a full allocation. When
one district reaches their 60% limit on carry- over al-
location, the remainder will be placed in the other

district’s allocation account if that district has not
reached its limit. If both districts have reached their
limits, then it goes into the project account. Mexico
and El Paso County Water Improvement District #1
will be allocated their yearly amounts by using the D1
and D2 regression curves, respectively. Elephant Butte
Irrigation District will receive their allocation based

on the latest release from Caballo Dam to delivery at
the canal headings ratio or the present ability of the
Rio Grande to deliver water. If we are in a short water
allocation situation, Elephant Butte Irrigation District
gets their allocation based on D1 and D2. This delivery
ratio reflects the effects of groundwater use in New
Mexico on the river. This was an issue finally solved by
the Operating Agreement. The Bureau of Reclamation
shall perform a review of the Operation of the El Paso
Field Division under its Management for Excellence
program.

The Rio Grande signed Project Operating and associ-
ated documents are a significant achievement not just
in this area but also West wide and within the Depart-
ments of Interior and Justice. District Board members,
managers, and legal and technical staff are to be com-
mended on a significant achievement. The benefits are
increased year to year certainty on the allocation for
both irrigation and municipal use, increased flexibility
in each district’s use of their allocation, and well de-
fined areas of responsibility for each agency responsible
for the operations of the Project, and more water in
storage for recreation.

The task now is to take these documents and make
them work for everyone affected by the operations of
the Project. We have a year under our belt now and
we are working out some of the details and glitches
that didn’t quite work out how we thought they would
work out. What I find is that cooperation between the
two districts from the operators on the ground all the
way up to management makes it easy to get changes
done that need to be done. There is a provision in the
agreement that it will reviewed on a yearly basis and if
anybody wants to make any changes, their request will
be reviewed. Thank you.
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