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IN THE
SUPREME COURT OF THE UNITED STATES
____________♦____________
STATE OF TEXAS,
Plaintiff
v.
STATE OF NEW MEXICO and
STATE OF COLORADO,
Defendants
____________♦____________
DECLARATION OF MARGARET BARROLL, PH.D.
IN SUPPORT OF STATE OF NEW MEXICO’S
PARTIAL SUMMARY JUDGMENT MOTIONS
____________♦____________

I, Dr. Margaret (Peggy) Barroll hereby declare as follows:
1.

I am over 18 years of age and have personal knowledge of the facts stated herein.

2.

I am the same Dr. Margaret Barroll who authored an Expert Report dated October 31, 2019
(NM-EX 100),1 a Rebuttal Expert Report dated June 15, 2020 (NM-EX 101), a
Supplemental Rebuttal Expert Report dated July 15, 2020 (NM-EX 102), and an amended
Supplemental Rebuttal Expert Report dated September 15, 2020 (NM-EX 103) in this case.

3.

I was also deposed five (5) times in this case in conjunction with the opinions I expressed
in those expert reports.

All Exhibits (“NM-EX”) identified in this Declaration are part of the State of New Mexico’s
Exhibit Compendium dated November 5, 2020 filed with New Mexico’s Partial Summary
Judgment Motions dated November 5, 2020.
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4.

I earned a Bachelor’s degree (with Honors) in Physics from Swarthmore College,
Pennsylvania, and a Master’s degree and Ph.D. in Geophysics, from New Mexico Institute
of Mining and Technology in Socorro, New Mexico.

My Ph.D. work involved

groundwater modeling.
5.

From 1988 until 1991, I was a hydrologist employed by D.B. Stephens and Associates.

6.

From 1991 to 2017, I worked for the New Mexico Office of the State Engineer (“OSE”).
During my career with the State Engineer, I was a staff member of the Hydrology Bureau,
and I developed groundwater models, including models that simulated the operations of
surface-water irrigation systems; evaluated water right applications; and provided support
to the adjudication branch of the OSE and to the Interstate Steam Commission (“ISC”).

7.

Currently, I am a senior water resources hydrogeologist consultant performing ongoing
work for the OSE on Rio Grande and Pecos River basin issues.

8.

I have been accepted as an expert in hydrology and groundwater modeling and, in addition
to my involvement in this case, I have provided written and oral testimony as to my expert
opinions in numerous water rights administrative hearings and cases in New Mexico. I
have also provided expert testimony in the on-going New Mexico state water adjudication
case.

9.

My professional involvement with Lower Rio Grande issues within New Mexico and
Texas began around 2000. My work has involved, among other things:
•

In-depth review of Rio Grande Project records relating to Project allocation,
accounting, operations and history.
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•

Quantitative analysis of Rio Grande Project allocation and accounting, compilation
of Project allocation and accounting data from numerous sources, and analysis of
that data.

•

Numerous field visits to the Rio Grande Project in both New Mexico and Texas
generally for the purposes of identifying and inspecting critical infrastructure and
observing farm management practices.

•

Numerous meetings and discussions with the personnel who manage the allocation,
accounting and distribution of water by the Rio Grande Project.

•

Review and analysis of data and studies related to Lower Rio Grande surface water
hydrology.

•

Groundwater modeling of the Lower Rio Grande aquifer system in New Mexico,
including the hydrologic effects of the operations of the Rio Grande Project.

10.

•

Analysis of groundwater level data both spatially and temporally.

•

Trend analyses of groundwater pumping meter data.

My curriculum vitae and list of publications from the last 10 years can be found in my
October 31, 2019 Expert Report at 106-111, NM-EX 100.

Background
11.

In this Declaration, I refer to the New Mexico water district, Elephant Butte Irrigation
District as “EBID,” and the Texas water district, El Paso County Water Improvement
District No. 1, as “EPCWID.” I refer to EBID and EPCWID collectively, as the “Districts.”

12.

I have been asked by Counsel for New Mexico to gather and summarize the following data
for the years 1985 through 2016:
•

the total annual release from Caballo reservoir;
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•

the total amount of water in Project storage each year; and

•

the annual Project allocation to EPCWID determined by the United States Bureau
of Reclamation (“Reclamation”).

13.

I have been informed by Counsel for New Mexico that I should focus my review on the
years 1985 through 2016.

The Project and Reclamation
14.

The Project is operated by Reclamation. As relevant to this Declaration, the operations of
the Project include the allocation and delivery of Project water stored in Elephant Butte
and Caballo reservoirs to EBID, EPCWID and to Mexico. See e.g. NM-EX 529, Bureau
of Reclamation Final Environmental Impact Statement (Sep. 30, 2016) (“FEIS”) at 3-4.

Project Supply and Allocation
15.

The term “Project Supply” is the annual release of Usable Water from Project Storage, as
defined in the Compact, along with the return flows and tributary inflows below Elephant
Butte, which the Project recaptures and delivers to the downstream water users. NM-EX
529, FEIS at 3-4.

16.

The Rio Grande Compact provides for “a normal release of 790,000 acre feet … from
project storage.” NM-EX 330, Rio Grande Compact, Act of May 31, 1939, 53 Stat. 785
[hereinafter “Compact”], at art. VIII; see also NM-EX 529, FEIS at 17 (full allocation
release is described as 790,000 acre feet per year (“AFY”)).

17.

The Compact defines “Project Storage” as “the combined capacity of Elephant Butte
Reservoir and all other reservoirs actually available for the storage of usable water below
Elephant Butte and above the first diversion to lands of the Rio Grande Project …”; and
“Usable Water” as “all water exclusive of credit water, which is in project storage and
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which is available for release in accordance with irrigation demands, including deliveries
to Mexico.” NM-EX 330, Compact, at arts. I (k), (l).
18.

Project Allocations are the amount of Project Supply each District (EBID and EPCWID)
is entitled to order (take) each year from the Project, and the amount Mexico is entitled to
receive by Treaty. See e.g., NM-EX 529, FEIS at 4; NM-EX 307, Convention between
the United States and Mexico - Equitable Distribution of the Waters of the Rio Grande
(May 21, 1906).

19.

On February 16, 1938—shortly before the States signed the Compact—the Districts
(EPCWID and EBID) entered into a contract that was approved by the Assistant Secretary
of the Interior on April 11, 1938. NM-EX 324, Contract Between Elephant Butte Irrigation
District and El Paso County Water Improvement District No. 1 (Feb. 16, 1938) (“1938
Downstream Contract”). The 1938 Downstream Contract states that in the event of a
shortage of water, “the distribution of the available supply in such a year, shall so far as
practicable, be made in the proportion of 67/155 [43%] thereof to the lands within
[EPCWID], and treaty/155 [57%] to the lands within [EBID].” Id.

20.

Until about 1979, Reclamation delivered Project water to individual New Mexico and
Texas farm headgates in response to farm orders, and Project farmers ordered water
directly from Reclamation. Reclamation then determined what releases and diversions
were needed to fulfill those orders, released water from Caballo reservoir, and diverted
water at appropriate canal headings. Reclamation ditch riders then delivered the ordered
water to individual farms. See NM-EX 529, FEIS at 5.

21.

In about 1979, Project operations changed, and Reclamation started to allocate water to
each District for delivery at the District’s canal headings (i.e., Arrey, Leasburg, Mesilla,
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Franklin and Riverside). Reclamation now determines the Districts’ Project allocations,
takes water orders from the Districts, releases water from Caballo reservoir, and then makes
deliveries to canal headings for water users in each District. The Districts in their role take
farm orders from their members, place orders with Reclamation for water to be delivered
at canal headings, and then take delivery of that water and deliver it to farm headgates in
each state. Each District is entitled to order delivery of Project Water during the irrigation
season as long as the District’s Charged Diversions have not exceeded its Annual
Allocation. See NM-EX 529, FEIS at 5.
22.

Starting in about 1990, Reclamation determined a release of 763,842 AFY from Project
Storage to be a full-supply condition. Reclamation determined this release would provide
931,841 AFY of divertible water at U.S. and Mexico canal headings. See e.g., NM-EX
400 Bureau of Reclamation Rio Grande Project Water Supply Allocation Procedures
(“WSAP”) at 4; see also NM-EX 529, FEIS at E-14 (“Analysis carried out during the early
1950s, based on actual irrigation deliveries to Project lands during the period 1946-1950,
determined that a delivery of 36.29 inches (3.024 acre-feet per acre) constituted a ‘normal
delivery to the project lands.’ The D-1 Curve was later used to estimate the release from
Project storage that would provide for delivery of 3.024 acre-feet per acre (assuming
155,000 irrigated acres within the Project). The resulting release of 763,842 acre-feet
considered ‘full supply’ for allocation purposes prior to the [2008 Operating Agreement]”).
From this 931,841 AFY, Reclamation deducted 60,000 AFY for delivery to Mexico, and
then divided the remaining 871,841 AFY, 43% (376,862 AFY) to EPCWID and 57%
(494,979 AFY) to EBID. NM-EX 400, WSAP, at 4-5.
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23.

The 376,842 AFY quantity represents a full-supply Project allocation to EPCWID that
Reclamation will ensure is available for diversions at EPCWID’s headgates if EPCWID
orders (takes) this volume of water. NM-EX 400, WSAP, at 4-5; see also NM-EX 529,
FEIS at 86 (referring to “[t]he historical full [EPCWID] allocation of 376,842 acre-feet”).

24.

Between 1985 and 1990, before Reclamation had finalized the analysis described above,
Reclamation’s full-supply year determinations for EPCWID varied slightly from 376,842
AFY. For example, from 1985 through 1988, Reclamation determined a full-supply year
Project allocation to EPCWID to be 363,963 AFY; and in 1989 and 1990, Reclamation
determined a full-supply year Project allocation to EPCWID to be 359,165 AFY. These
were hydrologically wet years in which Project storage at the beginning of the irrigation
season exceeded 1,500,000 acre-feet each year, with full-supply allocations available to
both Districts. NM-EX 509 Bureau of Reclamation Table, Rio Grande Project Allocation
of Project Water Supply (March 5, 2008) (“Reclamation Data Table”) at col. 2.

25.

From 2006 onwards, Reclamation has determined annual Project allocations to the Districts
under the 2008 Operating Agreement, and the antecedent D3 Allocation plus Carryover
method from which the 2008 Operating Agreement was developed. NM-EX 510, 2008
Operating Agreement; NM-EX 502, D3 Allocation of Project Water to the Districts and
Mexico; NM-EX 507, 2007 Operating Procedures. Under the 2008 Operating Agreement,
Reclamation determines a full-supply year Project allocation to EPCWID to be 388,192
AFY (an increase over the pre-2006 allocation of 376,842 AFY). See e.g., NM-EX 510,
2008 Operating Agreement, at 3; NM-EX 400, WSAP, at 4-5.

26.

During each irrigation season (approximately, March through October), each District may
order surface water from the Project to allow delivery of up to its annual allocation.
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Deliveries to the Districts are measured by gages and converted into what are known as
“Charged Diversions” (or Allocation Charges) which are then subtracted from each
District’s allocation account as the irrigation season progresses. See e.g., NM-EX 510,
2008 Operating Agreement at 9-11; NM-EX 529, FEIS at 12, 18, 24, Appendix B.
27.

During the course of the irrigation season, Reclamation receives orders from the Districts,
and adjusts the gates of Caballo Dam so that these orders are delivered to the Districts’
canal headings. See NM-EX 531, Rio Grande Project Operations Manual, at 4-5 (2018)
(“Operations Manual”). Reclamation sets the Caballo release amount taking into account
the losses and gains between Caballo Dam and the canal headings to which it is delivering
water, so that regardless of what losses or gains are occurring, the amount ordered will
reach the canal heading for which the order is being made. NM-EX 531, Operations
Manual, at 4-8. If the delivery to EPCWID falls short of the order, there is a procedure by
which water is released from EBID’s works to temporarily mitigate the shortfall until
adjustment of Caballo release resolves the problem. NM-EX 529, FEIS at 4, 24; NM-EX
531, Operations Manual, at 8. Historically, Reclamation has always been able to fulfill the
orders made by the Districts. See e.g., NM-EX 210, Deposition of Dr. Ian M. Ferguson,
Vol. 2 (Feb, 20, 2020) [hereinafter “Ferguson Dep.”] at 260:6-7 (“I’m not aware of any
records that suggest EPCWID ordered water that it did not receive.”).

Project Full Supply Years
28.

Reclamation recognizes the years 1985 through 2002 and 2005 as full-supply years for the
Project as a whole. Reclamation also recognizes these years as full-supply years for
EPCWID, meaning that in each of those years Reclamation determined that a full allocation
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of Project water was available for diversions at EPCWID’s headgates if ordered. See e.g.,
NM-EX 509, Reclamation Data Table (see full supply years indicated in bold).
29.

I have read the excerpted passages of the deposition transcripts of Reclamation employees
Filiberto Cortez and Dr. Ian Ferguson: NM-EX 202, Deposition of Filiberto Cortez, Vol. 1
(Jul. 30, 2020) at 82:16-83:2, 91:1-8, 92:19-93:7); and NM-EX 210, Ferguson Dep. at
229:15-18, 233:1-3 and 259:12-16. Mr. Cortez confirms in these passages that 1979
through 2002 were “full supply” years; that a full Project supply allocation is the maximum
amount that Reclamation will allocate; and that “[a] full supply is the allocation made to
the district based on historical data” about irrigation demands. Dr. Ferguson confirms that
there was a “full supply from 1979 to 2002” (“[t]he project enjoyed full supply conditions
from 1979 through 2002”) and that “EPCWID was allocated a full supply in each” of these
years). I have also read the excerpted passage of the deposition transcript of Dr. J. Phillip
King at NM-EX 214, Excerpts from King Deposition, Vol. 1 (May 18, 2020) at 102:19-23.
Dr. King confirms that “Reclamation allocated to each district from 1979 to 2002” a “fullsupply” of Project water.

30.

I agree with Reclamation (and Dr. King) that 1985 through 2002 and 2005 were full-supply
years for EPCWID, and that these years were full-supply years for the Project as a whole.

31.

In my opinion, the years 2007 through 2010 were also full-supply years for EPCWID
because in each of those years EPCWID’s annual allocation (including carryover, which is
permitted under the 2008 Operating Agreement)2 exceeded 376,862 AFY, the full-supply
allocation amount determined by Reclamation in 1990, and also exceeded the higher full-

2

I understand that the 2008 Operating Agreement and its provisions, including the carryover
provision, are in dispute in this case.
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supply allocation to EPCWID (388,192 AFY) under the 2008 OA3. NM-EX 500, EPCWID
Water Allocation Records (2006-2016) at 4.
1985-2005: Project Accounting and Allocations
32.

I have reviewed annual Project Allocation and Accounting reports for the years 1985
through 2005 obtained from Reclamation, as well as the Project data in the Reclamation
Data Table. NM-EX 402, EPCWID Accounting Records (1985-2016); NM-EX 509,
Reclamation Data Table. From these documents, I have extracted the Project annual
release and EPCWID Allocation data that is found in Table 1 below.4

33.

The data in Table 1 show that in each of the years 1985 through 2002 and 2005, EPCWID
had a full-supply Project Allocation.

EPCWID’s allocation in the years 2007-2010 exceeded its full-supply allocation, whether or not
the Project as a whole had a full-supply available. In my opinion, the Project had a full supply in
the years 2007, 2008 and 2009. The United States has a stricter definition of what comprises a
full-supply year for the Project, and would only denote 2008 as a full-supply year for the Project.
See, NM-EX 101, P. Barroll Rebuttal Expert Report (Jun. 15, 2020) at 2, FN 4). Regardless of
how a full-supply for the Project is defined, EPCWID’s allocation exceeded its full supply
allocation in all of the years 2007 through 2010.
4
Table 1 is adapted from Tables A.4., A.5., A.6. and A.9. in Appendix A to my Oct. 31, 2019
Expert Report (NM-EX 100).
3
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Table 1: Bureau Allocation and Accounting Data for EPCWID for the Years 19852005
Year

Annual Release
from Caballo
Reservoir (AF)

Bureau
Allocation to
EPCWID (AF)

1985

677,648

363,963

1986

1,396,122

363,963

1987

1,376,204

363,963

1988

837,001

363,963

1989

736,005

359,165

1990

679,995

359,165

1991

626,007

376,862

1992

734,866

376,862

1993

823,085

376,862

1994

888,564

376,862

1995

1,095,934

376,862

1996

774,392

376,862

1997

798,814

376,862

1998

808,861

376,862

1999

735,415

376,862

2000

751,294

376,862

2001

786,889

376,862

2002

800,935

376,862

2003

364,528

137,882

2004

399,519

154,265

2005

676,031

376,862
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2006-2016: Project Accounting and Allocations
34.

I have reviewed annual Project Allocation and Accounting reports for the years 2006
through 2016 obtained from Reclamation, including the annual Project allocation
spreadsheets of the type depicted and described in Tables 2 and 4 of the 2008 Operating
Agreement. NM-EX 402, EPCWID Accounting Records (1985-2016); NM-EX 500,
EPCWID Water Allocation Records (2006-2016); NM-EX 510, 2008 Operating
Agreement, Tables 2 and 4. From these documents and Tables, I have extracted the Project
annual release and EPCWID Allocation data that are found in Table 2 below.5

35.

The data in Table 2 show that in each of the years 2007 through 2010 EPCWID had a fullsupply Project Allocation.

36.

In each of the years 2006 through 2016, Project Allocation was calculated using the 2008
Operating Agreement (or its antecedent: D3 Allocation plus carryover). See NM-EX 510,
2008 Operating Agreement. Under this allocation system, EPCWID was allocated far
more Project Water than the share due its 67,000 of 155,000 Project irrigable acres, which
is approximately 43%, and in fact received far more than its 43% share of Project Water.
See e.g., NM-EX 100, P. Barroll Expert Report (Oct. 31, 2019), at x-xi, 31, 33, 69.

5

Table 2 is adapted from Tables A.10., A.11, A.12. and A.14. in Appendix A to my Oct. 31,
2019 Expert Report (NM-EX 100).
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Table 2: Bureau Allocation and Accounting Data for EPCWID for the Years 20062016

Year

Annual Release
from Caballo
Reservoir (AF)

Bureau
Allocation to
EPCWID
(AF)

Carryover
from Previous
Year

Bureau Total
Allocation to
EPCWID (AF)

2006

434,228

241,657

0

241,657

2007

636,993

367,291

36,200

403,491

2008

674,724

405,073

106,982

512,055

2009

693,289

402,159

232,882

552,997

2010

659,679

309,515

232,914

532,158

2011

396,444

43,466

224,347

267,813

2012

371,271

132,935

9,042

141,977

2013

168,201

41,446

5,597

47,043

2014

306,900

106,590

-6,487

100,103

2015

435,483

197,629

2,685

200,314

2016

544,181

235,908

32,473

268,381

Summary
37.

The data in Tables 1 and 2, together with the above identified documents, show that each
of the years 1985-2002, 2005 and 2007-2010 were full Project supply years for EPCWID.
In each of those years, Reclamation allocated to EPCWID a full supply of Project water.
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No. 141, Original
______________♦________________
In The
Supreme Court Of The United States
______________♦________________
STATE OF TEXAS,
v.

Plaintiff,

STATE OF NEW MEXICO and
STATE OF COLORADO
Defendants.
______________♦________________
OFFICE OF THE SPECIAL MASTER
______________♦________________
DECLARATION OF JOHN R. D’ANTONIO, JR. IN SUPPORT OF
NEW MEXICO’S PARTIAL SUMMARY JUDGMENT MOTIONS
Comes now John R. D’Antonio, Jr., P.E., pursuant to 28 U.S.C. § 1746, and states as
follows:
1.

I am over 18 years of age and have personal knowledge of the facts stated herein.

Water Resource Professional Experience
2.
I am currently the State Engineer for the State of New Mexico, officing in Santa Fe
and Albuquerque. In this position I head the Office of the State Engineer (“OSE”) and hold a
cabinet position appointed by and reporting to the Governor of the State of New Mexico and
confirmed by the state Senate. I have held this position since March 2019. I previously held this
position from January 2003 to November 2011. The OSE is the executive agency charged with the
management and administration of all waters in the state, with a current staff of 317 authorized
personnel including water resource managers, professional engineers, licensed attorneys, hearing
officers, legal assistants, water rights professionals/abstractors, hydrologists, water masters,
financial/budget analysts, IT professionals, tribal liaison, clerical and other support staff. The OSE
consists of four (4) budgeted programs, seven (7) District Offices throughout New Mexico and
nearly 20 administrative, technical and legal bureaus that report to the four (4) budgeted programs.
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As the State Engineer, I am statutorily charged with supervising the state’s water resources
through the measurement, appropriation, and distribution of all ground and surface water in New
Mexico, including streams and rivers that cross state boundaries. The State Engineer’s approval
is required for every use of water in New Mexico. State Engineer permission is necessary to
make a new appropriation, drill a well, divert surface water, or change the place or purpose of
use of an existing water right. The Office of the State Engineer acts on water rights applications,
evaluates existing water rights, measures and tracks water use and resources, promotes
conservation, and performs the scientific, historical, and legal research needed to support all its
activities. Additional duties include reviewing subdivision water supply plans submitted by
counties, licensing water-well drillers, inspecting non-federal dams, and rehabilitating diversion
dams and irrigation ditches. 72-2-1 et seq. NMSA 1978.
3.
The New Mexico legislature created the Interstate Stream Commission (“ISC”) in
1935 and gave it broad powers to investigate, protect, conserve, and develop the state’s water
supplies. Its separate duties include protecting New Mexico’s right to water under eight (8)
interstate stream compacts and ensuring the state complies with each of those compacts, as well as
developing and promoting regional and statewide water planning. In my role as the State Engineer,
I serve as the Secretary of the ISC. I also stand as New Mexico Commissioner on three interstate
compact commissions: Rio Grande Compact Commission, Upper Colorado River Basin Compact
Commission, and the Costilla Creek Compact Commission. In addition to those compacts, I am
responsible for New Mexico compliance with the other five compacts to which New Mexico is a
signatory: Pecos River Compact, Colorado River Compact, Canadian River Compact, Animas-La
Plata Project Compact, and the La Plata River Compact. To assure compact compliance, the ISC,
which is a program of the OSE, has an authorized staff of forty-three (43) water professionals who
analyze streamflow, reservoir, and other data on the stream systems.
4.
From November 2011 to March 2019 I was the Deputy District Engineer for
Programs for the United States Army Corps of Engineers (“USACE”), based out of Albuquerque.
In that position I oversaw and directed the Programs and Project Management Division. This
comprised delivery of approximately $300M projects annually in the areas of civil works (flood
control, storm damage prevention, eco-system restoration) and I represented USACE on water
issues, as well as performing senior management and administration functions. Other functions for
USACE included directing the South Atlantic Division executing projects in excess of $3B per
year throughout seven southeastern states, and overseeing the South Pacific Division Programs
Directorate involving military infrastructure, flood risk control, and veterans facilities for five
western states. I oversaw the Continuing Authorities Program which included study, design and
construction of: Emergency Streambank Erosion Protection projects that protected public
facilities; Small Flood Control Projects; Aquatic Ecosystem Projects in aquatic systems such as
rivers, lakes and wetlands; and project modifications for the improvement of the environment
where ecosystem degradation is associated with an existing Corps’ project. I also oversaw over
$750M of levee projects under the Flood Risk Management program to shore up the non2

engineered levees in the Middle Rio Grande River. These projects are in various stages of study,
design and construction and will reduce the loss of life and reduce long-term economic damages
to the public and private sector and improve the natural environment. Rio Grande Compact
deliveries will be further protected by shoring up the current levee system.
5.
From April 1998 to August 2002 I worked as a Supervisor and then a Director in
the Water Resource Allocation Program of the Office of the State Engineer. In those positions I
managed and directed the Water Rights Division and District offices, the Hydrology Bureau, the
Dam Safety Bureau, and the Water Use and Conservation Bureau. Among other duties I was
responsible for all technical and administrative activities concerning water rights administration,
and the development, utilization, conservation, and protection of the state’s water resources. I
supervised the statewide WATERS database population project and the tremendous data collection
efforts to assist with the impending priority administration effort on the Pecos River. I was cochair of the Pecos Ad-Hoc Committee, utilizing a collaborative, consensus building effort among
sixteen (16) different stakeholder groups to develop solutions to NM’s under delivery problems
(compliance with the Pecos River Interstate Compact) at the Texas state line.
6.
Governor Johnson then appointed me Cabinet Secretary of the New Mexico
Environment Department from August 2002 to January 2003, in which I was the steward of New
Mexico’s natural resources and enforced state and federal statutes relating to water and air quality,
water pollution, waste water, and hazardous waste. I was appointed State Engineer by Governor
Richardson in January 2003.
7.
Prior to initially joining the Office of the State Engineer in 1998, I worked for
USACE from August 1990 through March 1998 in water engineering positions of increasing
responsibility. I started as a Hydraulic Design Engineer Work Leader, was promoted to Chief of
the Hydraulics, Hydrology, Sediment and Flood Plain Management section, and then promoted
again to Project Engineer / Project Manager. In those positions water-related tasks included
coordinating the planning, design, and construction for the Acequia Rehabilitation Program and
working with various state and federal agencies on acequia programs, managing all technical
studies related to hydrology, hydraulic, sedimentation, and floodplain analysis. From June 1979
to March 1985 I was a Hydraulic Design Engineer for USACE, designing, among other things:
subcritical and supercritical channels; pressure pipe flow; weirs and spillways; channel inlets,
outlets, drop structures and energy dissipaters; and streambank erosion protection projects. I also
performed sediment yield and sediment transport analysis as well as conducted water surface
modeling and floodplain analyses.
8.
I earned my Bachelor of Science in Civil Engineering from the University of New
Mexico (“UNM”) in 1979. I have taken graduate level courses at UNM and through USACE in
various technical areas relating to water, engineering, and leadership since then. I am a registered
3

professional engineer (P.E.) and have been a member of and/or held leadership positions in the
following resource-related entities: Western States Water Council, NM First Town Hall on Water
Planning, Development and Use, UNM Civil Engineering Advisory Board, External Advisory
Committee for UNM Center for Water and the Environment, New Mexico Desalination
Association Board of Directors, New Mexico Water Cabinet, Governor’s Blue-Ribbon Task Force
on Water Issues, New Mexico Water Quality Control Commission, New Mexico Water Trust
Board.
Substantive Comments Relating to New Mexico’s Partial Summary Judgment Motions
9.
The surface water in the Lower Rio Grande became fully appropriated in 1908
when the United States gave notice on April 14, 1908 to the New Mexico Territorial Engineer that
the United States reserved all the unappropriated water of the Rio Grande.
10.
I was and am in favor of EBID, EPCWID, and the Bureau of Reclamation entering
into an equitable operating agreement, and at different times the Office of the State Engineer was
involved in discussions relating to various proposed operating agreements. As State Engineer and
New Mexico’s Rio Grande Compact Commissioner from 2003-2011, I confirm that Reclamation
did not solicit input or opinions from the Office of the State Engineer or the Rio Grande Compact
Commission on its new method of allocating water between EBID and EPCWID before
Reclamation unilaterally implemented it in 2006.
11.
I expressed appreciation in 2008 when EBID, EPCWID, and Reclamation entered
into the 2008 Operating Agreement, but at all times I cautioned that the impacts of any operating
agreement to the Rio Grande Compact should be examined and evaluated. To that end, I tasked
hydrologists and other water professionals in the Office of the State Engineer and the Interstate
Stream Commission to research the implementation of the 2008 Operating Agreement. In 2010,
after we had an opportunity to study the new operations and method for allocating water, I raised
several concerns about the 2008 Operating Agreement. One of our primary concerns was that the
2008 Operating Agreement was inconsistent with the Compact because it did not allocate 57% of
Project supply to New Mexico lands.
12.
Although various members of the OSE and the ISC met repeatedly with
representatives of Reclamation and EBID to present information about the negative impacts of the
2008 Operating Agreement to New Mexico’s Compact apportionment and Project allocation,
neither Reclamation nor EBID would engage meaningfully with us. During the irrigation season
of 2011, Reclamation impermissibly released New Mexico’s Compact Credit water. On August 8,
2011, the Attorney General for the State of New Mexico filed suit against Reclamation to address
these issues: New Mexico v. United States, No. 1:11-cv-00691 (D.N.M. Aug. 8, 2011). I have heard
and believe that Texas filed this interstate litigation in retaliation for New Mexico’s 2011 suit
against Reclamation.
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13.
Prior to this litigation, New Mexico has consistently taken the position that the
waters below Elephant Butte Reservoir are divided according to the acreage in each State so that
New Mexico is entitled to 57% and Texas is entitled to 43% of Project supply. For example, in
negotiations and discussions that occurred during the 2000s, New Mexico was steadfast in its
position that a potential operating agreement for the Project could not alter the 57-43 division of
surface water below Elephant Butte. This position by New Mexico accords with communications
relating to earlier negotiations and discussions.
14.
The RGCC acts or speaks in a number of forms, including through resolutions, all
of which must have unanimous agreement. As New Mexico’s Commissioner to the RGCC, I was
and am familiar with the following principles regarding the Compact as discussed by the RGCC
and as embodied in these resolutions, among others:
a. The State of New Mexico has a Compact apportionment in southern New
Mexico below Elephant Butte. See, e.g., citations below:
•

•
•

“[O]ver half of New Mexico’s population is located within the Rio Grande
basin and depends on New Mexico’s allocation of Rio Grande water under
the Rio Grande compact.” NM-EX 406, 1 Resolution of the Rio Grande
Compact Commission Regarding the Need for Careful Evaluation of the
Water Supply and Socioeconomic Impacts of Any Designation of Critical
Habitat for the Rio Grande Silvery Minnow (March 25, 1999).
“[A]ll Rio Grande water allocated to New Mexico both upstream and
downstream from Elephant Butte Reservoir is fully appropriated under New
Mexico state law.” Id. (emphasis added).
“[T]he waters of the Rio Grande Project are used to . . . provide a water
supply for Southern New Mexico and Texas downstream of Elephant Butte
Reservoir.” NM-EX 408, Resolution of the Rio Grande Compact
Commission Regarding the Development of an Appropriate Methodology
for Determining the Annual Allocation of Usable Water in Rio Grande
Project Storage (March 21, 2002) (emphasis added).

b. The operations and accounting of the Project have the potential to impact New
Mexico’s Compact apportionment. Id. (“the dissemination of inaccurate
allotments [by Reclamation] causes unnecessary hardship to the water users of
Southern New Mexico and Texas along the Rio Grande downstream of Elephant
Butte Reservoir”) (emphasis added).
All exhibits (“NM-EX __”) identified in this Declaration are contained within the State of New
Mexico’s Exhibit Compendium dated November 5, 2020 and filed with New Mexico’s Partial
Summary Judgment Motions dated November 5, 2020.
1
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c. The Project is “required to be operated in compliance with the Rio Grande
Compact.” NM-EX 413, Resolution of the Rio Grande Compact Commission
Concerning Federal Agency Operations of Their Water-Related Facilities on
the Rio Grande and Compact Accounting (March 25, 2004).
15. To address the potential for Project Operations to impact New Mexico’s (and
Texas’s) Compact apportionment, the RGCC has taken at least three actions:
a. First, the RGCC unanimously “request[ed] that the Bureau of Reclamation
work cooperatively with the Engineer Advisers to develop procedures for
determining the annual allotments of water supply in accordance with the Rio
Grande Compact.” NM-EX 408, Rio Grande Compact Commission,
Resolution of the Rio Grande Compact Commission Regarding the
Development of an Appropriate Methodology for Determining the annual
Allocation of Usable Water in Rio Grande Project Storage (Mar. 21, 2002).
b. Second, the RGCC entered into an MOU with Reclamation to “conduct a
Compact water accounting documentation project.” The purpose of the MOU
was “to clarify and formally articulate the details of the duties, roles and
responsibilities of each party for the water accounting, reporting, and
documentation of the waters of the Rio Grande Basin above Fort Quitman,
Texas, in accordance with the Compact.” NM-EX 407, Memorandum of
Understanding between the Rio Grande Compact Commission and the United
States Bureau of Reclamation, 2 (Mar. 21, 2002).
c. Third, the RGCC unanimously “request[ed] those federal agencies that operate
water-related facilities within the Rio Grande basin to advise the Rio Grande
Compact Commission prior to changing the operation of any of those facilities
and when deemed necessary by the Rio Grande Compact Commission, seek its
unanimous consent for changes prior to implementation.” NM-EX 413, Rio
Grande Compact Commission, Resolution of the Rio Grande Compact
Commission Concerning Federal Agency Operations of Their Water-Related
Facilities on the Rio Grande Compact Accounting (Mar. 25, 2004).
16.
I am not aware of any party lodging an objection through the Rio Grande Compact
Commission to the principle of Rio Grande Project allocation on an equal per-acre basis.
17.
With regard to Project operations and the delivery or receipt of Project water, New
Mexico does not receive daily Project operation information from Reclamation or EBID. The only
information available to New Mexico is online river flow data. Specifically:
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a. New Mexico is not notified of the daily Usable Water release amount, the
Project water order amounts, or the timing of releases by Reclamation to satisfy
such orders.
b. New Mexico does not receive any routine notice that any specific water order,
whether at the district or individual farmer level, has or has not been filled.
c. New Mexico has no means of knowing, at any given time, what proportion of
the water in the Rio Grande below Elephant Butte Reservoir is destined for
delivery to EBID, EPCWID, or Mexico.
d. New Mexico has no means of knowing, at any given time, whether the Project
water t releases are in fact delivered to Texas in satisfaction of EPCWID orders.
e. To the extent that any amount of Project supply pursuant to a specific order is
intercepted prior to delivery, New Mexico would have no basis to know of a
shortage without explicit notice.
18.
From 1938 through the inception of this litigation, New Mexico did not receive
notice, whether from Reclamation, Texas, EBID, or EPCWID, that the United States was unable
to make delivery of Project water called for by Texas (EPCWID).
19.
Reclamation has not informed New Mexico that it was unable in any year to deliver
Project water that Texas (EPCWID) ordered due to the actions of New Mexico water users.
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OVERVIEW OF THE QUALIFICATIONS OF DR. MARGARET (PEGGY) BARROLL
My name is Margaret ("Peggy") Barroll, Ph.D. I have been retained by the New Mexico Office of the
Attorney General by and through the New Mexico Interstate Stream Commission (collectively, the
"OAG") to opine on Rio Grande Project operations and accounting over time, including specifically the
effects on Project allocation and operations of the 2008 Operating Agreement.
I provide consulting services specializing in hydrogeology focused primarily on my areas of expertise, the
Rio Grande and Pecos River basins. Prior to my consulting work, I spent 26 years as a Senior Hydrologist
for the State of New Mexico employed by the Office of the State Engineer ("NMOSE").
During my tenure at the NMOSE, I was a principal scientist in the development of MODFLOW
groundwater models. Two of the models I have been deeply involved with are the Carlsbad
Groundwater Model and the LRG_2007 Groundwater Model ("LRG" is an acronym for "Lower Rio
Grande," as that portion of the Rio Grande river basin is known in New Mexico). Each of these models
encompass large United Stated Bureau of Reclamation ("Reclamation") surface water irrigation projects:
the Carlsbad Project and the Rio Grande Project. Notably, I was one of the developers of the LRG_2007
Groundwater Model, which is the basis for the groundwater model presented by Texas through their
expert, Dr. William Hutchison (and as sanctioned by the U.S. through their expert Jean Moran of Stetson
Engineers, Inc.).
My professional involvement with Lower Rio Grande issues within the States of New Mexico and Texas
began circa 2000 and continues to the present. This work has involved the following:
• Groundwater modeling of the Lower Rio Grande aquifer system in New Mexico,
• Technical support for the development of administrative guidelines for water rights
administration,
• Development of Active Water Resource Management ("AWRM") Rules,
• Analysis of groundwater level data both spatially and temporally,
• Trend analyses of groundwater pumping meter data,
• Numerous field visits to the Rio Grande Project in both New Mexico and Texas generally for the
purposes of identifying and inspecting critical infrastructure and observing farm management
practices,
• In-depth review of Rio Grande Project records relating to Project allocation, accounting,
operations, and history,
• Quantitative analysis of Rio Grande Project allocation and accounting, compilation of Project
allocation and accounting data from numerous disparate sources, and analysis of that data,
• Simulation of Rio Grande Project allocation through spreadsheet models.
My professional resume and publications from the last 10 years is attached as Section 12 to this report.
Over the previous 4 years, I have not been a witness testifying as an expert at trial or by deposition. For
the consulting services I am providing to the OAG, my compensation rate is $280 per hour for both
expert report preparation and for any testimony I may give. My compensation is not dependent on the
outcome of this litigation or the substance of my opinions.
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In this Report I explain the origins of the issues that have arisen over the past few decades between
Reclamation, the State of New Mexico and the State of Texas over the management of the Rio Grande
Project, and the practical results of actions taken by the parties involved that have led to the current
litigation. Texas and the United States, through their pleadings and expert reports, make the disputed
issues between the parties seem deceptively simple; they claim merely that New Mexico groundwater
pumping hurts Texas. This is not the whole story, nor even the primary story of the Rio Grande Project
operations and accounting issues between these three parties.
Because the actual issues involved are very complex and technical, I have arranged this Report to first
generally educate the reader about how the Rio Grande Project operates, then delve more deeply into
the technical issues that drive the Project and that led to dispute between New Mexico and Texas.
In Sections 1 through 5 I give overviews of the primary elements of the Rio Grande Project.
Understanding how all these parts work together is necessary to comprehend the technical allocation
and accounting issues I explain in Section 6. In Section 7 I describe the fundamental flaw in accounting
calculations that contributes in large part to the current disputes. In Section 8 I quantify how current
practices by Reclamation and Texas adversely impact New Mexico. Finally, in Section 9 I explain how the
actions of Reclamation and Texas harm the Rio Grande Project as a whole, and lead to an unsustainable
situation.
I have been involved in investigating and exploring these issues since 2000; I have conducted extensive
research and analysis of historic and current data and I am intimately familiar with the history of Rio
Grande Project operations. As described above, I was one of the developers of the computer model
upon which Texas constructed the model it uses in this litigation.
Since 2000 I have been involved in discussions and negotiations with all the Reclamation, Texas, and
New Mexico notable persons involved in management of the Rio Grande Project, both to understand
the issues and to try to resolve problems as they arose. Some of the problems we have been able to
resolve; for instance, in the early 2000s New Mexico demonstrated to the satisfaction of Reclamation
and Texas that the significant salinity problems faced by the El Paso Valley were a natural phenomenon
and not the result of any actions by New Mexico. Other problems remain, including problems related to
present inequitable allocation of Project Supply between the New Mexico irrigation district ("[BID") and
the Texas irrigation district ("EPCWID"), and the negative impacts to the groundwater systems
underlying the entire Project and upon which citizens of both states rely.
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CONCLUSIONS
Based upon my years of direct experience with the issues presented in this case, and the significant
research and analysis I have undertaken at the request of the OAG, I have reached the conclusions
below and support them with the following Report.
1. The Rio Grande Project 2008 Operating Agreement has greatly reduced the surface water supply
to New Mexico farmers, to the detriment of New Mexico. Texas, however, has benefitted by
the 2008 Operating Agreement through an increase in the allocation of water to its irrigation
district, and because that district can now carry over large amounts of unused allocation from
one year to the next.
2. The Rio Grande Project began delivering Project water in 1915. The two water Districts:
Elephant Butte Irrigation District ("EBID," in New Mexico) and El Paso County Water Irrigation
District No. 1 ("EPCWID," in Texas), were formed in the 1920s. The Rio Grande Compact was
signed and took effect in 1938. From the beginning of Project Operations, each Project acre was
entitled to the same delivery of water.
3. A 1938 Contract between the Districts sets forth a division of Project water supply between the
Districts in accordance with the proportions of Project acreage: 88,000 of 155,000 Project acres
(57%) to EBID, and 67,000 of 155,000 Project acres (43%) to EPCWID. From 1938 through 1978,
Reclamation operated the Project so that EBID farmers were entitled to 57% of the U.S. share of
Project Supply and EPCWID farmers were entitled to 43% of the U.S. share of Project Supply.
4. Starting in 1979, Reclamation explicitly allocated Project Supply to the Districts in the ratio of
57% to EBID and 43% to EPCWID. The total amounts allocated were defined using the D1/D2
Curves. The amounts of water diverted by the Districts and delivered to their farmers were
consistent with this 57:43 ratio.
5. In 2008 an Operating Agreement (the "2008 OA") was reached between Reclamation, EBID, and
EPCWID without the involvement or approval of New Mexico, Colorado, or the Rio Grande
Compact Commission, except for the participation of the Texas Compact Commissioner as a
mediator.
6. The 2008 OA adopts the D3 Allocation method which was proposed by EBID in 2006 and
implemented in 2006. Under the D3 Allocation, EPCWID and Mexico are allocated Project water
based on Project performance during the 1951— 1978 period (the D1 and D2 Curves), and EBID
is allocated whatever Project water is left over.
7. The 2008 OA also adopts "Carryover" (proposed in 2006 by EPCWID and partially implemented
that year), so that unused allocation remaining to a District at the end of one year can be carried
over intact to that same District the following year.
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8. The effect of D3 Allocation, Carryover, and the 2008 OA has been to change the allocation of the
U.S. share of Project water so that EPCWID is now allocated an average of 56% (not including
Carryover) or 62% (including Carryover). EPCWID's actual charged diversions (that is, water
actually called for, received, and charged to the District) during this period (2008-2018) have
averaged 55% of total District charged diversions.
9. The D3 Allocation as initiated in 2006, has reduced EBID's full-supply allocation and the amount
of water Reclamation has delivered to EBID in full-supply years by approximately one-third (1/3).
EBID's full-supply allocation has dropped from 495,000 AF to less than 330,000 AF.
Implementation of D3 Allocation in 2006 caused EBID's diversion in full-supply years to decrease
from an average of 464,000 AF (in 1996-2002) to an average of 312,000 AF (2007-2009).
10. By contrast, the D3 Allocation and Carryover under the 2008 OA has actually increased
EPCWID's full-supply allocation of water to levels not historically contemplated. EPCWID's
current-year allocation (that is EPCWID's allocation apart from Carryover) in full-supply years
has increased from 377,000 AF to an average of 391,500 AF. EPCWID's total allocation
(including Carryover) has exceeded 500,000 AF in some years.
11. EPCWID Charged Diversions (that is, water actually called for, received, and charged to the
District) in full-supply years under the 2008 OA have averaged less than 300,000 AF, leaving
large amounts of unused, unneeded allocation which is "placed" in its Carryover account. One
of the reasons EPCWID's Charged Diversions are as low as they are is because current Project
accounting does not charge ECPWID for their diversion and use of municipal treated effluent
generated in the EI Paso Valley by the City of EI Paso.
12. The D3 Allocation as initiated in 2006, and then set forth in the 2008 OA, reduces EBID's
allocation to account for all negative departures from historical (1951 — 1978) Project
performance. This allocation method is based on the assumption that all of the negative
departures from historical performance are caused by New Mexico. However, a significant part
of that negative departure in Project performance is caused by changes in Project accounting
that have occurred since the 1951— 1978 historical period. In addition, part of the negative
departure in Project performance is caused by the effects of depletions and groundwater
pumping in Texas and Mexico.
13. Since the advent of D3 Allocation and the 2008 OA, in many years EPCWID has been allocated
amounts of water significantly greater than the amounts that District orders and diverts.
14. The 2008 OA has reduced EBID's share of Project supply during full-supply years below the
amount needed to supply EBID's lands. As a result, EBID farmers have increased groundwater
pumping.
15. The reduction in EBID's share of Project water has reduced the amount of recharge to the
aquifer in the Rincon and Mesilla Valleys through canal seepage.
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16. Between the increase in groundwater pumping and the decrease in recharge, the groundwater
budget of the Rincon and Mesilla aquifer system has been negatively impacted by more than
100,000 AF/Y in full-supply years. Historically, shallow groundwater levels in the Rincon and
Mesilla Valleys responded to surface water supply variation; groundwater levels dropped during
times of low supply, and recovered in full supply years. Following implementation of D3
Allocation, shallow groundwater levels have dropped during low supply years, but have not
recovered in the full supply years that follow.
17. The Project enjoyed full-supply conditions from 1979 through 2002, and EPCWID was allocated a
full supply in each year. EPCWID diverted less than it was allocated in all but two of these years.
Available Reclamation records do not suggest that EPCWID ordered water that it did not receive.
Therefore, I conclude that EPCWID needed less water than it was allocated during this period.
18. Starting in the year 2003, EPCWID has received an allocation credit for the American Canal
Extension ("ACE"). The ACE credit increases EPCWID allocation by up to approximately 20,000
AF. Under the allocation method in the 2008 OA, this same amount (up to ^20,000 AF) is
subtracted from EBID's allocation, reducing EBID's total allocation and the amount EBID can
order.
19. Because of the decrease in EBID's allocation under D3 Allocation, and because EPCWID is now
allocated more water than it diverts in full-supply (or near full-supply) years, EPCWID makes
much more use of Carryover than EBID. EPCWID has had a large Carryover account in several
years.
20. EPCWID's Carryover account includes the effects of Project credits, some of which do not
represent water left in reservoir storage. Carryover accounts are not reduced to account for
evaporation. As a result, some amount of water in EPCWID's Carryover account is not
associated with actual "wet" water. The amount of allocation carried over, and the extra water
needed to deliver the Carryover, is subtracted from Usable Water before any new allocation is
made. Therefore, part of the inflow to Elephant Butte is not available for allocation, but instead
is used to support and fulfill EPCWID's Carryover account. This has had a significant negative
effect on EBID's allocation.
21. Reclamation releases water from Caballo Reservoir in response to orders from the Districts and
the Mexican delivery schedule. The amount released from Caballo is determined by combining
those orders with current information on river gains and losses and on available drain flow. This
calculation determines the amount of release from Caballo Reservoir which, when added to the
amount of water already present at diversion headings from other sources, is equal to the
District order at each heading. In full-supply years, any increase in drain flows or decrease in
river losses would cause Reclamation to release less water from Caballo release in order to meet
the existing orders, and there would not be any increase of flow to EPCWID. The assumption
that any increase in drain flows would result in an immediate equivalent increase in the flow
every year at Courchesne/El Paso is a fallacy. The reduction in Caballo release could, however,
have an impact on the available supply in future low-supply years.
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RIO GRANDE PROJECT ALLOCATION AND
ACCOUNTING
1 OVERVIEW OF THE Rio GRANDE PROJECT
1.1 Rio GRANDE PROJECT BEGINNINGS
In 1905 Congress authorized the Bureau of Reclamation of the U.S. Department of the Interior
("Reclamation") to construct the Rio Grande Project ("Project") to provide irrigation water in southern
New Mexico and western Texas, and also to address international water issues with Mexico. The first
deliveries of Project water to irrigators were made by Reclamation in 1915.1 A graphic of important Rio
Grande Compact and Project Dates is in Appendix F.
In the 1920s, the Elephant Butte Irrigation District ("EBID") and the El Paso County Water Irrigation
District ("EPCWID") (together, the "Districts")Z were organized to manage water resources in their
respective geographic regions and to enter into contracts to repay the United States for costs to
construct the Project. In 1938, EBID and EPCWID entered into a contract (the "Inter-district Contract")3
that allocated the Project's irrigated acreage between the two entities; this contract also assessed the
District's proportional cost of repayment to the United States. The contract recognizes EBID authorized
Project acreage of 88,000 acres and EPCWID authorized Project acreage of 67,000 acres for a total of
155,000 acres within the United States, and provides for each District to increase its authorized acreage
by up to 3%. The Inter-district Contract states:
It is further agreed and understood that in the event of a shortage of water for irrigation in any
year, the distribution of the available supply in such a year, shall so far as practicable, be made in
the proportion of 67/155 thereof to the lands within El Paso County Water Improvement District
No. 1, and 88/155 to the lands within the Elephant Butte Irrigation District.
1.2 OVERVIEW OF GEOGRAPHY AND GROUNDWATER SYSTEM
The Project encompasses an area in southern New Mexico and west Texas that includes Elephant Butte
and Caballo Reservoirs, EBID in the Rincon and Mesilla Valleys, and EPCWID in the Mesilla Valley and
extending into the El Paso Valley, below Tornillo, Texas (see Figure 1.1). Downstream of EPCWID is the
1 See U.S. 33 Stat. 814, Natural Resources Committee 1938, and Autobee, Robert, Rio Grande Project,
Bureau of Reclamation, 1994.
2 Terms and acronyms used throughout this Report are defined in the Acronyms and Glossary, Section
10.
3 March 18, 1938 Contract between Elephant Butte Irrigation District of New Mexico and El Paso County
Water Improvement District No. 1 of Texas, signed by the U.S. Secretary of the Interior on April 11,
1938.
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Hudspeth County Conservation and Reclamation District #1 ("HCCRD"), which is not part of the Project.
HCCRD receives operational waste from the Project under contract.
Figure 1.1. General location of the Rio Grande Project
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Geographically speaking, the Project area comprises portions of three river valleys along the Rio
Grande (Figure 1.2):
1) The Rincon Valley extending from below Caballo Dam to Seldon Canyon,
2) The Mesilla Valley, extending from below Seldon Canyon to the El Paso Narrows, and
3) The El Paso and Juarez Valley (El Paso Valley) extending from below the El Paso Narrows to
approximately Fort Quitman, downstream of EPCWID.
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These river valleys are relatively narrow, often less than five miles from side to side, and are
underlain by approximately 100 feet of river valley alluvial sediments, laid down by the Rio Grande
itself over the last million years or so. This river valley alluvium is highly transmissive, which is to say
that wells drilled into these sediments can produce large amounts of water. The river valley alluvium
composes an important part of the aquifer system that supplies groundwater in the Project area.
Geographically, these river valleys are located within larger sedimentary basins, which were formed
and filled with sediments over tens of millions of years. The Rincon Valley is within the much larger
Palomas basin, the Mesilla Valley is within the larger Mesilla basin, and the El Paso Valley is within
the larger Hueco basin (also known as the Hueco Bolson).
Figure 1.2. River Valleys and Sedimentary Basins within the Project Area
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These basins extend over much larger geographic areas than the river valleys, and are very deep,
filled with thousands of feet of sediments that are known as the Santa Fe Group. The river valley
alluvium overlies the Santa Fe Group sediments within the river valleys. Both the Mesilla basin and
Hueco Bolson contain very transmissive Santa Fe Group sediment, and there are deep wells (^1000
feet deep) in these basins that obtain water from the Santa Fe Group. The Santa Fe Group sediments
in the Palomas basin are significantly less transmissive, and so wells in the Rincon Valley tend to be
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relative shallow (on the order of 100 feet deep), since they can only obtain water from the river
valley alluvium.
The aquifer system is geologically and hydrologically fairly complex. Figure 1.3 is an example of an eastwest cross-section of the alluvial aquifer system in the Mesilla Basin, which shows some of that
complexity.
Figure 1.3. Sample East-West Cross Section of LRG alluvial aquifer system in the north-central
Mesilla Basin from Hawley and Kennedy, 20044
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In Figure 1.3 the thin yellow area located under the "Mesilla Valley" label corresponds to the
approximately 100 feet thick river valley alluvium, and the river itself is located on top of the river
valley alluvium, near the center of the valley. Beige, tan and brown areas correspond to different
sub-units of the Santa Fe group.
1.3 CURRENT DESCRIPTION OF THE Rio GRANDE PROJECT
The Project provides surface water for up to 155,000 acres of land in EBID and EPCWID. As recognized
in the Inter-district Contract, approximately 57% (88/155) of the lands authorized to receive water
directly from the Project are in New Mexico (EBID); while 43% (67/155) are in within EPCWID in Texas.
Although municipal supply was not included in the original purposes of the Project, the City of EI Paso
now receives a substantial amount of its municipal supply from the Project through contracts with
Reclamation and EPCWID. Figure 1.4 shows the general location of EBID and EPCWID, and the cities of
Las Cruces, El Paso and Juarez, as well as the main diversion structures.
° Hawley, John and Kennedy, John, Creation of a Digital Hydrogeologic Framework Model of the Mesilla
Basin and Southern Jornada Del Muerto Basin, WRRI Technical Report 332, New Mexico Water
Resources Research Institute, June 2004. Plate 4.
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Figure 1.4. Main Diversion Structures for the Project
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The Project also serves as the means by which the United States provides water for diversion by Mexico
to irrigate lands on the Mexican side of the El Paso Valley. Up to 60,000 acre-feet of water per year is
also provided at Juarez, in accordance with the 1906 Convention between the United States and
Mexico.'
Pursuant to Reclamation contracts, waste water from EPCWID Project lands can be used to irrigate
about 18,000 acres in HCCRD, Hudspeth County, Texas.6 The water delivered to lands in Hudspeth
County is not part of the annual Rio Grande Project allocation, rather it is solely waste water and return
flows from the Project.
Project water is stored in the Elephant Butte Reservoir and released at the Elephant Butte Dam
(collectively, Elephant Butte) and also in the downstream Caballo Reservoir and Dam (collectively,
Caballo). Once Project water is released from Caballo into the Rio Grande, it is conveyed in the bed of
the Rio Grande to diversion dams along the river in New Mexico and Texas. See Figure 1.4. EBID diverts
Project water from the Rio Grande at Percha and Leasburg dams in New Mexico to serve New Mexico
farmers. EBID also diverts Project water from the Rio Grande at Mesilla Dam in New Mexico both to
serve New Mexico farmers and to deliver water to EPCWID lands in the Texas part of the Mesilla Basin,
north of El Paso.
The Project is naturally divided at the El Paso Narrows, which separates the El Paso Valley downstream
from the Rincon and Mesilla Valleys upstream. The Courchesne stream gage ("Courchesne"; also known
as the Rio Grande at El Paso stream gage) sits within the El Paso Narrows in Texas.' In the early decades
of the Project the Project was organized in two branches: the Las Cruces Branch north of Courchesne,
and the Ysleta Branch south of Courchesne.$
A couple of miles below Courchesne, the International Boundary and Water Commission: United States
Section ("IBWC") diverts all the water in the river, except that needed to provide Mexico's water, and
flood flows, at American Dam in Texas into the American Canal. EPCWID diverts water from the
American Canal to deliver to farmers downstream in the El Paso Valley via the Franklin and Riverside
canals. The El Paso Water Utilities ("EPWU") diverts Project water for municipal use from the American
Canal and Riverside Canal. The IBWC diverts Mexico's portion of Project Supply at International Dam in
accordance with an annual schedule. The water diversion and conveyance structures in El Paso area are
portrayed in Figure 1.5.
' Convention between the United States and Mexico - Equitable Distribution of the Water of the Rio
Grande, Treaty, signed May 21, 1906, Washington, D.C. (the "Treaty").
6 Supplemental Environmental Assessment, Implementation of Rio Grande Operating Procedures, June
21, 2013.
A similar natural division takes place between the Rincon and Mesilla Valleys.
$ Courchesne, depicted in Figure 1.4, is an important landmark because it generally marks the boundary
between the Upper and Lower portions of the Project.
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Figure 1.5. Detail Map of the El Paso Area showing Courchesne Gage, Diversion Dams, and El Paso
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Reclamation's Rio Grande Project Office in El Paso, Texas, directs operation of Elephant Butte, Caballo,
and Project diversion dams, and, together with EPCWID and EBID technical representatives, determines
the allocation of Project Water. Current operations and maintenance of Project facilities within the EBID
service area is conducted by EBID, while EPCWID operates and maintains the Project facilities within the
Texas portion of the Project area.9
Elephant Butte and Caballo reservoirs store Project water, but not all of the water in these reservoirs is
available to the Project. Only "Usable Water' 1C in Project storage, as defined by the Rio Grande
Compact, is available for allocation and release by the Rio Grande Project.
9 2010 Operations Manual.
10 "Usable water" is defined in the Rio Grande Compact as "is all water, exclusive of credit water, which
is in project storage and which is available for release in accordance with irrigation demands, including
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2 GENERAL INTRODUCTION TO PROJECT ALLOCATION, ACCOUNTING AND
OPERATIONS
2.1 PROJECT ALLOCATION AND PROJECT ACCOUNTING
A detailed discussion of Project allocation and accounting follows in Section 6 and Appendix D.11 A
graphic of Key Time Periods in Rio Grande Project Allocation and Accounting is in Appendix F. The
discussion herein is intended to generally introduce the concepts to provide context for other portions
of this Report.
Project allocation refers to the amount of surface water each District is entitled to order each year, and
the process and methods by which Reclamation determines those allocation amounts, as well as the
amount Mexico is entitled to by Treaty. Historically Project allocation was based on equal delivery of
water to each Project acre, with 57% of the U.S. share of Project Supply allocated to [BID, and 43%
allocated to EPCWID. The current Project allocation method is set forth in the 2008 Operating
Agreement, detailed in the associated Operations Manuals,12 and is accomplished through an allocation
spreadsheet. In general, each year the allocation process starts before the beginning of the irrigation
season, and is updated monthly throughout the irrigation season to address increases in Usable Water
or changes in hydrologic conditions.
Project accounting, on the other hand, is the process which tracks how much of the amount allocated to
each District has, in fact, been diverted by the District and thus presumably used by the District. It is a
post-fact calculation involving actual diversion data. The current Project accounting system was initiated
in 1979 by Reclamation and basically charges District diversions against District allocations in accordance
with a set of accounting rules, which include a systems of credits. In this report I will use the term
"Charged Diversion" to refer to the net amount calculated from the diversions and credits assigned to
that District and charged agai
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OVERVIEW
I have reviewed the Summary Rebuttal Opinions of experts Drs. Ferguson, King, and Blair proffered by
the United States in December of 2019. None of these experts refutes my quantitative conclusions as to
the extent to which implementation of the D3 Method in the 2008 Operating Agreement has reduced
EBID’s full‐supply allocation and delivery of Project Supply (by approximately 1/3, or more than 150,000
AF in full‐supply or near‐full‐supply years).1 The only apparent disagreement with my numbers was by
Dr. Ian Ferguson in his Summary Rebuttal Opinions (page 8) with reference to my Opinion 8, stated that
he calculated different percentages of allocation distribution for recent years. Dr. Ferguson did not
provide his calculated values in his written opinions, or at deposition, but my analysis of the data he
provided in discovery suggests the differences between our percentage averages numbers are minor
and result merely from differences in calculation period and averaging method.2
Rather than refuting my conclusions and opinions, the United States’ experts instead attempt to justify
and explain the reasons behind this large change in allocation. Their explanations assign to New Mexico
all responsibility for the negative departure in Project performance relative to the levels obtaining
during the D2 period (1951 – 1978). The U.S. experts completely ignore the other factors I identified
that contribute to this negative departure. None of the U.S. experts address the fact that changes in
Project Accounting since the D2 period, the current exemption of all El Paso Valley municipal
wastewater from being accounted as Project Supply, and the effects of Texas groundwater pumping
have also contributed to the changes in Project performance as measured by the Diversion Ratio.
The Diversion Ratio is a new feature of Project Allocation, introduced in 2006 as part of the D3
Allocation Method. It is a measure of Project Performance, or delivery efficiency. The Diversion Ratio is
calculated as the total amount of Project Supply delivered and charged each year divided by that year’s
Release from Caballo. As explained in Barroll (2019) at pages D14 and D15, the Diversion Ratio is used
to calculate EBID’s Allocation, and EBID’s Allocation is extremely sensitive to small changes in Diversion
Ratio. The lower the Diversion Ratio, the less water EBID receives. The Diversion Ratio is ostensibly a
1

References to my conclusions are to those set forth in my initial Expert Report of Margaret Barroll,
Ph.D., October 31, 2019, hereinafter “Barroll (2019).”
2
My review of Dr. Ferguson’s spreadsheet calculations suggests that the difference in percentage
distribution values is caused, in part, by differences in what years were included in the calculations. In Dr
Ferguson’s spreadsheet Compare_Allocations_EBIDvEPCWID.xlsx, which he provided during Discovery,
in the Compare Alloc tab, his table “Percent of Total Diversion Allocation (With ACE, Excluding
Carryover)” tabulates the same type of data as my Table A10. I calculate EPCWID’s % of US Allocation to
be 56% whereas Dr. Ferguson calculates 53%. There are the following differences in our calculations: 1)
Dr. Ferguson tabulates and averages data from 2008 through 2018, whereas I tabulate data from 2006
through 2018, 2) Dr. Ferguson takes an average of the allocation percentages, whereas I calculate the
percentage of the average allocations, which takes into account the larger influence of higher supply
years. Similarly, Dr. Ferguson’s Table “Percent of Total Diversion Allocation (With Carryover and ACE)”
generally tabulates the same type of data as my Table A11, although Dr. Ferguson does not include
Carryover Transfers in his table. I calculate EPCWID percentage of Total US Allocation to be 62% (2008 –
2018) or 61% (2006 – 2018) whereas Dr. Ferguson calculates 61% (2008 – 2018).
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measure of Project Performance, but it is also impacted by Project Accounting: if water diverted and
used is not charged in Project Accounting, then the Diversion Ratio will be lower as a result, and EBID
will be allocated less water. My report demonstrates the impact of the accounting issues that I raise on
the Diversion Ratio and the reduction in EBID’s Allocation that is attributable to these factors.
In summary: the analyses, conclusions, and opinions in Barroll (2019) stand uncontested.
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R1 THE UNITED STATES ASSERTS THE 2008 OPERATING AGREEMENT IS
INTENDED TO OFFSET THE EFFECTS OF NEW MEXICO GROUNDWATER
PUMPING ON THE BASIS THAT NEW MEXICO GROUNDWATER PUMPING
IS IN EXCESS OF THE LEVELS OBTAINING DURING THE D2 PERIOD (1951
– 1978).
Dr. Ferguson (Opinion under heading B, page 4) states that the D2 Curve (which was used to determine
Project Supply from approximately 1980 through approximately 2005, and is currently used to
determine EPCWID’s allocation) “incorporates effects of groundwater pumping on Project water supplies
during the period 1951 – 1978.” Dr. Ferguson, Dr. King and Dr. Blair indicate that the D3 method is
intended to offset impacts of “excessive” New Mexico groundwater pumping that was occurring prior to
the initiation of D3 allocation, to protect EPCWID from those impacts, and/or account for Project water
captured by New Mexico groundwater pumping.
Dr. King (3rd Opinion, page 7) states that “the largest factor in deviations from D2 is increased
groundwater withdrawals in New Mexico relative to the 1951‐1978 D2 period, consisting of EBID
constituent pumping and non‐Project pumping,” and Dr. Blair (Opinion #6, page 6) states “the largest
component of which [reduction in Project diversions] is groundwater pumping in New Mexico which is
capturing Project Water supply.”
Dr. Barroll Reply: First, it is important to note that the US rebuttal experts concede that the D2 Curve
“grandfathered‐in” the groundwater pumping occurring from 1951‐78.
As to the substance of the US’s rebuttal arguments, while the D3 Method does reduce EBID’s allocation
to account for the effects of any New Mexico groundwater pumping in excess of that occurring during
the D2 period, it also reduces EBID’s allocation as a result of changes in Project water accounting since
the D2 period unrelated to New Mexico groundwater pumping.
Neither Dr. Blair nor Dr. King provide evidence supporting their contention that increases in New Mexico
pumping relative to the D2 period cause the largest part of the recent deviation from the D2 Curve.
Furthermore, even if this contention is true, it does not justify reducing EBID’s allocation for all
deviations from the D2 Curve, including those not resulting from New Mexico groundwater pumping. As
I demonstrated in Barroll (2019) Section 7 and Appendix D changes in Project accounting since the D2
period have created significant inconsistencies between current accounting data and the data used to
calculate the D2 Curve. These accounting discrepancies cause a significant part of the observed
departure from the D2 Curve.
Historical irrigation groundwater pumping data and estimates by New Mexico experts (Expert Report of
Gregory K. Sullivan and Heidi M. Welsh, Spronk Water Engineers, Inc., October 31, 2019, hereinafter

“Spronk (2019)”)3 are shown in Figures 1 and 2. I have calculated the pumping averages over various
time intervals, and included these results on Figure 1. The data in these figures indicate:
1) Irrigation well pumping in recent years of low Project Supply are comparable to those occurring in
low‐supply years during the D2 period.
2) Irrigation pumping amounts have historically been highly variable, depending on Project Supply
levels (which depend on runoff from the northern New Mexico and Colorado mountains), and
therefore it is difficult to make a useful comparison between the irrigation pumping levels during
the D2 period to those levels during recent years. As illustrated in Figure 1, calculated averages
vary substantially depending on which time intervals the averages are calculated over.
3) Since 2006, New Mexico irrigation well pumping has not dropped below 100,000 AF/yr even in full
supply years such at 2007, 2008, 2009 and 20174. This high level of pumping in full‐supply years
reflects New Mexico’s increased need to pump groundwater because of the low surface water
allocations given EBID under D3 Allocation.
4) Irrigation well pumping in New Mexico during the full‐supply years 1979 through 2002 (shown in
Figures 1 and 2), averaged approximately 65,000 AF/yr according to Spronk (2019) and
approximately 85,000 AF/yr according to estimates by Texas experts (Expert Report of Staffan W.
Schorr and Collin P. Kikuchi, Montgomery and Associates, May 31, 2019, hereinafter “Montgomery
& Associates (2019)”). Neither set of estimates suggests an upward trend in irrigation well
pumping in New Mexico during the 1979 through 2002 period.

3

Prior to 2009, in the absence of irrigation well meter data, Spronk estimates irrigation well pumping
based on the difference between the farm demand (based on Consumptive Irrigation Requirement and
estimated farm efficiency) and the reported delivery of surface water.
4
I define full‐supply” years as those in which over 764,000 AF of Usable Water are available to the
Project. Dr. Ferguson differs, suggesting a higher standard (Ferguson rebuttal opinion, page 8). The
application of either standard in my analysis produces similar results, and does not change the
conclusions of my work. “Low‐supply years” are less well defined, and depending on context may
suggest that less than 600,000 AF or less than 400,000 AF of Usable water are available to the Project.
Note that Dr. Ferguson, on page 8 of his rebuttal opinion, indicates that under the 2008 OA, the
definition of full‐supply conditions changed from a threshold of 763,800 acre‐feet of Usable Water (my
definition) to a threshold equal to 790,000 AF plus the total amount of District Carryover (which has
often exceeded 200,000 AF) plus any water needed to deliver that Carryover. As a result, Dr. Ferguson
does not consider 2009 a full‐supply year even through Reclamation’s Allocation Spreadsheet for that
year indicates that the “Total Usable Water Available for Release” was 1,020,021 AF.
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Data compiled in Spronk’s Rio Grande Project Canal and Farm Budget spreadsheet5 indicate an increase
in the consumption of irrigation water per irrigated acre in New Mexico through time, from an average
of 2.6 acre‐feet per acre (AF/A) during the 1951 – 1978 period to an average of 2.9 AF/A in more recent
years. (Similarly, within EPCWID, the per acre consumption rose from 2.4 AF/a to 2.6 AF/A).
Figure 4. Pecan Acreage in EBID and EPCWID
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5

Spronk Spreadsheet named 2019‐10‐25 Rio Grande Project Canal and Farm Budget.xlsx, analysis of
data from the tab named TablsAnn for EBID Total.
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Figure 6. Irrigated Acreage in New Mexico LR
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The availability of meter data from irrigation wells in the New Mexico portion of the Project starting in
2009 allows us to explore the actual relationship between irrigation pumping and surface water supply
using hard data. All groundwater use in the Rio Grande Project in New Mexico is measured by calibrated
flow meters.6 Table 1 (a revised version of Table 4.2 from Barroll (2019)) shows annual values of key
Project Supply parameters related to EBID, and the annual metered irrigation well pumping, for the
period 2008 through 2018. The metered irrigation well pumping is strongly dependent on surface
water supply: when EBID’s supply of Project water is low, metered irrigation well pumping is high, and
vice‐versa.
When EBID’s farm deliveries (of Project surface water) are added to irrigation well pumping, the result
represents the total farm delivery of groundwater and surface water. The total farm delivery of
groundwater and surface water can be divided by the irrigated acreage to calculate the average farm
delivery per acre. Table 1 shows that the average farm delivery per irrigated acre in recent years is 4.0
AF/A, which is the same amount of water that EPCWID allots to its farmers in full‐supply years (Blair
20017). If that same total farm delivery of groundwater and surface water is instead divided by the

6

Except for some exempt small stock and single‐family domestic wells

7

Blair, 2001, Sources and Quantity of Rio Grande Project Water Available for Conversion to Uses Other
than Irrigation under the Proposed Third Party Implementing Contract among EPCWID, the City of El
Paso, and the United States. Exhibit D of Contract No. 01‐Wc‐40‐6760, page 57 of 74, line 10, “In this
report, the determination of a “full supply” year … assumes a District Project Water delivery
requirement of 4.0 acre‐feet per acre per year to all lands held by taxable owners of “First Class” Water
Rights Lands…”
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In Figure 7, I plot metered annual irrigation well pumping from 2009 through 2019 as a function of
EBID’s allocation of Project Water. As expected, irrigation well pumping is higher when the allocation is
low, and vice versa. The data are tightly correlated, with a regression coefficient (R2) of 0.95, showing
that variation in irrigation well pumping is almost completely driven by variation in surface water
supply and the resulting shortage of water necessary to maintain crops.
Figure 7. Relationship between NM LRG Irrigation Well Pumping and EBID Allocation 2009‐201
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In Figure 8 I plot the total reported farm delivery of Project water in EBID with total metered irrigation
well pumping in the New Mexico LRG for the years in which this meter data is available: 2009 – 2018.
This plot represents actual farm demand in the New Mexico Project area9 over this period and shows a
stable level of demand over this period. Figure 9 is the equivalent plot for the historical record since
1940, using values for irrigation well pumping calculated by Spronk10 (2019). This plot also shows a
relatively stable farm demand for water in the New Mexico Project area over a much longer period of
time.

9

Including irrigation well pumping on EBID lands, and also pumping for a few thousand irrigated acres in
New Mexico that are not part of EBID, and that use exclusively groundwater for irrigation.
10
Prior to 2009, in the absence of irrigation well meter data, Spronk (2019) estimates irrigation well
pumping based on the difference between the farm demand (based on Consumptive Irrigation
Requirement and estimated farm efficiency) and the reported delivery of surface water.
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In Figure 10 I plot the total crop consumption of irrigation water calculated by the New Mexico experts,
and summarized in Spronk (2019). This plot shows a relatively stable level of irrigation consumptive use
in New Mexico over many years, and also shows how the “average” does not vary perceptibly based
upon the range of years selected to average. Unlike irrigation well pumping, the level of agricultural
depletions has remained relatively stable, and the average value obtained for different sub‐periods does
not differ by more than 2,000 acre‐feet.
Figure 10. Annual Crop Consumption of Irrigation Water in New Mexico LRG Spronk (2019

My conclusion, based on these data, is that total New Mexico irrigation demand is currently stable. New
Mexico’s best estimates (summarized in the Canal and Farm Budget spreadsheets produced by Spronk
(2019) indicates that this demand has not increased over the demand occurring during the D2 period.
While irrigation pumping does now occur during Project full‐supply years, the estimated pumping
amount did not systematically increase between 1979 (the end of the D2 period) and 2002 (the last full‐
supply years of a 24 year stretch of consecutive full‐supply years). Variation in New Mexico irrigation
pumping is driven by variation in EBID’s Project water supply, and therefore recent levels of pumping in
New Mexico are higher than they otherwise would have been because the 2008 Operating Agreement
has reduced EBID’s share of Project Supply. New Mexico’s best estimates of the total consumption of
irrigation water in New Mexico also indicates that the consumption of irrigation water in New Mexico
has not increased compared with the D2 period.
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These data do not support the contentions of Drs. Ferguson, King or Blair that the large reallocation of
Project Supply effected by D3 Allocation is a necessary or appropriate response to increased levels of
depletion or groundwater pumping in New Mexico. Deposition testimony by Drs. King and Ferguson
show that the 2008 Operating Agreement itself was a compromise reached to in order to achieve
settlement of a legal dispute; the 2008 Operating Agreement was a product of consensus, and was not
founded in technical analysis.

R2. THE UNITED STATES EXPERTS CLAIM THAT THE D3 METHOD
ALLOCATION ADJUSTMENTS ARE NOT STRICTLY NEGATIVE FOR EBID.
Dr. Ferguson states that the D3 Method “increases EBID’s annual diversion allocation compared with the
“D1/D2 Method” in years when actual current‐year Project delivery performance exceeds historical
delivery performance as represented by the D2 Curve.” (Ferguson, page 4 paragraph 1 and page 10 first
full paragraph)
Dr. Barroll Reply: Project delivery performance, as described by Dr. Ferguson, is a measure of the
amount of water that can be delivered to District canal headings for a given release of water from
Caballo Reservoir. In theory the D3 Method can increase EBID’s diversion allocation compared with the
“D1/D2 Method” when current‐year Project delivery performance exceeds historical delivery
performance as represented by the D2 Curve. Under the 2008 OA, if Project performance defined by the
Diversion Ratio exceeds D2 Curve levels, EBID is awarded part of the surplus, while when Project
performance falls short of D2 Curve levels, EBID must bear the entire shortfall.
In practice this has not actually benefitted EBID and is not likely to ever do so. Since 2006, Project
performance defined by the Diversion Ratio has only exceeded D2 Curve levels one (1) time, in the year
2011. In that year, EBID’s allocation was calculated by adding 12,325 AF (57% of the 21,708 AF Supply
“surplus”) to EBID’s “D2 Current‐Year Diversion Allocation.” However under the 2008 OA, EBID’s “D2
Current Year Diversion Allocation” is calculated using the “Usable Water Available for Current Year
Allocation,” which can be much smaller than the total amount of Usable Water in storage11 because the
Carryover Obligation,12 has been subtracted. In the end of 2010, EPCWID‘s carryover account was
224,347 acre‐feet, and this large amount of Carryover had a significant impact on allocation as
11

Which was the historic starting point for calculation.
Carryover Obligation is another creature of the 2008 Operating Agreement as fully explained in Barroll
(2019) at Appendix D, page D21‐D22. Each year, a District can now carry unused Allocation over into the
next. Allocation is determined and measured at canal headings. In order to determine how much
reservoir release will be required to deliver that amount of Carryover to canal headings in the following
year, the total amount of Carryover is divided by the new Diversion Ratio to obtain the Carryover
Obligation. Since the Diversion Ratios occurring since 2008 have mostly been less than 1.0, this means
that the Carryover Obligation is greater than the amount of Allocation carried over. Under the order of
operations in the Allocation spreadsheet, this Carryover Obligation is subtracted off from the Usable
Water before determining Current‐Year Allocations.
12
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described in Barroll (2019), Appendix D, Section 2.4, and in this report, Section R6. In essence,
approximately 60,000 of off‐season inflows to Elephant Butte had to be dedicated to making up for the
paper part of EPCWID’s Carryover Account and Carryover Obligation, reducing the amount of reservoir
water available for “Current‐Year Allocation” by that same amount.
If the historic 57:43 allocation had been applied to the entire amount of Project water available in 2011
(“Total Usable Water Available for Release” in the allocation spreadsheet) EBID would have been
allocated far more water than they were allocated under the D3 Method, even including the additional
12,325 AF. I estimate that if the total Usable Water available in 2011 (426,821 AF) had been allocated
according to the historic 57:43 split between EBID and EPCWID, EBID would have been allocated
approximately 195,000 AF13, as compared with the 77,000 AF that EBID was actually allocated under the
D3 method in that year. I also estimate that if the D3 Method had been applied to the total Usable
Water, with no reduction for Carryover, EBID would have been allocated 148,000 AF, still much more
than the amount EBID was allocated (77,000 AF) using the D3 Method with Carryover.
The predictable effect of this reduced allocation on EBID was an increased need for groundwater
pumping. In 2011 metered groundwater pumping in New Mexico was 303,000 AF. If EBID’s allocation
had been 195,000 AF, using Figure 7 I estimate that irrigation pumping in New Mexico would have been
209,000 AF, approximately 2/3 (two‐thirds) of the actual amount.
Furthermore, the extra water EBID received in 2011 as a result of Project performance exceeding D2
levels was only 57% of the amount of extra supply associated with this performance level.14 This is in
contrast to what happens when Project performance falls short of D2 levels. When Project
performance is below D2 levels, EBID’s allocation under the D3 method is reduced by the entire supply
deficit. For example, in the full‐supply year of 2008, D3 allocation reduced EBID’s allocation by 170,000
AF, the full amount of the negative departure from the D2 Curve; in full‐supply year 2017, D3 allocation
reduced EBID’s allocation by 227,000 AF.
The largest allocation changes associated with the D3 method occur in these full‐supply and near full‐
supply years. In such years it would be necessary for the Diversion Ratio to exceed 1.2 in order for EBID
to obtain the touted benefits of a D3‐method allocation higher than the D2 allocation. This is extremely
unlikely to ever happen. One of the factors that makes this prospect so unlikely is the change in
accounting that has occurred since the D2 period (1951 – 1978) by which significant components of
water diverted by EPCWID which formed part of the D2 data set are no longer counted as part of its

13

I calculate Project Supply for 2011 as total Usable Water (427,000 AF), adjusted by the Diversion Ratio
(0.87). Then I subtract Mexico’s share (calculated as 26,000 AF using the D2 curve) and split the
remainder 57:43. Using this calculation, I find that New Mexico’s 57% share would be 0.57 × [427,000
AF × 0.87 – 26,000 AF] = 195,000 AF.
14
When Project performance exceeds D2 levels, EBID’s Diversion Ratio allocation is greater than its D2
allocation. Under these circumstances, EBID is awarded its D2 Allocation plus either 57% of the
difference between the D2 allocation and the Diversion Ratio allocation if Current Usable Water is below
600,000 AF, or 100% of the difference between the D2 allocation and the Diversion Ratio Allocation if
Current Usable Water exceeds 600,000 AF. This is in opposition to what happens when the Project
Performance is below D2 levels, in which case EBID is always awarded its Diversion Ratio allocation, and
thus is always docked for 100% of the difference between the D2 allocation and the Diversion Ratio
allocation.
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charged diversion, and therefore are not part of the Diversion Ratio calculation. These components
include City of El Paso effluent in the El Paso Valley, off‐season diversions15 and El Paso Valley drain flow.
For a concrete example, I include my analysis of 1969 Project diversions,16 which are a part of the D2
data set. This analysis is also set forth in Barroll (2019), pages 57 through 60. In Table 2 I show the
results of my analysis of 1969 diversion. The column labeled “WDR Values” shows the diversions
obtained from those Reclamation records from 1969, and Mexican Diversion and Caballo release data.
The total of these diversions, 802,000 AF, is part of the D2 data set. When this value is divided by the
Caballo release of 667,700 AF a contemporaneous “Diversion Ratio” of 1.2 is calculated.
The next column in Table 2 breaks down those WDR diversions into some of their component parts: (a)
the amount of the WDR diversion occurring outside of the Project release season, (b) the amount
consisting of El Paso Valley drain flows, and (c) the estimated amount of accounted diversion that would
be reduced by other accounting credits, if current accounting methods had been used in 196917.
The next column (Estimated Charged Diversions using Post‐1979 Accounting) takes the 1969 WDR data
and subtracts off the diversion components that would not have been included under current
accounting protocols ((a) off‐season diversions, (b) El Paso Valley drain flows, and (c) the net effect of
credits). The resulting “1969 Charged Diversion”, estimated using current accounting methods is only
727,708 AF, a reduction of 74,292 AF from the Total WDR Diversion. The Diversion Ratio that is
calculated using the “1969 Charged Diversion” is [727,708/667,669] which equals 1.09. Therefore even
the diversion data from 1969, a year from the D2 period which actually falls directly on the D2 Curve,
falls well below the D2 Curve when employing current accounting methods. This effect of changes in
accounting makes it extremely unlikely that the Diversion Ratio calculated for any future year using
current accounting procedures will ever exceed the “D2 delivery performance predicted by the D2
Curve” and thus the benefit to EBID claimed by Dr. Ferguson is a chimera.

15

Off‐season diversions are diversions occurring at times when there are no releases being made from
Caballo Reservoir, typically because it is outside of irrigation season. Historically, up to about 40,000 AF
of off‐season diversions were made during the D2 period (1951 – 1978), largely by EPCWID, (Barroll,
2019 Appendix E, Table E.7). These diversions were included in the D2 data set that is now used to
determine EPCWID’s allocation. Such off‐season diversions are no longer charged or accounted as
Project water.
16
I chose 1969 for analysis for two reasons: 1) the 1969 release and diversion data point lies on the D2
curve, 2) there is a recent year (2008) with almost exactly the same Reservoir release that can be readily
compared with 1969. Analysis of other years during the D2 period provided similar results.
17

The effect of other accounting credits is estimated by analysis of data from 2008, a year of approximately the
same release from Caballo, in which current accounting methods have been applied.
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Table 2. Analysis of 1969 WDR Diversion

Table 2. (Modified Table 7.1 from Barroll (2019) Components reordered,
Calculated Diversion Ratio added).
Analysis of 1969 WDR Diversions

WDR Values *

EBID Diversion
EPCWID Diversion
(a) Off-Season Diversions
(b) EPV Drain to Canal
(c) Estimated Post-1979
Credits EBID **
(c) Estimated Post-1979
Credits EP#1**
Mexico

421,000
321,000

WDR Values
broken down by
Component

404,000
263,708
38,000
2,292

Estimated
Charged
Diversion using
Post-1979
Accounting

404,000
263,708

17,000
57,292

17,000

60,000

17,000
60,000

Total Accounted Diversions

802,000

802,000

727,708

Caballo Release

667,700

667,700

667,700

Diversion Ratio

Difference in Total
Accounted
Diversions:
WDRs vs. Post-1979
Accounting

1.20

60,000
74,292

1.09

* WDR Values adjusted so that Mesilla Dam Diversions are split between the Districts Pro-Rata
** Total Estimated Post-1979 Credits calculated as the difference between total diversions and charged
diversion in 2008, a year of similar water supply to 1969. This total was split 50:50 between EBID and
EPCWID

Next, Table 3 shows the effect such a difference in Diversion Ratio would have on EBID’s allocation
under the D3 method. A Diversion Ratio of 1.2 would result in a D3 allocation to EBID of 480,000 AF,
while the Diversion Ratio of 1.09 (calculated using “1969 Charged Diversion”) would result in a D3
allocation of only 396,000 AF. In this example, this difference in accounting method to calculate the
Diversion Ratio results in 84,000 AF less water to EBID than calculating a Diversion Ratio from the same
type of Water Distribution Report data and accounting methods that were used to develop the D2
curve.
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Table 3. Illustration of the Effect of Variation in the Diversion Rat
Table 3. Illustration of the Effect of Variation in the Diversion Ratio Example
Compare D3 Allocation with Diversion Ratio Calculated Using WDR Diversions, to D3
Allocation with Diversion Ratio Calculated Using Post‐1978 Accounting
(Values rounded to nearest 1000 AF)
D3 Allocation
Difference
Diversion Ratio (unitless)
Usable Water (AF)*
Mexican Allocation (AF)
EPCWID’s Allocation (AF)
EBID’s Allocation (AF)**

1.20
764,000

1.09

0.11

764,000

60,000

60,000

377,000

377,000

0

480,000

396,000

‐84,000

* 1969 was a full‐supply year (final allotment = 3.0 AF/A) and so I assume the amount of
Usable Water available to the Project that year is at least 764,000 AF.
** Calculation: EBID’s Allocation = (Usable Water x Diversion Ratio) – Mexican Allocation
– EPCWID Allocation]

R3. TEXAS AND THE UNITED STATES CLAIM EPCWID’S SHARE OF WATER
UNDER THE D3 METHOD APPROXIMATES ITS SHARE UNDER D2
ALLOCATION.
Dr. Blair contends (in his 10th Opinion, on page 8, last sentence) that the D3 Method is “a reasoned
attempt to return EPCWID’s share of the Project Water supply to the amounts based upon the 1951‐1978
conditions represented by the D2 Curve.”
Dr. Ferguson states in his opinion in the middle of page 6 “The annual allocation to EPCWID may be
greater under the ’D3 Method’ than under the ’D1/D2 Method’ only in years when the Usable Water
available for current‐year allocation is between 763,842 acre‐feet and 790,000 acre‐feet. In all other
years, the annual allocation to EPCWID under the ’D3 Method’ is the same or less than under the ’D1/D2
Method.’ During multi‐year droughts, the annual allocation to EPCWID is less under the ’D3 Method’ due
to the Drought Correction Factor in the OA.”
Also Dr. King in his 3rd opinion, page 7, states “Under the D3 Allocation, deliveries to EPCWID and
Mexico are consistent with historical conditions.”
Dr. Barroll Reply: The 2008 OA allocation procedures do not “return EPCWID’s share of Project Water
supply to the amounts based on the 1951 – 1978 conditions represented by the D2 Curve,” nor do these
three US experts provide any data supporting their conclusory contentions. Rather, the 2008 OA results
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in EPCWID getting a much larger share and larger amount of water under similar conditions than at any
time during the D2 period.
While EPCWID’s D3 allocation amount is based on the D2 Curve, changes in Project Accounting since the
D2 period allows EPCWID to divert and use more Project Water than EPCWID received during the D2
period. The D2 Curve includes off‐season diversions, and the diversion of El Paso Valley drain flow and
effluent (items a, b, and c in Table 2). See Barroll (2019), section 7. EPCWID’s D2 allocation is based on
its past diversion and use of that water. Current Project accounting does not charge EPCWID for
diversion or use of these sources of water (i.e. off‐season diversions, and El Paso Valley drain flows and
effluent), and so EPCWID is now entitled to divert its D2 share plus also use any off‐season flows, El Paso
Valley drain flows, and municipal effluent free of charge.
The addition of the Multi‐Year‐Drought Correction Factor to the Operations Manual in 2012 was a
welcome admission by the Districts and Reclamation that the original 2008 OA was too extreme in its
reallocation of Project water away from EBID during severe drought conditions. Even with that change,
however, EBID’s Total Allocation in these drought years is less than 57% of the water allocated to the
Districts. Furthermore, this one change does not alter the much larger reallocation of Project water
away from EBID during full‐supply years.
Furthermore, in full‐supply years, EPCWID’s Current‐Year Allocation (excluding Carryover) has been as
high as 405,000 AF (Barroll (2019) Table A.10). This is a significant increase from EPCWID’s full‐supply
allocation prior to 2006 of 376, 862 AF. This comparison does not even take include the effect of
Carryover, which has increased EPCWID’s Total Allocation to over 500,000 AF in some years.

As a result of this, and the large reductions in EBID’s allocations, EPCWID now gets a far larger share of
Project water than ever before.

R4. THE UNITED STATES ARBITRARILY MINIMIZES THE EFFECTS OF TEXAS
GROUNDWATER PUMPING IN THE MESILLA BASIN, AND EQUATES THE
REALLOCATION OF THE OPERATING AGREEMENT WITH NEW MEXICO
PUMPING EFFECTS BASED ON UNPROVEN ASSUMPTIONS.
Drs. Ferguson and King contend that groundwater pumping in the Rincon Basin by New Mexico and in
the Mesilla Basin by both New Mexico and Texas impact the surface water supply, and can impact the
operations of the Rio Grande Project. Dr. Ferguson suggests that Texas pumping in the Mesilla Basin is
relatively small compared to the amount pumped by New Mexico. Furthermore, Dr. Ferguson suggests
that the effects of Texas Mesilla Basin pumping on the Project do not need to be considered in Project
allocation because Texas pumping in the Mesilla Basin has not increased substantially (<10%) since the
D2 period (1951 – 1978) (see Ferguson pages 3 and 11).
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Dr. Barroll Reply: I agree that groundwater pumping in the Mesilla Basin by both New Mexico and Texas
impacts the surface water supply and can impact the operations of the Rio Grande Project by depleting
the flows of surface water features. I also agree with Dr. Ferguson that the total amount of Texas
groundwater pumping in the Mesilla basin is less than the total amount of New Mexico groundwater
pumping in the Rincon and Mesilla Basins. However, because little meter data is available from Texas,
the exact relationship between the pumping amounts can only be estimated. Texas irrigation well
pumping in the Mesilla Basin can be estimated based on irrigation demand calculations for the Texas
Mesilla lands. There is no recent data on commercial or industrial pumping in the Texas Mesilla.
Groundwater pumping can impact the flows in streams or other surface water features (such as drains
and canals) by lowering the groundwater table in the vicinity of that surface water feature. The effect is
either to intercept groundwater that would otherwise have discharged into that stream, or to increase
the amount of seepage from that stream into groundwater. These negative impacts can be offset by the
effects of return flow associated with the groundwater pumping such as effluent from a municipal use
or deep percolation associated with use of wells for irrigation. The net impact of all these factors is the
stream depletion associated with the groundwater pumping.
In theory, if the top of the groundwater surface (the water table) is sufficiently deep below the base of
the stream, the rate of seepage from that stream achieves a maximum amount and will no longer
increase as a result of additional pumping. When additional groundwater pumping has no additional
effect on stream flows, that is referred to as hydrologic disconnection; that is to say, the stream is
disconnected from the water table or aquifer. This has happened in the El Paso Valley, and occurs
intermittently within the Mesilla Basin. Where stream disconnection occurs, the impacts of
groundwater pumping can be displaced onto other streams or other, connected parts of the same
stream. In addition, the impacts of groundwater pumping on disconnected parts of stream system can
be delayed, depleting stream flows long after pumping has ceased.
In this situation, if adjustment to the Project Allocation is justified by reference to increases in pumping
or increases in stream depletion caused by pumping, these adjustments should be based on technical
analysis of the actual amounts of increase in pumping or stream depletion. At present, EBID’s allocation
is adjusted downward by the entire negative departure from the D2 Curve, resulting in decreases in
EBID’s allocation as great as 227,000 AF (in 201718). The magnitude of this reduction is not supported by
any comparable estimates of increases in New Mexico groundwater pumping or increases in depletion
within New Mexico. For more details on comparison of estimated pumping and depletions between the
D2 period and recent years, see section R1 above. None of the U.S. experts has provided any technical
evidence quantifying the increase in groundwater pumping or depletions in New Mexico that support
this massive downward adjustment of EBID’s allocation. Nor can Dr. Ferguson’s assertion that Texas
Mesilla pumping has increased less than 10% be the basis for completely discounting any impacts of
Texas Mesilla pumping. There is no scientific or technical basis to use a 10% increase in pumping, or a
15% increase, or a 5% increase as the standard for evaluation of impacts.

18

This value is obtained by subtracting EBID’s allocation in 2017, a full supply year, from the allocation
EBID was given in full‐supply years prior to 2006. EBID’s allocation in 2017 was 267,523 AF, while before
2006 EBID’s full‐supply allocation was 494,979 AF. The difference between these two values is 227,456
AF.
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R5. WITHOUT FULL EXPLANATION OR TECHNICAL ANALYSIS, THE U.S.
MINIMIZES THE EFFECTS OF GROUNDWATER PUMPING IN THE HUECO
BOLSON
Dr. Ferguson indicates that groundwater pumping in the Hueco Bolson has no impact on Project
operations. In Dr. Ferguson’s first opinion (under heading A, on page 3) he cites modeling results by
New Mexico experts and “the construction of the American Canal Extension (“ACE”), which eliminates
the effects of groundwater/surface‐water interactions on Project deliveries in the El Paso Valley.” Dr.
King (page 10) also appears skeptical that pumping in the Hueco can impact Project operations.
Dr. Barroll Reply: Current pumping in the Hueco Bolson aquifer probably has little additional impact on
current Project Supply. However, the United States ignores why this is so. Groundwater pumping by
Texas and Mexico in the Hueco Bolson has caused over 100 feet of drawdown in a large area19 and
largely disconnected the Hueco Bolson aquifer from the surface water system in the upper El Paso
Valley. While current pumping can no longer increase stream depletions in a disconnected stream, that
does not change the fact that earlier groundwater pumping increased stream losses until these losses
reach their maximum rate and actually disconnected the Rio Grande from its aquifer so that it no longer
acts as an integrated stream system.
Historical pumping in the Hueco Bolson reduced Project Supply in the El Paso Valley through:
a. depleting drain flows that had been part of Project Supply, and
b. increasing seepage losses from the canals, laterals and the Rio Grande.
Thus, pumping by Texas in the Hueco Bolson depleted the part of Project Supply that had historically
originated in the Hueco Bolson, that had been historically relied upon for Project delivery. Depletions to
EPCWID surface flows upstream of Project delivery points force Reclamation to release more water in
order to meet orders for Project water. These increased releases reduce the reservoir supply available
for subsequent allocation to the Districts, including EBID. Texas pumping reduced Project efficiency and
performance in the El Paso Valley below the levels obtaining at the time of the signing of the Rio Grande
Compact and conditions obtaining during the D1/D2 period (1951‐1978). In short, Texas disconnected
its aquifer through over‐pumping and thereby substantially altered the sources of Project Supply,
increasing its need for releases from the Reservoir, and now requires New Mexico to pay for Texas’s
own behavior.
Sources of Project Supply arising in the Hueco include El Paso Valley drain flows generated above
Fabens. The 1938 Rio Grande Joint Investigation noted that 57% of the water diverted at Fabens
(Tornillo Canal) consisted of drain flow, while on 35% of the water diverted upstream at Franklin
consisted of drain flow. The difference between those two percentages represent drain flows generated
within the El Paso Valley itself, between Franklin and Fabens, that were diverted into Tornillo Canal.
Diversion and use of this El Paso Valley drain flow by the Project continued after the Compact was
signed, as reported in Reclamation drainage and diversion records as “Drain to Canal” diversions (Barroll
(2019), Appendix C). During the D1/D2 period (1951 – 1978), up to 30,000 AF/yr of water was diverted
19

See the dramatic interactive representation contained in Expert Report of Charles P. Spalding and Daniel J.
Morrissey, McDonald Morrissey Associates, LLC, October 31, 2019, hereinafter MMA (2019), at Appendix Q.
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from the River Drain into the Riverside Canal Extension for delivery to the Tornillo Canal Heading in
EPWCID.
A description of EPCWID’s historical use of El Paso Valley drain flows can be found in Kirby (1994). Kirby
was an engineer with the Project starting in 1949, and he served as Project Superintendent from 1966
until his retirement in 1980. As a consultant to EBID in 1994, Kirby wrote:
It is my remembrance that this admission [of the Tornillo Division into the Project] was
only agreed to by EBID provided that the Tornillo Division would divert and use, as part of
their water supply, the drain waters that accumulated into a collection channel at Fabens.
There was a pumping station at this location later changed to a gravity diversion that
moved water into the Tornillo Canal. (Emphasis in the original)
The effects of Hueco pumping on the surface water system in the El Paso Valley is simulated by New
Mexico’s Hueco Model (MMA (2019), Figure 9.2 and 9.3), which shows increasing seepage losses in the
reach of the Rio Grande between American Dam and Riverside from about 10,000 AF/yr in 1938 (when
the Rio Grande was rectified) to about 40,000 AF/yr in the years before the American Canal Extension
bypassed this reach of the river in 1998. Further analysis by MMA (2019) (MMA Figure 9.5, reproduced
here as Figure 11) indicate that between 1940 and 1998 impacts to the Rio Grande caused by Texas and
Mexico pumping increased by almost 30,000 AF/yr, and between 1980 and 1998 impacts to the Rio
Grande caused by Texas and Mexico pumping increased by almost 20,000 AF/yr. That is, the El Paso
Valley pumping was drawing down the groundwater table further and further such that surface water
from the river – Project Supply – was seeping into the riverbed at a greater and greater rate.
Figure 11. (MMA (2019) Figure 9.5) Graph showing impact of pumping by Texas and Mexico for the Rio
Grande from American Dam to the Riverside Diversion for the non‐reoperated runs, 1903 to 201
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This effect of this Hueco pumping increasing the seepage from the Rio Grande in the El Paso Valley is
described in Blair (2000),20 who cites a USGS study indicating the “withdrawals from the Hueco for El
Paso and Juarez … may have caused seepage to increase from 15,000 ac‐ft/year in 1968 to 39,000 ac‐
ft/year in 1992.” That is: Hueco pumping increased seepage loss from the Rio Grande by 24,000 AF per
year from 1968 to 1991, thereby increasing the amount of water lost to the Project. Dr. Blair also cites a
1975 joint USGS/Texas Water Development Board study by Meyer suggesting that as a result of
groundwater pumping “the Rio Grande between American and Riverside dams changed from a gaining
reach to a losing reach between 1936 and 1948.” Modeling by New Mexico experts MMA (2019) does
not support the conclusion that the Rio Grande actually gained water (i.e. the flow in that stretch of the
river was augmented by inflow from groundwater) in the reach above Riverside Dam during the 20th
century, but it does support the conclusion that losses from that reach increased due to groundwater
pumping in the Hueco Bolson by Texas and Mexico.
The effect of Hueco groundwater pumping was to reduce the Project delivery efficiency in the El Paso
Valley, and thereby reducing the total Project Supply. Since 1938, there have been changes in the El
Paso Valley that act to partially mitigate these negative effects. The discharge of El Paso municipal
effluent into EPCWID’s conveyances largely offsets the effect of El Paso municipal pumping on EPCWID
itself. However, this effluent is not considered Project water,21 and use of the effluent by EPCWID is not
charged against its allocation. Another mitigating change was the construction of the American Canal
Extension (ACE) which allows EPCWID to bypass the bed of the Rio Grande when delivering water to the
Riverside heading, avoiding the Rio Grande seepage losses caused by groundwater pumping in Texas
and Mexico. However, EPCWID is then awarded a credit (the ACE Credit) for this bypass operation, and
so gets a credit for resolving a problem that Texas helped create. In effect, municipal effluent and the
ACE help to mitigate the effects of Hueco pumping on EPCWID, but the failure to treat this effluent as
Project water, and the imposition of ACE Credit, act to the detriment of EBID.
The problems caused by the ACE Credit will be discussed in more detail in Section R8.

R6. THE UNITED STATES IGNORES THE REAL EFFECT OF CARRYOVER UNDER
THE 2008 OA
Dr. Ferguson argues that Project Allocations, and thus Carryover Allocations, do not represent water in
Project Storage, and therefore there is no need to reduce Carryover to reflect evaporation losses
(Ferguson (2019), second half of page 14).

20

Blair, A. W. 2000, page 8 of 18. Salvage of Water in El Paso County Water Improvement District No. 1
Canal System. Prepared for District No. 1, Draft Report, January 26, 2000. Al Blair is the long‐time
consulting engineer to both EPCWID and Hudspeth County Conservation and Reclamation District No. 1
(“HCCRD), and is another non‐retained expert proffered by the United States.
21
See Barroll (2019), at page 49‐50 and D‐25, D‐26, and Section R7 of this report for a complete
discussion of this anomaly.
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Dr. Barroll Reply: Dr. Ferguson misses the points I fully explained in Barroll (2019) at pages D‐21 through
D‐23. While Project allocation is not strictly equivalent to water in Project storage, Project allocations
are supplied by Project storage. Part of the problem in the Project operations in 2011 was that unused
allocation under the 2008 OA is now allowed to be “carried over” without reference to the water in
Project Storage, and without reference to the physical processes such as evaporation that impact
storage. As a result, in the 2010‐2011 time frame, the amount of Carryover allocation (that is, allocation
calculations on paper) exceeded the amount of Usable Water in storage (that is, actual wet water), and
over 60,000 AF of the inflows during that very dry winter went directly into “liquifying” the paper water
in the Carryover accounts, 90% of which belonged to EPWCID. As a result, there was 60,000 AF less
water available for that current‐year allocation, and EBID’s allocation suffered proportionally. The data
supporting this conclusion is shown in Table 4, reproduced from Appendix D of Barroll 2019.
Table 4. 2010‐2011 Example of New Inflow to Reservoir Needed to Fulfill Existing Carryover Accounts
and Obligation. Reproduced from Barroll, 2019, Table D.4
Table D.4. 2010 – 2011 Example of New Inflow to Reservoir Needed to Fulfill Existing
Carryover Accounts and Obligation
2010 ‐ 2011 Example of when Carryover Accounts Required Additional Inflows
Storage, Carryover and Storage, Carryover and
Credit Conditions as of Credit Conditions as of
October 15 2010
January 1, 2011
Total Water in Reservoir
(AF)
386,735
497,789
Storage
CO Compact Credit
NM Compact Credit
San Juan Chama Water
Usable Water In Storage

(AF)
(AF)
(AF)
(AF)

EBID 2010 Unused Allocation
(Carryover from 2010 to
(AF)
2011)
EBID 2010 Unused Allocation
(Carryover from 2010 to
(AF)
2011)
Total Carryover (Carryover
(AF)
from 2010 to 2011)
Diversion Ratio
(unitless)
2011 Carryover Obligation
(divide total Carryover by
(AF)
2011 Diversion Ratio
Inflows after October 15
required to fulfill Carryover
Obligation

800
100,500
60,796
224,639

2,700
164,700
64,250
266,139

20,014

224,348
244,362
0.98

0.85
287,485

62,846

Furthermore, EPCWID’s allocation in full‐supply or near full‐supply years exceeds EPCWID’s Project
demand by approximately 100,000 AF/yr. That is, in full supply years, EPCWID’s current‐year allocation
including ACE credit has been approximately 400,000 AF. In these years, and other years in which
EPCWID’s total allocation has exceeded 400,000 AF, (2007 through 2010) the amount of Project EPWID
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has ordered, and had charged against its allocation has averaged 295,000 AF, approximately 100,000 AF
less than it’s full‐supply allocation.22
It is true that eventually EPCWID may make use of the allocation carried over on paper in subsequent
low‐supply years. However, historically the Project was operated on an annual basis, as was the case
when the Compact was negotiated and signed, and the water in Project storage associated with any
unordered allocation or allotment “returned to the pool” and was available for allocation proportionally
to both Districts the following year. This changed in 2006, when EPCWID convinced Reclamation to
institute Carryover allocation. Now any unused allocation is carried over for EPCWID into the following
year, and that amount of water plus the additional water needed to deliver it,23 is subtracted from the
total Usable Water early in the allocation process, when calculating the amount of “Total Usable Water
Available for Current Year Allocation”. The amount of water available for current‐year allocation
consists of the Usable reservoir water that remains after this Carryover Obligation has been subtracted.
The Carryover Obligation is calculated as the total Carryover divided by the Diversion Ratio. This
introduces its own effect. Typically, Carryover is accumulated in high‐supply years, when the Diversion
Ratio tends to relatively high (0.9 ‐ 1.0). Carryover is then used in lower supply years, when the
Diversion Ratio is typically much lower (0.6 – 0.8). Dividing the total Carryover by a smaller Diversion
Ratio leads to an even higher Carryover Obligation. Thus, a large amount of Carryover requires an even
larger amount of Carryover Obligation, which is subtracted out before any calculation of Current‐Year
Allocation begins. Another way of looking at this is that delivery of an allocation amount in a good‐
supply year requires release of reservoir water that is approximately equal to that allocation amount.
When the same amount of allocation is Carried over to a low‐supply year, a significantly greater amount
of reservoir release is going to be required to deliver it. That extra release is taken out of the water
available to the other District.
No adjustment is made to Carryover accounts for evaporation, which further aggravates this problem.1 A
rough estimate of the amount of evaporation associated with EPCWID’s Carryover in 2010 can be
obtained by looking at the Rio Grande Compact Commission (RGCC) determination of Compact Credit
evaporation during that year (in Compact Accounting, evaporation is applied pro‐rata to Compact
Credits, San Juan Chama water, and Usable water pools). According to the 2010 Report of the RGCC,24
New Mexico had 180,500 AF of Compact Credit in Elephant Butte that year, and the RGCC determined
that 20,800 AF evaporation were associated with that Credit. EPCWID started 2010 with a Carryover
balance of 232,914 AF, and ended 2010 with 224,347 AF, effectively maintaining a Carryover balance of
224,347 AF throughout the entire year. Presumably, the evaporation associated with that amount of
water would have exceeded the 20,800 AF associated with 180,500 AF of Compact Credit water.
Because no adjustment is made to reduce the Carryover obligation for the effects of evaporation, or the
effects of “paper water” allocation, of the amount of water available for current year allocation is

22

The data used to make this calculation can be found in Barroll (2019) Appendix A, Table A.14.
The “water needed to deliver” the Carryover depends on the Project Performance in the following
year, and is calculated by dividing the amount carried over by the Diversion Ratio.
24
RGCC 2010 Annual Report, Records of Releases and Deliveries, page 5.
23
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further reduced. This reduction negatively impacts EBID more than EPCWID because EBID is not able to
take advantage of Carryover to the extent that EPCWID can and does.25

R7. TEXAS EMPLOYS TECHNICALITIES TO AVOID BEING CHARGED FOR THEIR
DIVERSION AND USE OF THE MUNICIPAL EFFLUENT COMPONENT OF
PROJECT SUPPLY
Dr. Ferguson (last full paragraph of Page 9) and Dr. Blair (Opinion # 11, page 9) state that EPCWID is not
charged for its diversion and use of treated municipal effluent, including effluent that has its origin in
the diversion and use of Project Supply, because that effluent does not meet the definition of Project
Water in Section 1.6 of the 2008 OA; that is, because that water does not “reach the bed of the Rio
Grande.”
Dr. Barroll Reply: Nothing in the opinions by Drs. Ferguson or Blair changes my opinion that the Project
should charge EPCWID for the diversion and use of all municipal effluent by EPCWID and its members.
The restrictive interpretation of Project Water ‐‐ and thus Compact water – applied by Texas to El Paso
Valley effluent has resulted in a significant and one‐sided change to Project accounting. The fact that the
Project currently does not charge EPCWID for the diversion and use of that effluent constitutes an
important change in Project accounting and is a direct cause of part of the current negative departure of
Project performance from the D2 Curve.
At the present time, EPCWID is not charged for the diversion and use of an average of 24,000 AF/yr of
treated effluent discharged from the City of El Paso wastewater treatment plants (“WWTPs”) in the El
Paso Valley during the Caballo release season.26
The El Paso Water Utility (“EPWU”) obtains Project water for municipal use through EPCWID pursuant to
several contracts between El Paso or EPWU, Reclamation, and EPCWID.27 EPWU diverts its part of
25

EBID makes less use of Carryover because EBID’s allocation under the D3 Allocation Method is
insufficient to meet its irrigation demand, even in years when the Project has a full supply. See Barroll
2019, page 71.
26

The total annual discharge of El Paso Valley effluent into EPCWID conveyances is even greater, but
current Project Accounting does not charge for the diversion and use of any water unless releases from
Caballo are in progress or have recently ceased. Off‐season diversions, however, were included in the D2
Curve, which is the standard against which current Project Performance is measured. The elimination of
off‐season diversion accounting itself constitutes part of the current discrepancy from D2 as
demonstrated in Barroll 2019 Section 7 and Appendix E.

27

All City of El Paso surface water treatment plants (WTPs), which divert water from the Project (and
prepare it for human and other municipal use) and WWTPs (which treat municipal water after its use
and discharge that effluent into the Project) are operated by El Paso Water Utility.
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EPCWID’s allocation during the Caballo release season at two water treatment plants:
Robertson/Umbenhauer28 and Jonathan Rogers.29 These diversions are charged to EPCWID in Project
Accounting. EPWU also pumps groundwater in the Hueco Bolson, but Project water constitutes the
larger part of its supply in the El Paso Valley part its system, and therefore most of EPWU’s El Paso Valley
effluent originates as Project Supply. This effluent should most certainly be characterized as return flow
from a Project beneficiary, and the diversion and use of this water should be charged to the Project
beneficiaries as any other Project return flows would be.
Starting in 1923, and for many years, all of the City of El Paso’s municipal effluent was discharged from
the Haskell R. Street WWTP into the Rio Grande above Riverside. EPCWID’s diversion of Haskell R.
Street WWTP effluent water at the Riverside heading was consistently counted as part of Project Supply
until 1999, when the newly built ACE intercepted Haskell R. Street WWTP effluent before it reached the
“bed of the Rio Grande.”
Additional WWTPs in the El Paso Valley (Socorro, superseded by Bustamante) came online starting in the
late 1960’s, and these plants discharged water into EPCWID’s Riverside Canal. This use of the effluent
from these WWTPs was apparently not ever charged against EPCWID’s allocation.
EPWU operates another WWTP in the southernmost Mesilla Valley which treats and discharges effluent
that largely originated as groundwater pumped by the Canutillo well field in Texas part of the Mesilla
Valley. The diversion and use of this effluent is charged as Project Supply, and this effluent is used in
Project Accounting as an offset against the stream depletion effects of Canutillo pumping. The
treatment in Project Accounting of effluent from this WWTP is not at issue.
The amounts of treated effluent discharged from the El Paso Valley WWTPs into EPCWID conveyances,
both during the Project release season, and for the entire calendar year, are tabulated in Table 5.

28

Robertson/Umbenhauer Water Treatment Plant (aka the Canal Street Water Treatment Plant) was
initially opened in 1943 and expanded in 1967. “The plant treats Rio Grande water to drinking water
standards during the irrigation season (March‐September) for distribution to customers. The plant can
also blend and treat water pumped from wells during the non‐irrigation season.”
https://www.epwater.org/cms/one.aspx?portalId=6843488&pageId=7421580.)
29
Jonathan Rogers Water Treatment Plant became operational in 1993 and expanded in 2002. “This
plant, along with the Robertson/Umbenhauer Water Treatment Plant operates during the seven‐month
irrigation season when Rio Grande Project water is available.”
https://www.epwater.org/cms/one.aspx?portalId=6843488&pageId=7421563.)
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Table 5. Tabulation of EPWU Discharge of Treated Effluent into EPCWID Conveyances, 1999‐201

Table 5. El Paso Water Utilities (EPWU) Effluent Discharge in El Paso Valley
Haskell
Credit for
Discharge to
ACE during
Release
Season

Total
Annual
Haskell
Discharge
to ACE

Bustamante
to Riverside
during
Release
Season

Total
Annual
Bustamante
Discharge
to Riverside

Total EPWU
Effluent in El
Paso Valley
During Release
Season

Total EPWU
Effluent in El
Paso Valley
During
Calendar Year

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

12,732
10,700
11,360
10,844
9,595
10,758
9,924
10,347
11,038
11,624
11,521
10,239
4,338
5,401
1,703
3,586
5,461
7,712
7,204

17,150
15,323
17,776
16,055
15,959
17,611
17,319
16,989
16,008
16,683
16,614
16,744
15,152
17,179
15,637
14,382
15,987
16,125
14,159

21,775
19,583
16,070
5,876
15,556
16,558
18,583
19,541
18,735
19,325
15,471
15,390
17,045
16,165
5,259
10,856
12,027
17,102
14,651

22,984
19,583
17,832
7,659
26,403
23,884
21,256
25,229
24,626
24,786
19,109
19,118
25,692
28,598
26,314
28,903
23,016
21,839
24,980

34,507
30,283
27,430
16,720
25,151
27,316
28,507
29,888
29,773
30,949
26,992
25,629
21,382
21,566
6,962
14,442
17,488
24,814
21,855

40,134
34,906
35,608
23,714
42,362
41,495
38,575
42,218
40,634
41,469
35,723
35,862
40,844
45,777
41,951
43,285
39,003
37,964
39,139

Average

8,741

16,255

15,556

22,727

24,298

38,982
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However, this reasonable and fair accounting treatment is not applied to municipal effluent in the El
Paso Valley. EPWU combines its Project Supply with the groundwater it pumps in the Hueco Bolson, and
the return flow from these sources, in the form of treated effluent, is returned to the American Canal
Extension and the Riverside Canal. This water is diverted by EPCWID, and according to Dr. Ferguson32 is
used by EPCWID farmers, but EPCWID is not charged for the diversion and use of this water.
Other evidence indicates that EPCWID considers this effluent to be an important component of its water
supply. Blair (2001) (which comprises part of the 2001 Third Party Implementing Contract between
EPCWID, the US and EPWU) contains a table (reproduced here as Table 6) which tabulates all the
sources of water that EPCWID delivers to its farmers. The sources include 376,860 AF of “Project Water”
plus “Usable Haskell Effluent – Non‐Project Water” and “Usable Bustamante Effluent – Non‐Project
Water”33.
Note that the 2001 Third Party Implementing Contract contains a substantial amount of language
regarding the water quality requirement and standards for “Usable” EPWU effluent. This is part of
Contract language that gives EPWU credit that allows it additional Project Supply in exchange for the
discharge of “Usable Effluent” into the EPCWID system. EPCWID uses this effluent as “District Water”
(but not Project Water). Or it may be that EPCWID is selling this water outside of the Project altogether
under Contracts with Hudspeth34.

32

Deposition of Dr. Ian Ferguson 2/2020, page 250, line 7: “A. Yes. My understanding is that effluent
discharged into EP1’s [EPCWID’s] conveyance system is delivered to irrigators to meet irrigation demands.”
33
EPCWID’s “Project Water” amount of 376,860 AF was calculated using the D1 and D2 curves, and included
municipal effluent, off‐season diversions, and El Paso Valley drain flows. Now EPCWID requires these sources of
water in addition to an even larger Project Water amount. (EPCWID full‐supply allocation under D3 Allocation is
388,000 AF plus ~20,000 ACE allocation credit.)
34
2001 Agreement for the Sale of Sewage Effluent for Irrigation entered into between Hudspeth County
Conservation and Reclamation District No. 1 (“HCCRD”) and the El Paso County Water Improvement District No. 1
(“EPCWID”) and 2010 Agreement for the Sale of Sewage Effluent for Irrigation entered into between HCCRD and
EPCWID.
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Table 6. Reproduced from Blair, 2001, "Table 1. Sources and Quantities of District Water Including a
Conservation Credit". Page 59 of 74 of the 2001 Third‐Party Implementing Contra

Rebuttal Expert Report of Margaret Barroll, Ph.D. – June 15, 2020 | 29

The composition of EPWU’s water supply in the El Paso Valley, which is the origin of Haskell and
Bustamante WWTPs effluent, is shown In Table 7. This table provides EPWU diversion data for Project
water in the El Paso Valley, and EPWU groundwater pumping in the Hueco Bolson. The amount of
groundwater pumping occurring during months in which Project releases were occurring has been
calculated, and is tabulated here.
The relative proportions of groundwater and surface water in the EPWU Hueco/El Paso Valley supply
varies depending on EPCWID’s allocation of Project Supply. In relatively high supply years, Project water
constitutes up to 84% of EPWU’s supply for the City of El Paso municipal use during the Project release
season (Figure 13 and Figure 14). In years of low Project supply, Project water still constitutes 40% to
60% of EPWU’s supply during the Caballo release season.
Table 7. Composition of EPWU Municipal Supply in the El Paso Valley

Table 7. Percentage of EPWU Supply Consisting of Project Water
Release Season in the El Paso Valley

Year
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
Average

Total EPWU
Hueco
Groundwater
Pumping
60,157
52,340
40,406
66,483
49,976
37,427
39,196
28,628
32,810
34,114
37,729
45,174
59,933
80,083
64,010
56,074
47,795
35,531

EPWU Hueco
Groundwater
Pumping during
Release Season
49,814
36,471
25,966
39,049
26,347
19,013
20,244
11,369
13,293
14,370
13,522
18,688
27,139
12,590
15,423
15,526
17,682
6,741

Total EPWU
Diversion of
Project Water
41,914
47,677
57,843
24,862
29,357
50,723
42,948
58,789
57,889
59,943
54,839
48,384
22,125
7,901
23,494
35,514
47,965
51,517

Total EPWU
Diversion
during Release
Season
91,728
84,148
83,809
63,911
55,704
69,736
63,192
70,158
71,182
74,313
68,361
67,072
49,264
20,491
38,917
51,040
65,647
58,258

% EPWU Project
Water during
Release Season
(El Paso Valley)
46%
57%
69%
39%
53%
73%
68%
84%
81%
81%
80%
72%
45%
39%
60%
70%
73%
88%

21,292

42,427

63,718

67%
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Haskell R. Street Wastewater Treatment Plant Treated Effluent
The City of El Paso’s first wastewater treatment plant was the Haskell R. Street WWTP,35 which for many
decades was the City’s only wastewater treatment plant. Treated effluent from this plant discharged
into the Rio Grande until 1999, and the diversion of this water at Riverside Dam was counted as Project
Supply both in early Project WDRs, and as part of post‐1978 accounting. (See Barroll (2019), page 30,
pages 49‐50 and D‐25 through D‐27.)
In 1998 the American Canal Extension (“ACE”) was completed, a lined conveyance located immediately
adjacent to the Rio Grande river. In the vicinity of the Haskell plant the ACE is less than 200 feet away
from the Rio Grande. The ACE conveys Project water diverted from the Rio Grande at American Dam
directly to the Riverside Canal heading. The Riverside Canal now diverts water directly from the ACE,
which now substitutes for the nearby Rio Grande riverbed. See Figures 15, 16 and 17.
Since early 1999 the effluent discharged from the Haskell R. Street plant has been intercepted by the
ACE before it reaches the bed of the Rio Grande, and the ACE conveys the effluent to the Riverside Canal
heading where it is diverted, passes the Riverside gage, and is then used for irrigation within EPCWID.
Project accounting, however, no longer charges EPCWID for this diversion and use even though this
water is gaged at EPCWID’s Riverside charge point.

35

Haskell R. Street WWTP became operational in 1923. “This plant is designed to treat wastewater and
discharge it to either the Rio Grande or the American Canal. The preferred discharge point is to the
American Canal in order to provide irrigation water to farmers in the Lower Valley. In exchange for this
irrigation water, El Paso Water obtains valuable water credits for surface water that is treated
to drinking water standards, reducing our dependence on groundwater.”
(https://www.epwater.org/cms/One.aspx?portalId=6843488&pageId=7422911; emphasis mine.)
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Figure 15. Haskell R. Street Wastewater Treatment Plant Area Ma
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Figure 16. Haskell R. Street Wastewater Treatment Plant Detail ma

The decision to no longer charge EPCWID for diversion and use of this water was made in a 1999
meeting between EPCWID staff and Reclamation staff that was summarized by Reclamation’s F.
Cortez,36 and in which the parties making the decision did not mention the potential impact of this
accounting change on the Project as a whole. Instead of continuing to charge the diversion of this
effluent as it passed the Riverside gage, as had previously been the practice, EPCWID and Reclamation
agreed that the diversion and use of this effluent would continue, but now the amount discharged from
Haskell into the ACE ten (10) miles upstream of the Riverside Canal heading, is now subtracted from the
Riverside Canal heading diversion in the form of an accounting credit. As a result, not only does EPCWID
divert and use Haskell R. Street effluent free of charge, but that effluent gets to “ride on top” of the rest
of the Project water conveyed in the ACE, arriving at the Riverside heading intact, not reduced for
evaporation or other losses, thus maximizing the amount of the Haskell Credit. This accounting anomaly
has the ultimate result of reducing the Diversion Ratio, in essence causing EBID to pay for EPCWID’s
“free” Project supply water. EPCWID’s Haskell R. Street Credit has been awarded since 1999 and has
averaged 8,700 AF/year.
36

Cortez Letter Summary of June 25, 1999 Meeting to Discuss Water Accounting Procedures at Riverside
Canal and Haskell Street Waste Water Treatment Plant Discharge.
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Since the entire amount of Haskell effluent discharged into the ACE is credited to EPCWID when diverted
at Riverside, it is implicitly assumed that no water is lost from the ACE between the Haskell Plant
discharge point, and the Riverside heading. This implicit assumption is inconsistent with the results of
seepage study performed and documented by Blair (Blair, 2000), which measured “a seepage loss of
3.23 +/‐ 1.5 cfs for the 5.25 mile reach of the ACE upstream of the Riverside Canal Heading metering
bridge.37” Over the course of a 150 day irrigation season, this loss rate would result in about 1,000 AF of
total loss.
EPCWID and Reclamation take the position that the discharge of effluent derived from Project supply
into the American Canal Extension is fundamentally different than discharge of that same water into the
Rio Grande. This is despite the fact that the ACE simply substitutes for the Rio Grande in the delivery of
Project water to EPCWID. That is, EPCWID is now charged for diversions from the ACE instead of from
the Rio Grande, and the ACE was designed and constructed to take the place of the Rio Grande
specifically for that purpose.
Bustamante Wastewater Treatment Plant Treated Effluent
The Bustamante WWTP is located downstream of Haskell, and discharges EPWU municipal effluent into
the Riverside Canal system during the irrigation season, and into a drain leading to the Rio Grande
during a few winter months. See photo, Figure 17. According to Dr. Ferguson, effluent discharged into
Riverside Canal is used to supply farm demand within EPCWID just as the rest of the Project water is but
is not charged against EPCWID’s allocation38. There is no explicit Project accounting credit for
Bustamante effluent, because since it enters Riverside below the gage, it is not included in the gaged
diversions. Dr. Ferguson testified that because the Bustamante effluent enters the Riverside Canal
system below the Riverside gage, “it would not be charged as Project water”39. The amount of water
discharged from Bustamante into the Riverside Canal during the Project Release season has averaged
approximately 15,500 AF/yr since 1999.
Essentially, approximately 24,000 AF/yr of Project return flow mysteriously loses its character as Project
supply40 through the agreement of Reclamation and EPCWID; although it is diverted and used during the
Project release season it is not charged against EPCWID’s allocation. This contributes to the fact that
EPCWID’s charged diversions are generally much less than its full‐supply allocation, allowing EPCWID
to carry over large amounts of unused allocation under the 2008 OA. Under the current D3 Allocation
method this results in corresponding decreases in EBID’s allocation having nothing to do with actions
by New Mexico actors.

37

Blair, A.W., 2000. Salvage of Water in El Paso County Water Improvement District No. 1 Canal System. Prepared
for EPWCID No.1 Draft Report January 26, 2000.
38
Deposition of Dr. Ian Ferguson, 2/19/2020, page 151, line 21.
39
Deposition of Dr. Ian Ferguson, 2/19/2020, page 151 line 25, page 152 line 1.
40

Further, while EPCWID asserts that it has earned the benefit of Carryover due to the laudatory water
conservation measures it employs, for at least this approximately 24,000 AF/yr the “conservation” is
actually a result of accounting sleight‐of‐hand.
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See Barroll (2019), Appendix C, for more detailed discussion of the structure of the El Paso Valley
conveyance system and changes thereto.
Figure 17. Bustamante Wastewater Treatment Plant Location near the Riverside Canal and Headin
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R8. ACE CREDIT
Dr. Blair defends the ACE Credit (18th Opinion, pages 13 and 14) stating:
EPCWID does not receive any greater benefit for the American Canal Extension under
the 2008 Operating Agreement than prior to the Agreement; and in some years,
EPCWID receives no use of the credit and in other years the credit accrues to the
benefit of EBID. The ACE canal credit is less than the reduction in seepage losses in the
Rio Grande resulting from the construction of concrete lined ACE canal. These seepage
losses existed since 1938 until the ACE canal was completed in 1996. The ACE canal
credit does not reduce the annual diversion allocation to EBID. It does allow an
appropriate credit to EPCWID for water conservation associated with EPCWID’s
payment of the local cost‐share for constructing the ACE canal, and for the cost to
operate and maintain the ACE canal.
Dr. Ferguson also defends the ACE Credit (his 13th Opinion, page 13) in similar language:
The ACE Conservation Credit is less than the estimated reduction in seepage losses. As a result,
the ACE Conservation Credit does not reduce the annual diversion allocation to EBID; rather, it
allows EPCWID to benefit from water conservation achieved by the district’s investment in
constructing the ACE. Also, Dr. Barroll does not acknowledge that the ACE Conservation Credit
has not been applied in several recent years by agreement between EBID and EPCWID; these
years include the extremely dry years of 2011, 2013, and 2016. Finally, Dr. Barroll does not
acknowledge that, in the event that EPCWID’s carryover reaches the limit specified in Section
1.11 of the OA, carryover in excess of that specified limit, including carryover resulting from the
ACE Conservation Credit, is transferred to EBID’s carryover balance.
Dr. Barroll Reply: The American Canal Extension (ACE), completed in 1998, connects the end of the
original American Canal, below the Franklin Canal heading, to the Riverside Canal heading (see Figures
15 and 17). The ACE allows EPCWID to divert all of the water needed by Franklin, Riverside, and EPWU
at American Dam, and completely bypass the bed of the Rio Grande below American Dam when
delivering water to the Riverside heading. See Barroll (2019) Section 6.4 and Appendix D, for more
detailed description of the ACE and ACE related Project Accounting issues.
Use of the ACE to by‐pass the bed of the Rio Grande for delivery to Riverside avoids the seepage losses
occurring in the 15‐mile reach of the Rio Grande above Riverside. The seepage losses in this reach,
however, are a result of groundwater pumping in Texas and Mexico – see Section R5 for an explanation
of the impacts of Texas groundwater pumping. Rio Grande Project accounting then awards EPCWID a
credit (the “ACE Credit”) for this bypass operation. The application of the ACE Credit reduces EBID’s
share of Project Supply as discussed below. In other words, Texas gets credit for resolving a problem it
created, and EBID and New Mexico lose water as a result. See Barroll (2019) Section 6.4 and Appendix D
for more detailed description of the ACE and ACE related Project Accounting issues.
It can be demonstrated through testing of the Allocation Spreadsheet (which is the heart of the 2008
OA) that the amount of the ACE credit awarded to EPCWID within that Spreadsheet is subtracted, 1:1
from EBID’s allocation. This effect is illustrated in Figure 6.8 of Barroll (2019) which demonstrates that
the effect of awarding EPCWID a 17,998 AF ACE Conservation Credit is to reduce EBID’s allocation by
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that same amount: 17,998 AF. Therefore, the effect of the ACE credit, when applied through the
Allocation Spreadsheet as described in the 2008 OA is to decrease EBID’s allocation by the amount of
EPCWID’s ACE credit.
In recent years the ACE credit has sometimes been omitted, or been applied inconsistently. In some
years the ACE credit has been applied by increasing the allocation at the end of the year during the
accounting process, instead of through the Allocation Spreadsheet. When the ACE Credit is added on to
EPCWID’s allocation at the end of the irrigation season, the net effect is to increase EPCWID’s Carryover
to the subsequent year. Since the ACE Credit is not associated with any water in reservoir storage, this
increase in Carryover is an increase in the amount of paper water in Carryover. In some years, this will
mean that increased amounts of winter inflows to storage will be automatically converted into
Carryover, in order to supply that Carryover account.
Allocation the subsequent year begins with calculation of the Carryover obligation (the total amount
carried over from the previous years plus the amount of extra release needed to deliver that Carryover
allocation to canal headings), and subtracting that off from Usable water before calculating Current‐Year
Allocations. In this way, the increase in Carryover caused by the ACE Credit reduces the amount of
water available for Current‐Year Allocation the following year, negatively impacting EBID’s Allocation.
The issues that I raise related to the ACE Credit are independent of whether the ACE Credit has been
awarded in every year. Similarly, the issues with the ACE Credit are independent of whether Carryover
transfer has the potential to result in benefit to EBID (as suggested by Dr. Ferguson). As for Carryover
transfer, New Mexico cannot depend on this benefit to EBID occurring in the future. Carryover Transfer
to EBID only occurs if EPCWID has accumulated unused allocation in excess of its Carryover Limit, which
is 232,915 AF, and such transfers would be greatly reduced or even eliminated if EPCWID increases its
diversions in full‐supply years.

R9. EPCWID CARRYOVER AND ITS CLAIMED “LINK TO CONSERVATION”
Drs. Ferguson and Blair argue that it is good management and conservation measures that have allowed
EPCWID to carry over such large amounts of water since the inauguration of the D3 Allocation Method.
Dr. Ferguson states (Ferguson’s 9th opinion, pages 9 and 10):
Dr. Barroll incorrectly characterizes carryover accrued by EPCWID as “unused” and
“unneeded.” EPCWID implements water conservation measures to allow the district to
accrue carryover when possible (e.g., in years when the district’s diversion allocation is
average or above average).
Dr. Ferguson adds (in his 13th opinion on page 13)
EPCWID actively manages its allocation to accrue carryover when possible and to utilize
carryover during drought periods, as part of the District’s approach to improving water
supply reliability during severe drought conditions. Dr. Barroll’s opinion does not
acknowledge that the OA provides EBID the opportunity to accrue and utilize carryover
in the same manner as EPCWID. However, EBID chooses not to actively manage its
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allocation to take advantage of carryover; instead, irrigators within EBID increase their
groundwater use to meet crop water demands during drought periods.
Dr. Blair states (in his Opinion #13 on pages 10 and 11):
EPCWID manages its use of allocated Project Water to meet the needs of its water users
which includes the conservation of water for future use. EPCWID actively conserves
water in years with full allocations for use in drought years, and uses all of its allocated
water in the time and manner it deems most beneficial to the District and its water
users. The corollary to Dr. Barroll’s conclusion is that EPCWID and EBID must drain the
reservoir every year so that no water is ever carried‐over into the next year. There has
been “carryover” of Rio Grande Project water since the first‐year water was stored in
Elephant Butte Reservoir in 1916. Storage and carry‐over of water from year‐to‐year is
an appropriate and prudent operation of a water supply reservoir.
Dr. Barroll Reply: Since the implementation of D3 allocation in 2006, EPCWID’s allocation in full‐
supply or near full‐supply years exceeds EPCWID’s charged diversion by approximately 100,000
AF/yr. Part of the discrepancy between EPCWID’s allocation and its charged diversion is that
part of the water EPCWID actually diverts and makes use of is not charged against its allocation.
As discussed in section R7 above, under current Project accounting rules EPCWID can divert and
use approximately 25,000 AF/yr of El Paso municipal effluent free of charge. This accounting
maneuver does not constitute an “active conservation measure.”
EBID’s inability to take advantage of Carryover to the same extent as EPCWID is a result of the large
reduction in EBID’s full‐supply allocation caused by D3 allocation, not a result of management decisions.
EBID’s allocation has been reduced below the level needed to supply the crops grown on its current
irrigated acreage. EBID farmers currently irrigate approximately 70,000 acres, and within New Mexico
there are also approximately 4,500 irrigated acres that are not part of EBID. Thus, the total irrigated
acreage in the New Mexico part of the LRG is already much less than the 90,640 acres authorized by the
Rio Grande Project.
Under the historical operations of the Project, prior to 2006, any unused allocation would return “to the
pool” and be available for current‐year allocation to both Districts. As described in Filberto (Bert)
Cortez’s 2007 affidavit, submitted on behalf of the United States when it was arguing against
implementation of Carryover storage,41 statement 19: “The practice for nearly 100 years of Project
Operation was that any unreleased storage or unused diversion allocation from either district went back
into the Project supply to be allocated anew the next year.” During the years that led up to the
adoption of the D3 method in 2006, both Districts often had unused allocation at the end of the
irrigation season, and any reservoir storage that might be associated with this unused allocation,
regardless of which district had the unused allocation, was returned to the pool for allocation (on a
57/43 basis) the following year, as shown in Table 8.

41

Filberto (Bert) Cortez’s 2007 Declaration in Cause No. EP07CA0017 (PRM), EPCWID v EBID, and the US
DOI.
Rebuttal Expert Report of Margaret Barroll, Ph.D. – June 15, 2020 | 39

Table 8. Unused Allocation in the Years Leading up to Implementation of Carryover Comparison of
Allocation and Charged Diversions 1999‐200

Table 8. Unused Allocation in the Years Leading up to Implementation of Carryover
Comparison of Allocation and Charged Diversions 1999 ‐ 2005
EBID
Allocation

EBID
Charged
Diversion

EBID
Unused
Allocation

Acre‐feet

Acre‐feet

Acre‐feet

Acre‐feet

Acre‐feet

Acre‐feet

1999
494,979
426,132
2000
494,979
460,278
2001
494,979
460,182
2002
494,979
431,521
2003
165,144
164,740
2004
185,507
164,572
2005
494,979
353,261
1999‐2005
Average
403,649
District % of unused Allocation

68,847
34,701
34,797
63,458
404
20,935
141,718

376,862
376,862
376,862
376,862
125,735
154,265
376,862

340,727
306,375
343,365
376,926
137,250
144,005
247,607

36,135
70,487
33,497
(64)
(11,515)
10,260
129,255

52,123
58%

309,187

EPCWID
Allocation

EPCWID
Charged
Diversion

EPCWID
Unused
Allocation

38,294
42%

Furthermore, Table 8 demonstrates that prior to the adoption of D3 allocation in 2006, EBID did not use
all of its allocation in full supply years, leaving significant amounts of water behind in the reservoir to be
reallocated the following year: in fact, in some years EBID contributed more to the “pool” than did
EPCWID. This changed immediately in 2006 when EBID’s full‐supply allocation was reduced
dramatically, below the amount needed to supply its crops.
Finally, Dr. Blair’s “corollary” is a strawman argument. I do not contend that the Project cannot store
water in Elephant Butte or Caballo reservoirs from year to year. Rather I contend that Project Carryover
accounting under the 2008 OA is a significant change from historical Project operations, and that can
and does harm New Mexico water users by reducing the current‐year allocation to EBID in some years.42

42

See Lopez (2019) Section 7 for his discussion on how Carryover impacts New Mexico’s Compact rights
and obligations.
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R10. THE UNITED STATES DOES NOT REFUTE MY EVIDENCE THAT UNTIL
2006, PROJECT ALLOTMENT AND ALLOCATION ENTITLED EBID AND
EBID FARMERS TO 57% OF THE US SHARE PROJECT SUPPLY, AND
THAT HISTORICAL PROJECT DELIVERY DATA INDICATES THAT THE
ACTUAL DELIVERY OF PROJECT WATER TO THE DISTRICT WAS
APPROXIMATELY 57% TO EBID AND 43% TO EPCWID.
Dr. Ferguson (5th Opinion on page 7 of Ferguson 2019) writes: “Dr. Barroll’s statement that ‘from
1938 – 1978, Reclamation operated the Project so that EBID’s farmers were entitled to 57% of the US
share of Project Supply’ is also incorrect.” Dr. Ferguson then contradicts himself by writing: “From 1951‐
1978 Reclamation allotted water equally to all acres.” Allotting water equally to all acres is exactly the
same as giving every acre an equal entitlement to water, and since 57% of those acres were in EBID,
EBID farmers were indeed entitled to 57% of the water. In his 6th opinion (page 7) Dr. Ferguson does not
refute my assertion that “starting in 1979 Reclamation explicitly allocated Project Supply to the Districts
in the ratio of 57% to EBID and 43% to EPCWID.” Dr. King (in his 2nd opinion at the top of page 7 of King
2019) concedes that from 1979 to 2007 Reclamation allocated the US share of Project supply 57/43; he
only differs with the details of my explanation. Dr. Blair does not refute the fact that EBID was allocated
57% from 1979 – 2006, but also quibbles about the description of the allocation method during that
time in his 4th opinion (page 5 of Blair 2019).
On his page 7 Dr. Ferguson points out that prior to 2006 the percentages of Project water actually
diverted by the Districts and delivered to District farmers varied from year to year, and writes that
“Reclamation did not guarantee equal delivery to all lands” (emphasis mine.) This is correct, but it does
not change the fact that Reclamation’s equal‐allotment‐to‐lands meant that EBID lands were entitled to
order 57% of the US share of Project Supply. Dr. Ferguson himself explains the variability in actual
delivery, writing: “Actual deliveries to farms depended on the amount of water called for by farmers”,
and “The amounts of water diverted by the Districts and delivered to their farmers depended on the
amounts of water called for by the districts and farmers respectively.” Again, this variation in actual
delivery does not change the amount the District and their farmers were entitled to order. And while
there was variability in actual delivery, on average the percentages of actual EBID diversions and farm
deliveries were consistent with 57%. From 1951 through 1978, on average EBID’s diversions were 56%
and EBID’ farm deliveries were 54% of total District diversions and farmer deliveries. From 1978
through 2005, on average EBID’s diversions were 58% of total District diversions.
Dr. Blair (2019, page 4) states that “There is no requirement or documentation under the Rio Grande
Compact or otherwise which directs that ‘each Project acre was entitled to the same delivery of water.’”
He does not, however, refute my conclusion that in practice the Allotment and Allocation procedures of
the Project until 2006 entitled each acre to order the same amount of water.

In 2007, then Project Manager FIlberto (Bert) Cortez wrote in a formal Declaration:
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The allocation has historically been equally divided to all Project lands on an
acre foot per acre basis. Before 1980, Reclamation operated the Rio Grande
Project in its entirety, combining storage and return flows so that each acre of
farm land received and equal amount of water regardless of the source of the
water or what district the land was located”
And
EBID is allocated 88/155 of the available Project water supply and EPCWID is
allocated 67/155 of the available water supply.

R11. THE UNITED STATES IGNORES THE ACTUAL OPERATION OF THE 2008
OA AS WELL AS STATEMENTS BY ITS AUTHORS
Dr. Blair (Opinion 12, page 10) states that “The 2008 Operating Agreement does not assume that all of
the ‘negative departures from historical performance are caused by New Mexico.’” Dr. Ferguson agrees
with Dr. Blair, as stated in Dr. Ferguson’s 2nd opinion (Ferguson page 4) and 10th opinion (Ferguson page
10).
Dr. Barroll Reply:
I base my assertion that that “the ‘D3 Method’ is based on the assumption that any negative departure
from historical Project performance is caused by New Mexico in part upon my understanding of
Reclamation’s allocation spreadsheet, and also from various written and verbal statements from the
authors of the 2008 OA. For instance, the Reclamations EIS states: “Moreover, it [the 2008 OA] ensures
that deviations in performance relative to historical conditions would be accounted for by adjusting the
annual allocation to EBID.” (FEIS page 7). Also, in a report by Dr. Ferguson himself43 he states on page 9:
“The diversion ratio adjustment provision of the OA therefore mitigates potential negative effects of
changes in Project performance, which result predominately from the actions of individual landowners
within EBID, by ensuring that Project allocations and deliveries to EPCWID remain consistent with
historical Project performance.” Since the 2008 OA assigns all “deviations in performance” to EBID, and
ensures “that Project allocations and deliveries to EPCWID remain consistent with historical Project
performance” it certainly appears that the OA is predicated on an assumption that all deviations are
caused by EBID. Regardless of whether the 2008 OA is actually predicated on such an assumption,
because it reduces EBID’s allocation by all deviations from historical Project performance regardless of
their cause, it emphatically has that effect as a practical matter.
Based on the calculation embedded into the 2008 OA Allocation Spreadsheet, it is clear that the effect of
D3 Allocation is to reduce EBID’s allocation in an amount equal to the entire negative departure from
the D2 Curve (except under multi‐year drought conditions, a modification that was added in 2012.)
Meanwhile, EPCWID’s allocation has not been reduced to account for the impacts of any pumping in
43

Dr. Ferguson’s own report (Memorandum No. 86‐68210–2015‐05 Simulation of Rio Grande Project
Operations in the Rincon and Mesilla Basins: Summary of Model Configuration and Results, Appendix C
of the Continued Implementation of the 2008 Operating Agreement for the Rio Grande Project
Environmental Impact Statement, 2016) on page 9.
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Texas, or changes in Project accounting that except some EPCWID diversions from being counted as
Project deliveries.
Drs. Ferguson, Blair and King all emphasize that the 2008 OA was a “negotiated settlement.” However, it
is unclear that EBID has obtained the bargain it attempted to obtain. In Dr. King’s rebuttal he indicates
that the deviation from the D2 curve in Project performance is caused by increased groundwater
withdrawals “relative to the 1951 – 1978 D2 period” (King page 7), and that the 2008 OA is intended “to
offset groundwater depletions in New Mexico relative to the 1951 – 1978 D2 period.” (King page 8)
These statements reflect an understanding that the 2008 OA was intended to grandfather‐in New
Mexico groundwater pumping levels from the D2 period, and that adjustments made to EBID’s
allocation were intended to offset additional amounts of pumping above and beyond the D2 period.
Similarly, EBID presentations from the 2008 time‐period reflect that same understanding. A 2008
presentation to the New Mexico State Legislature states “D2 level of groundwater pumping
grandfathered into Project allocation.”44 This is the bargain that EBID apparently thought it was making
in negotiating the 2008 OA; however, this is not what EBID got.
Instead, the 2008 OA takes large amounts of allocation away from EBID, far larger than any available
estimates of increased pumping in New Mexico since the D2 period. Instead of reducing EBID’s
allocation solely to account for increased groundwater pumping in New Mexico since the D2 period, the
2008 OA also reduces EBID’s allocation to compensate for changes in Project accounting that have
benefitted EPCWID by allowing EPCWID to divert and use, without charge, sources of water that had
previously been considered Project water.

R12. QUANTIFICATION OF D3 REALLOCATION
In this section I perform a first‐order analysis to quantify the amount of Project Supply reallocated under
the Operating Agreement through analysis of the reported Allocation data from 2006 through 2019. I
use Current‐Year Allocation data to avoid any potential “double counting” of allocations carried over for
multiple years.
Table 9 contains Current‐Year Allocation data for the Districts from 2006 through 2019, and calculates of
the amount by which EPWID’s Current‐Year Allocation exceeds 43% of the Current Allocation to both
Districts. The total reallocation calculated by this method is 693,408 AF, which is the amount EPCWID’s
allocation has been increased at the expense of EBID.

44

Esslinger, G., 2008. Elephant Butte Irrigation District Update for the Water and Natural Resources
Committee. Presentation to the New Mexico State Legislature, August 4, 2008.
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Table 9. EPWID Current‐Year Allocation in Excess of 43% of Current‐Year Allocation to Districts

Table 9. EPCWID Current‐Year Allocation in Excess of 43% of Current‐Year Allocation to
Districts
Current‐Year Allocation from Reclamation
Allocation Records

EBID

EPCWID
(Including
ACE Credit)

Total Current‐Year
Allocation to
Districts

43% of
District
Allocation

EPCWID
Allocation in
Excess of 43%

Cumulative
Sum of EPCWID
Exceedance

Year

AF

AF

AF

AF

AF

AF

2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

211,385
310,894
324,990
268,077
255,257
57,090
118,300
54,438
104,651
161,940
156,310
267,523
114,419
203,933

241,657
367,291
405,073
402,159
309,515
43,466
132,935
41,446
106,590
197,629
235,908
401,842
116,437
205,952

453,042
678,185
730,063
670,236
564,772
100,556
251,235
95,884
211,241
359,569
392,218
669,365
230,856
409,885

195,831
293,151
315,576
289,715
244,127
43,466
108,598
41,447
91,311
155,427
169,539
289,338
99,789
177,176

45,826
74,140
89,497
112,444
65,388
0
24,337
-1
15,279
42,202
66,369
112,504
16,648
28,776

45,826
119,966
209,463
321,907
387,295
387,295
411,632
411,631
426,910
469,113
535,481
647,985
664,633
693,408

Total

693,408
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I have performed similar analysis on the District Accounting data from the period 2006 through 2019,
and show the results in Table 10. Table 10 shows that EPCWID’s Charged Diversions exceed 43% of
Total District Charged Diversions by a total of 531,389 AF over this 14‐year period.
Table 10. EPCWID Charged Diversion in Excess of 43% of Total Charged Diversions to Districts

Table 10. EPCWID Charged Diversion in Excess of 43% of Total Charged Diversions to
Districts
Charged Diversions from District
Accounting Records

EBID

EPCWID

Total Charged
Diversions to
Districts

Year

AF

AF

AF

AF

AF

AF

2006

211,841

177,183

389,024

168,159

9,024

9,024

2007

302,665

278,252

580,917

251,106

27,146

36,170

2008

329,294

279,173

608,467

263,015

16,158

52,328

2009

305,475

320,083

625,558

270,402

49,681

102,009

2010

282,082

304,937

587,019

253,744

51,193

153,202

2011

59,771

258,772

318,543

137,693

121,079

274,282

2012

133,060

136,380

269,440

116,468

19,912

294,194

2013

54,002

53,530

107,532

46,482

7,048

301,242

2014

99,007

97,418

196,425

84,906

12,512

313,754

2015

143,404

165,872

309,276

133,687

32,185

345,939

2016

175,199

216,309

391,508

169,232

47,077

393,015

2017

259,510

249,919

509,429

220,205

29,714

422,730

2018

127,487

280,674

408,161

176,431

104,243

526,973

2019

194,510

155,872

350,382

151,455

4,417

531,389

Total

43% of Total
Charged
Diversions

EPCWID Diversion
in Excess of 43%

Cumulative Sum
of EPWID
Exceedance

531,389
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However, under current Project Accounting, EPCWID diverts and uses an average of 24,000 AF of EPWU
effluent, essentially Project return flow, without charge. If the amount of EPWU effluent that is provided
to EPCWID during the Caballo Release season is included with EPCWID’s Charged Diversions, as shown in
Table 11, the total amount that EPCWID diverts in excess of 43% is 708,000 AF.
Table 11. EPCWID Diversion (including Effluent) in Excess of 43% of Total District Diversions

Table 11. EPCWID Diversion (including Effluent) in Excess of 43% of Total District Diversions
Charged Diversions
from District
Accounting Records

Release
Season
EPCWID
Uncharged
Effluent

Total District
Diversions

43% of Total
Diversions

EPCWID
Diversion in
Excess of 43%

Cumulative
Sum of EPCWID
Exceedance

AF

AF

AF

AF

AF

Year

EBID
AF

EPCWID
AF

2006

211,841

177,183

29,888

418,912

181,078

25,993

25,993

2007

302,665

278,252

29,773

610,690

263,976

44,050

70,043

2008

329,294

279,173

30,949

639,416

276,393

33,729

103,772

2009

305,475

320,083

26,992

652,550

282,070

65,005

168,777

2010

282,082

304,937

25,629

612,648

264,822

65,744

234,521

2011

59,771

258,772

21,382

339,925

146,935

133,219

367,740

2012

133,060

136,380

21,566

291,006

125,790

32,157

399,896

2013

54,002

53,530

6,962

114,494

49,491

11,001

410,897

2014

99,007

97,418

14,442

210,867

91,149

20,711

431,608

2015

143,404

165,872

17,488

326,764

141,246

42,113

473,722

2016

175,199

216,309

24,814

416,322

179,958

61,164

534,886

2017

259,510

249,919

21,855

531,284

229,652

42,122

577,008

2018

127,487

280,674

20,000

428,161

185,076

115,598

692,606

2019

194,510

155,872

20,000

370,382

160,101

15,771

708,377

Total

708,377

Estimated Values of Release Season El Paso Valley Effluent Discharge 2018 and 2019
Thus, analysis of the actual Allocation and Diversion data indicate that over the past 14 years, EPCWID
has obtained approximately 700,000 AF of Project water in excess of its rightful 43%. Note that prior to
2006, Project Allocation methods either explicitly allocation 43% of the US share of Project Supply (from
1979 – 2005) or allotted water equally to all Project acres, so that EPCWID farmers, with 43% of the
Project acreage, was entitled to order 43% of the US share.
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This analysis presented above is a first‐order analysis, in that it does not attempt to calculated the
change to the hydrologic system that would occur under a different distribution of Project Supply. In all
likelihood, if the upper part of the Project (EBID) were allocated and received more surface water, the
delivery performance of the Project would increase, as a result of improved aquifer conditions, to the
benefit of the Project.
The physical mechanism that would improve Project delivery performance is as follows: improved
allocation and supply to EBID would lead to:
 An increase in recharge to the Rincon and Mesilla valley aquifer from canal seepage, and
 Reduced groundwater pumping within EBID.
These benefits would result in higher‐than‐otherwise groundwater levels within the Rincon and Mesilla
valleys within New Mexico. This change in groundwater levels would lead to:
 Reduced seepage losses from the Rio Grande, and
 Increased drain flows above Courchesne.
As a result of these hydrologic improvements, it would not be necessary to release as much Project
water to meet District orders and the Mexican delivery schedule, and the Project Diversion Ratio
would be proportionally increased. These processes can only be simulated with an integrated
groundwater and surface water operations model. The ILGM has already performed preliminary runs of
this nature (Sponk 2019), but that model is currently undergoing revision in response to rebuttal
criticism, and the revised model results will be completed after this report is concluded.
The increase in Project Diversion Ratio would lead to a further increase in the amount of Project Supply
available for allocation and delivery. Under D3 Allocation rules, that increase would go to EBID; under
57:43 Allocation, the extra water would accrue to both Districts. In either case, EBID would reap some
of the benefit, which would result in further improvement to the hydrologic system within EBID, and
further improvements to Project delivery performance.
This process is the flip side of the “vicious cycle” I describe in Barroll (2019) Section 9.7, and also the flip
side of the “double whammy” and “positive feedback effect” that Dr. King describes in his 2019 rebuttal
on page 11 and 12. In summary, any improvement to EBID’s Allocation will help start a “virtuous”
cycle, in which greater surface water supplies to EBID improve the Project delivery performance,
leading to a greater total Project Supply.
This result is consistent with the general operating principles of large irrigation systems: water is applied
upstream provides return flows for downstream parts of the system. Diversion of these return flows
(recycling), allows the same water to diverted 2 or 3 times as it passes downstream. In our case, the
extra water to EBID also improves aquifer conditions in the upper part of the Project by reducing stream
flow losses and improving drain flows, contributing to an increase in the total amount of deliverable
Project Supply.
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6/12/2020

Rio Grande Project
• The Project was already in place at the time of the 1938 Rio Grande
Compact.
• A 1938 Contract between the Districts sets forth a division of Project
water supply between the Districts in accordance with the
proportions of Project acreage: 88,000 of 155,000 Project acres
(57%) to EBID, and 67,000 of 155,000 Project acres (43%) to EPCWID.
• The 1938 Compact limits Project Supply to “Usable Water in Storage”
not including Compact Credits

Barroll Rebuttal, App A June 15, 2020
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Sources of Project Supply
• Project Storage: Water released from Caballo and diverted at
Project canal headings
• Return Flows: Water that had been diverted by a Project user
and then returned to the Project (drain flows, Project waste,
effluent)
• Drain Flows: Water discharged from drains that can be diverted
within Project
• Municipal Effluent: Treated municipal wastewater that can be
diverted within the Project
• Any other usable inflows below Caballo Dam (storm flows)
Barroll Rebuttal, App A June 15, 2020
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6/12/2020

EBID Gets “Remainder of Allocation”
• EBID’s Allocation is reduced for the entire negative departure of
current Charged Diversions from the D2 Curve
• Ferguson (page 4): “D3 Method” is not “based on the assumption
that any negative departure from historical Project Performance is
caused by New Mexico.”
• Nevertheless, D3 Allocation does in fact assign all negative
departure from historical Project performance (D2 Curve) to New
Mexico, with a few exceptions (multi-year drought).
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Causes for Negative Departure from D2
1) Increased groundwater pumping/depletions within Project
2) Changes in Project Accounting
A. Off-season diversions in D2 Curve: Average 23,000 AF
B. Diversion of EPV drain flow in D2 Curve: Average 8,200 AF
C. Diversion/use of EPV effluent not counted: Average 24,000 AF
New Mexico is responsible for part of the increased groundwater
pumping/depletions
New Mexico is not responsible for changes in Project Accounting
Yet EBID’s Allocation is reduced for the total negative departure from D2
Barroll Rebuttal, App A June 15, 2020
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6/12/2020

How Has Project Accounting Changed Since the D2
Period (1951 – 1978)?
1. Off-Season Diversions

• D2 data includes diversions of return flows during the winter, during months
when no releases were made from Caballo
• Post-1978 Accounting only counts diversion made during the Caballo Release
period

2. EPWU Effluent

• During D2 period, effluent from EPWU Haskell R. Street Plant reached the Rio
Grande, and when it was diverted at Riverside it was counted as diversion of
Project Supply
• Currently effluent from both the Haskell and Bustamante plants discharge
into EPCWID conveyances where it is used by EPCWID farmers. The diversion
and use of this water is not charged to EPCWID.
Barroll Rebuttal, App A June 15, 2020
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How Has Project Accounting Changed Since D2
Period (1951 – 1978)? (continued)
3. Diversion of El Paso Valley Drain Flows
• D2 data explicitly includes diversions of water from the River Drain into the
Riverside Canal Extension near Fabens, Texas.
• Post-1978 Accounting does not include any consideration of drain flows in the
El Paso Valley

4. Other Project Accounting Credits
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Summary Opinions and Conclusions
In this Supplemental Report, I summarize results of certain runs of the revised Integrated Lower
Rio Grande Model (“ILRGM”) to further support the opinions I express in my 2019 Expert
Report and 2020 Expert Rebuttal.
The questions that I use the ILRGM model results to address are:
1) What are the impacts of New Mexico’s groundwater pumping on the amount of water
allocated and delivered to Texas through the Rio Grande Project?
2) What are the impacts of D3 Allocation and the 2008 OA on the amount of water allocated
and delivered to New Mexico by the Project?
3) How do the impacts of New Mexico’s groundwater pumping on Texas compare with the
amount of water re-allocated away from EBID and New Mexico under the 2008 OA?
4) What has been the impact of changes in Project operations and accounting in the El Paso
Valley on the amount of water allocated and delivered to New Mexico by the Project?
5) How would Project allocation and delivery differ if the conditions existing during the D2
period (1951 – 1978) had continued to the present day?
My analysis consists of comparisons of Project allocation between different model runs, and
comparison of Project diversions between model runs. In general, a District’s diversion amounts
are driven by and constrained by the amounts it is allocated. As a result, analysis of modeled
allocations and diversions usually show similar trends, with minor differences in quantity and in
detail. Typically, I look at both types of results in order to understand the model results more
fully.
RUN 3 SUMMARY:
The impacts of New Mexico groundwater pumping are calculated by comparing a run of the
ILRGM in which all historical New Mexico groundwater pumping was turned off (Run 3) to
the historical Base Run (Run 1). The resulting impacts occurring in 1980 through 2017 are as
follows:
•
There is no impact on the allocation of Project Supply to EPCWID or EBID for the fullsupply years 1980 – 2002.
•
There are limited impacts to EPCWID in the years 2003 through 2005 when all of New
Mexico’s pumping is turned off in Run 3. The cumulative total impacts to the Districts
occurring during 2003 – 2005 are:
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o An increase of EPCWID’s allocation totaling 117,000 AF over all three years 2003,
2004 and 2005
o An increase of EPCWID’s net diversion for all three years totaling 80,000 AF
o An increase of EBID’s allocation for all three years totaling 151,000 AF
o An increase of EBID’s net diversion for all three years totaling 146,000 AF
•
The impacts simulated for 2006 – 2017 are dominated by the imposition of D3 + Carryover
from the 2008 Operating Agreement, which resulted in significantly increased groundwater
pumping by EBID farmers. As a result, the simulated impacts are larger than those that
would have occurred if the 2008 OA had never been implemented. During these years,
2006-2017, New Mexico is shorted Project surface water.
RUN 11 SUMMARY:
The impacts of 2008 Operating Agreement (“D3 + Carryover”) on the amount of Project water
allocated and delivered to New Mexico can be calculated both from an analysis of actual Project
Allocation and Diversion data, and by the analysis of outputs from the ILRGM (Run 11 versus
Run 1 comparison).
•
Analysis of historical allocation and diversion data shows that EBID’s Allocations and
Diversions after 2006 fall short of a 57% share of Project Supply by approximately
600,000 AF over the period 2006 through 2019.
•
EBID’s average annual shortfall from 57% is 50,000 AF each year starting in 2006. This
is a first-order analysis (i.e. a conservatively low estimate without reallocation and reoperation) that does not include the actual changes in Project performance that would
occur, and supply that would result from a significant change in allocation, such as a
return to 57:43 Allocation.
•
The actual effects of reallocation are simulated by the ILRGM. Using the ILRGM, I
calculate that the impacts of 57:43 (or D1/D2) Allocation during 2006 – 2017, as compared
with historical/actual D3 Allocation + Carryover during that time. The ILRGM impacts
are as follows:
o EBID’s simulated D1/D2 Allocations are 1,218,000 AF higher than its Allocation
under D3 + Carryover. 1 This indicates that on average EBID is allocated 103,000
AF less each year because of the 2008 Operating Agreement.
1
This is cumulative total of differences over the 2006 – 2017 period, comparing D2 Allocation with Current-Year
Allocation under D3 + Carryover.
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o EBID’s total simulated diversions under D1/D2 Allocation are 1,238,000 AF higher
than under D3 + Carryover. This indicates that on average EBID receives 103,000
AF less Project Water each year because of the 2008 Operating Agreement.
o EPCWID’s D1/D2 Allocations during 2006 – 2017 are a total of 185,000 AF lower
than EPCWID’s Allocations under D3 + Carryover for the same period. 2 This is
an average of 15,000 AF/yr additional allocation to EPCWID under the 2008
Operating Agreement.
o EPCWID’s total net diversions under D1/D2 Allocation are 336,000 AF lower than
under D3 + Carryover. This is an average of 28,000 AF/yr of additional Project
water to EPCWID.
The large magnitude of the EBID impacts calculated when comparing D1/D2 Allocation v. D3 +
Carryover primarily results from two different factors:
1) Direct reallocation of water away from EBID under 2008 Operating Agreement, including
the effects of the large amounts of EPCWID Carryover, and
2) Hydrologic effects of the increases in New Mexico groundwater pumping and decreases in
aquifer recharge caused by the 2008 Operating Agreement. These aquifer impacts reduce
Project performance (reduce the Diversion Ratio), reduce Project Supply, and thus further
reduce EBID’s allocation under the D3 Allocation method (i.e. “the vicious cycle”).
Comparison of the results described above shows that the reduction in EBID’s allocation and
diversion caused by the 2008 Operating Agreement (D3 + Carryover) is much larger than the effect
of New Mexico groundwater pumping on EPCWID in the years leading up to the adoption of D3
+ Carryover. This finding directly refutes contentions by United States witnesses:
•
Dr. Ferguson (2019) on page 5 states that “Under the D3 Method, EBID foregoes a portion
of its annual diversion allocation to offset the impacts of groundwater pumping in New
Mexico on Project allocations and deliveries to EPCWID.”
•
Dr. King (2019) on page 7 states: “The intended impact of the ‘D3 Allocation method’ is
to offset the impacts of groundwater pumping in New Mexico on EPCWID.”
Dr. Ferguson and Dr. King claim the 2008 Operating Agreement was intended to “offset” the
impacts of New Mexico’s pumping on the Project deliveries, yet both have acknowledged that no
quantification of potential impacts from groundwater pumping was ever done during the
development of the 2008 Operating Agreement. The ILRGM Run 11 prepared by New Mexico
proves that the 2008 Operating Agreement significantly reduced EBID’s yearly allocation and this
reduction is not an appropriate offset for impacts from groundwater pumping. In sum, the analyses
I have presented demonstrate that the actual impact of New Mexico groundwater pumping on
2
This is cumulative total of differences over the 2006 – 2017 period, comparing D2 Allocation with Current-Year
Allocation under D3 + Carryover.
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EPCWID is far less than the amount of Project Supply that has been reallocated away from EBID
under the 2008 Operating Agreement (D3 + Carryover).
RUN 15 SUMMARY:
Furthermore, as described in Section 5 of this Supplement, changes in Project operations and
Project accounting in the El Paso Valley since the D2 period (1951- 1978) have also had a large
negative impact on EBID’s Project Supply. If these changes were rolled back, there would be a
considerable benefit to New Mexico (see Runs 15).
•
If the relatively recent ACE Credit were eliminated, and EPCWID were again
charged for its diversion and use of EPWU wastewater treatment plant discharges
into the Project, the ILRGM calculates the result would be a cumulative total
increase in Project diversions to EBID’s of 470,000 AF over the period 2000 –
2017, and an average increase of 36,000 AF/yr from 2006 through 2017.
•
Alternatively, if EPCWID were required to divert El Paso Valley drain flows, as
they had done historically, and were charged for such diversions, the ILRGM
calculates an increase in EBID’s allocation by a cumulative total of 471,133 AF,
and an cumulative increase in Project diversions to EBID of 458,000 AF over the
period 2000 - 2017.
•
Both sets of issues were addressed in a combination run that eliminated the ACE
Credit, charged EPCWID for its diversion and use of wastewater treatment plant
discharges and utilized El Paso Valley drain returns in the ILRGM (Run 15). The
results of this run show a total increase of 880,000 AF to EBID Project diversions
from 2000 through 2017.
RUN 16 SUMMARY:
Other analysis using the ILRGM (Run 16, described in Section 6 of this supplement) shows that
if Project allocation methods and the operations and accounting within Texas after 1978 had
remained consistent with the D1/D2 period (1951-1978), EBID would have been allocated and
would have received more Project Supply in recent years than they have actually received.
•
Specifically, if the US had required EPCWID to use drain returns as it did
historically, charged EPCWID for use of wastewater discharged into the EPCWID
system, and kept the historical operations at D1/D2, the result reflect the historical
Project operations and eliminates the inequities the US has forced on New Mexico
through improper Project accounting and improper Project allocation.
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1 Introduction
This supplement incorporates and summarizes the results of certain “runs” of the New Mexico
Integrated Lowe Rio Grande Model (“ILRGM”) as they relate to and help quantify some of the
issues raised in my earlier expert reports in this litigation: Barroll (2019) and Barroll Rebuttal
(2020). These issues include the impacts of New Mexico groundwater pumping, and the impacts
of D3 Allocation and the 2008 Operating Agreement (“2008 OA”) which incorporates both D3
Allocation + District Carryover accounts
In this report “D3 + Carryover” will be used a shorthand to refer to the allocation method that
was initially adopted in 2006, and formalized in the 2008 Operating Agreement, that includes
both D3 Allocation and District Carryover accounts.
In general, this supplement addresses the following questions based on results from the latest
version of the ILRGM:
1) What are the impacts of New Mexico’s groundwater pumping on the amount of water
allocated and delivered to Texas through the Rio Grande Project (“Project”)?
2) What is the impact of D3 Allocation and the 2008 OA on the water allocated and
delivered to New Mexico by the Project?
3) How do the impacts of New Mexico’s groundwater pumping on Texas compare with the
amount of water re-allocated away from EBID and New Mexico under the 2008 OA?
4) What has been the impact of changes in Project operations and accounting in the El Paso
Valley on EBID’s share of Project Supply?
5) How would Project allocation and delivery differ if the conditions existing during the D2
period (1951 – 1978) had continued to the present day?
The rebuttal report filed July 15, 2020 by Gregory K. Sullivan and Heidi M. Welsh, Spronk
Water Engineers, Inc. (“Spronk (2020)”) presents the New Mexico ILRGM, and documents a
number of base runs and test runs made with the ILRGM over an historical time period from
1940 through 2017. The ILRGM simulates the groundwater systems of the Rincon, Mesilla and
Hueco Bolson/El Paso Valley, and also actively simulates the allocation and distribution of water
by the Rio Grande Project.
The irrigation system operations associated with the Project comprises the largest and most
complex part of the ILRGM system. The operations part of the ILRGM calculates the allocation
of Project Supply, 3 and the delivery of that Project Supply in response to irrigation demands and
the Mexican delivery schedule; and the delivery of a portion of EPCWID’s allocation to the City
of El Paso. Irrigation well pumping is then calculated through a comparison of irrigation
demands (specified irrigated acreage and per-acre-water requirements) and the delivery of
Project surface water to farms. The impacts of surface water distribution and groundwater
pumping on the groundwater system are simulated in the two groundwater models of the ILRGM
(one for the Mesilla and Rincon basins, the other for the Hueco Bolson), and key outputs from
these groundwater models are fed back into the operations model of the ILRGM. The operation
rules recalculate the Project allocation if necessary, and recalculate the reservoir releases
required to obtain the associated deliveries of Project deliveries.
3
Many of the terms using in this Supplement are defined in the glossary of Barroll (2020) starting on page 80.

The advantage of this integrated modeling approach is that it allows New Mexico to build on the
stream depletion calculations produced by a groundwater model, and simulate how these
streamflow depletions would translate into impacts on Project allocation, Project operations, and
Project deliveries during the irrigation season.
The Base Run of the ILRGM is Run 1, a historical run that simulates
• Historical hydrologic inputs (including inflows to Elephant Butte, which constitute the
ultimate source of most of the water in the system),
• Historical water demands (irrigated acreages and crop demands),
• Historical groundwater pumping,
• Historical Project operations through time,
• Historical allocation methods from 1940 through 2017, including the adoption of D3 +
Carryover in 2006, formalized in the 2008 Operating Agreement.
A number of hypothetical alternative runs have been performed in which modified groundwater
pumping and/or alternative Project operation and accounting scenarios are simulated for the
same time period, and same hydrologic inputs, as the Base Run. The impacts of these
modifications on Project allocation and deliveries can be quantified by comparing the pertinent
alternative run to the Base Run. All of these are fully documented in Spronk (2020). In this
supplement I analyze pertinent parts of the output data from certain ILRGM runs.
Supplemental Expert Report of Margaret Barroll, Ph.D. – July 15, 2020 | 2

2 Run 3 versus Run 1: Net Effect of All New Mexico Groundwater
Pumping
Run 3 is an alternative run which is set up the same as the Base Run (Run 1) except for the fact
that all groundwater pumping in New Mexico has been turned off. Comparison of Run 3 to Run
1 allows us to quantify the impacts of all New Mexico pumping on the hydrologic system and on
Project allocations and deliveries.
In Run 3 all non-irrigation pumping in New Mexico is set to zero, and wastewater treatment
plant returns and urban deep percolation associated with that pumping are set to zero, eliminating
all associated depletions. Irrigation well pumping in New Mexico is also set to zero, and aquifer
recharge associated with irrigation return flow is reduced accordingly. The net result is a lower
amount of irrigation consumptive use, which each year is automatically set to the amount that
could be sustained with surface water only.
The elimination of New Mexico groundwater pumping causes a reduction in loss from the Rio
Grande, some reduction in canal seepage, and an increase in drain flows in the Rincon and
Mesilla Valleys. The model simulates these effects and also calculates how Project performance,
Project allocation, and releases from Project storage would change as a result of these changes in
hydrologic conditions.
Comparison of Run 1 and Run 3 allows us to isolate the net effects of New Mexico groundwater
pumping, and quantify those impacts. A summary of this comparison is documented in Spronk
(2020) and the supporting documents associated with that report. In this section I present
analysis of the model output from these runs, starting from the year 1980, approximately when
Reclamation began allocating water to the EBID and EPCWID (“the Districts”) instead of
allotting water to Project farmers directly. 4 To be consistent with Spronk (2020) I provide these
results in the form of graphs and tables in which the impact of pumping is calculated as Run 3
minus Run 1, and represent the change in Project allocation and diversions that would result
from turning off all New Mexico pumping.
2.1 Current-Year Allocation
This Section deals with the simulated impact of New Mexico groundwater pumping on Project
Allocation; that is, the impact of New Mexico pumping on the amounts of Project Supply each
District was entitled to order each year under historical allocation procedures.
Figure 1 shows each Districts’ Current-Year Allocation (excluding Carryover) for the years
2006 – 2017 simulated for Run 1 (historical pumping and Project operations) and Run 3 (no New
Mexico pumping, and resulting Project operations).
4
Results from earlier times, and a more complete documentation of these model runs and results can be found in
Spronk (2020).
Supplemental Expert Report of Margaret Barroll, Ph.D. – July 15, 2020 | 3

Figure 1. Simulated Current-Year Allocations to Districts, Runs 1 and 3
The Project historically enjoyed full supply conditions from 1979 – 2002, and the ILRGM
simulates full-supply allocation in those years in both the Base Run and Run 3. As shown in
Figure 1, New Mexico pumping has no impact on Project allocation during those years. Starting
in 2003, the Project has less than a full supply in many years, and during this period New Mexico
groundwater pumping has had an effect on Project Allocation. Figure 2 shows the difference
between the allocations to each District in Run 1 and Run 3, and these values are tabulated in
Table 1 for the years 2003 – 2017.
In general, turning off pumping during the full supply years reduces the releases from Caballo
necessary to meet demands. As long as there is already sufficient water in reservoir storage, this
practice has no effect on annual Project allocation. In effect, during full-supply conditions,
reductions in groundwater pumping that impact Project efficiency cause “accretions” to reservoir
storage.
If the reservoir spills, as it did in the mid 1980’s and mid-1990’s, earlier accretions to reservoir
storage manifest as an increase in the amount of water spilled. Reservoir storage immediately
after the spill would not reflect any of those earlier storage accretions. In effect, after a spill, the
reservoir “resets.”
When a series of full-supply years is ended by low-supply conditions as happened in 2003, then
the storage accretions that occurred since the last spill manifest as a greater amount of water in
storage at the beginning of that first low-supply year than would have occurred otherwise. (The
amount of storage increase is impacted by reservoir evaporation, which is higher when reservoir
levels are higher.) Under less-than-full-supply conditions, this increase in reservoir storage
results in greater allocations in that first dry year. This is the effect the ILRGM Run 3 simulates
in 2003 and 2004.
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Figure 2. Simulated Difference in Current-Year Allocations to Districts, Runs 1 and 3:
Net Impact of All New Mexico Groundwater Pumping
Table 1. Simulated Current-Year Allocations to Districts, Runs 1 and 3: Net Impact of
Turning Off All New Mexico Groundwater Pumping
Current-Year Allocations to EBID and EPCWID
Comparison of Run 3 and Run 1, Net Impact of Turning Off New Mexico Groundwater Pumping
EBID
EPCWID
Run 1
Run 3
Run 3 - Run 1
Run 1
Run 3
Run 3 - Run 1
Year
AF
AF
AF
AF
AF
AF
2003
341,165
459,359
118,194
278,116
369,713
91,596
2004
234,774
267,299
32,525
193,878
219,828
25,950
2005
494,979
494,979
0
376,862
376,862
0
2006
343,239
507,468
164,229
347,542
388,192
40,650
2007
230,031
427,069
197,039
305,167
343,917
38,749
2008
316,148
483,073
166,925
388,192
388,192
0
2009
303,662
458,928
155,266
357,470
360,138
2,668
2010
263,891
372,316
108,425
268,731
267,759
-972
2011
33,619
59,197
25,578
25,596
45,071
19,474
2012
110,596
243,258
132,662
172,242
185,207
12,965
2013
101,912
203,868
101,955
91,165
155,217
64,052
2014
77,693
156,904
79,211
127,555
119,461
-8,094
2015
148,876
290,234
141,358
225,858
221,672
-4,186
2016
95,409
283,590
188,181
214,548
216,279
1,732
2017
141,763
453,437
311,674
377,309
379,667
2,358
The data in Table 1 indicate that the cumulative impact of New Mexico’s groundwater pumping
on EPCWID’s Current-Year Allocation in the years 2003 through 2005 (the years that led up to
the adoption of D3 Allocation in 2006) totaled 117,500 AF. 5 In order to calculate the effect of
New Mexico pumping on the amount of water EPCWID would actually receive, I analyze the
simulated diversions in Section 2.2.
5
117,546 AF is the sum of 91,596 AF from 2003 plus 25,950 AF from 2004.
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The later impacts shown in Figure 2 and Table 1, for the years 2006 through 2017, reflect the
increase in New Mexico irrigation well pumping caused by the implementation of 2008
Operating Agreement (D3 + Carryover), and its reduction in EBID’s allocation. Furthermore,
these differences do not reflect the beneficial effect of D3 Allocation itself has on EPCWID’s
allocation compared with previous allocation methods, which would only have allocated
EPCWID 43% of the Project Supply. 6 (See Section 4 for this analysis.)
Table 1 shows that turning off all New Mexico groundwater pumping also has a net positive
impact on EBID’s Current-Year Allocation in 2003 and 2004, the years leading up to the
adoption of D3 + Carryover. The change in reservoir level simulated at the beginning of 2003
(described above) impacts EBID’s Allocation as well as ECPWID’s. The total impact of turning
off New Mexico groundwater pumping increases EBID’s allocation in the years 2003 – 2005 by
a cumulative total of 151,000 AF. Starting in 2006, the net impact of New Mexico groundwater
pumping on EBID’s allocation grows dramatically. This reflects two related factors:
1) Irrigation well pumping by EBID farmers in the Base Run is systematically higher
starting in 2006 because D3 Allocation has systematically reduced EBID’s Project
share of surface water Supply to account for all negative departures from the D2
Curve (Barroll (2019) and (2020)).
2) Negative departures from D2 and reductions in EBID’s allocation in the Base Run
are further aggravated by the increased EBID farm pumping required to grow crops
under low D3 Allocations.
2.2 Net River Headgate (RHG) Diversions
This Section presents the simulated effects of New Mexico groundwater pumping on the
Districts’ Net River Headgate (RHG) Diversions of Project Water 7. The Net RHG Diversions
shown here are the net amount that each District is simulated to have diverted over each calendar
year, and these values are calculated as the total canal heading diversions (including EPWU
diversions for municipal supply), less any by-pass water (El Paso Valley Carriage in New
Mexico, and Ascarate wasteway flow in the El Paso Valley), with an adjustment to assign part of
the diversions at Mesilla Dam to EPCWID 8. In general, RGH Diversions are greater than the
Districts’ Charged Diversions, in part due to the diversions occurring outside of the Caballo
Release season (which are not included in Charged Diversions), diversion of water spilled from
reservoir storage, and due the effect of to Project Accounting credits. In this section I analyze
RHG diversions instead of Charged Diversions in order to ensure that all potential impacts to
EPCWID’s irrigation supply caused by New Mexico pumping are considered.
6
In this report, when I refer to each District’s allocated or diverted percentages of Project Supply, I am referring to
the Project Supply that is allocated to, or diverted by the Districts, exclusive of the Mexican delivery.
7
Some Project Diversions accounted for in both the Charged Diversions and RHG diversions are not actually made
from the “River”, that is from the bed of the Rio Grande. EPCWID now diverts water from the American Canal and
American Canal Extension, and it is those diversion amounts which are used in Project Accounting and in Spronk’s
(2020) calculation of FHG diversions.
8
Neither EPCWID’s Charged Diversions or the RHG diversions analyzed here include the diversion and use of
EPWU wastewater discharged directly into the ACE and Riverside Canal, which Dr. Blair refers to as “District
Water” but not “Project Water” (Blair, A.W., 2001, “Sources and Quantity of Rio Grande Project Water Available
for Conversion to Uses Other than Irrigation under the Proposed Third_Party Implementing Contract among
EPCWID, the City of El Paso, and the United States”, Exhibit D of Contract No. 01_Wc_40_6760.)
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Figure 3 shows the simulated Net RHG diversions for both Run 1 and Run 3 for each District.
Figure 4 shows the difference between the two runs for each District, which represents the
simulated impact of New Mexico pumping on each District’s RHG Diversion. These data are
tabulated in Table 2.
Figure 3. Simulated Net RHG Diversions, Runs 1 and 3
Figure 4. Simulated Differences in Net RHG Diversions, Runs 1 and 3: Net Impact of
Turning Off All New Mexico Groundwater Pumping
The results tabulated in Table 2 show that the simulated increase in EBID diversions associated
with turning off New Mexico groundwater pumping totals 146,000 AF for the years 2003
through 2005, the years leading up to the 2006 adoption of D3 + Carryover (then formalized as
the 2008 Operating Agreement). The corresponding increase in EPCWID diversions for the
years 2003 through 2005 totals 80,000 AF.
As before (Section 2.1), the net large impacts of New Mexico groundwater pumping on EBID’s
diversions that are simulated starting in 2006 represent the larger amounts of groundwater EBID
farmers must pump to supply their crops due to decreased surface water Supply under D3 +
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Carryover. Similarly, the changes simulated in EPCWID’s diversions from 2006 forward in also
reflect the effects of New Mexico’s increased groundwater pumping under D3 Allocation.
Table 2. Simulated Net RHG Diversions, Runs 1 and 3: All NM GW Pumping
Net RHG Diversions of Project Supply by EBID and EPCWID
Comparison of Run 3 and Run 1,
Net Impact of Turning Off All New Mexico Groundwater Pumping
EBID
EPCWID
Year
Run 1
Run 3
Run 3 - Run 1
Run 1
Run 3
Run 3 - Run 1
1980
433,268
432,912
-356
312,744
313,037
293
1981
433,653
433,252
-401
305,805
305,274
-531
1982
433,560
433,219
-341
314,541
313,644
-896
1983
432,113
431,915
-198
281,781
281,797
16
1984
484,460
484,156
-304
284,146
285,019
873
1985
481,345
484,178
2,833
259,657
290,065
30,407
1986
482,482
482,664
182
296,550
297,128
578
1987
482,109
481,487
-622
293,682
294,661
979
1988
483,503
482,368
-1,135
297,322
297,642
320
1989
486,906
486,560
-347
307,160
308,546
1,386
1990
483,559
484,878
1,318
241,462
261,827
20,365
1991
493,976
494,135
159
283,327
280,350
-2,977
1992
495,794
497,629
1,836
311,210
341,732
30,522
1993
499,413
499,580
167
362,563
362,137
-426
1994
503,220
503,052
-168
363,544
363,555
10
1995
503,878
503,561
-318
363,488
364,026
538
1996
505,168
504,675
-494
332,227
332,978
750
1997
501,401
501,132
-269
315,117
317,860
2,743
1998
503,068
502,665
-403
358,655
357,777
-877
1999
502,372
501,951
-420
379,902
375,097
-4,805
2000
499,831
502,594
2,763
353,006
381,694
28,688
2001
500,880
501,377
497
323,888
326,998
3,110
2002
501,146
501,101
-45
337,603
338,184
581
2003
348,354
465,374
117,019
233,194
283,442
50,248
2004
240,730
273,818
33,088
206,563
228,701
22,138
2005
496,896
492,623
-4,273
261,182
268,711
7,529
2006
204,657
297,827
93,171
212,909
287,837
74,928
2007
218,167
322,389
104,222
273,894
283,034
9,140
2008
286,285
482,221
195,936
260,100
270,178
10,078
2009
306,158
474,593
168,435
317,032
321,196
4,164
2010
329,193
453,604
124,411
306,683
308,666
1,983
2011
106,982
171,231
64,249
209,232
261,066
51,834
2012
141,861
236,042
94,181
155,465
193,700
38,235
2013
44,996
147,969
102,972
82,838
127,603
44,765
2014
133,721
191,594
57,873
122,924
155,556
32,632
2015
105,521
279,585
174,064
196,717
217,629
20,911
2016
151,458
300,499
149,040
262,606
278,910
16,305
2017
139,049
420,627
281,578
259,271
272,898
13,626
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2.3 Summary and Conclusions
The ILRGM results show that impacts of turning off all New Mexico groundwater pumping
on the Districts’ allocation and diversion for the years 1980 through 2017 are as follows:
• There is no impact on the allocation of Project Supply to EPCWID or EBID for the fullsupply years 1980 – 2002.
• There are limited impacts to EPCWID in the years 2003 through 2005 when all of New
Mexico’s pumping is turned off in Run 3. The cumulative total impacts to the Districts
occurring during 2003 – 2005 are:
o An increase of EPCWID’s allocation totaling 117,000 AF over these three years
2003, 2004 and 2005
o An increase of EPCWID’s net diversion over these three years totaling 80,000 AF
o An increase of EBID’s allocation over these three years totaling 151,000 AF
o An increase of EBID’s net diversion over these three years totaling 146,000 AF
• The impacts simulated for 2006 – 2017 are dominated by the imposition of D3 +
Carryover from the 2008 Operating Agreement, which resulted in significantly increased
groundwater pumping by EBID farmers. As a result, the simulated impacts are larger
than those that would have occurred if the 2008 OA had never been implemented.
During these years, 2006-2017, New Mexico is shorted Project surface water.
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3 Historical District Allocations and Deliveries: Departure from
57:43
In Barroll Rebuttal (2020) I performed analysis of the reported Current-Year Allocations to, and
Diversions by, the Districts from 2006 through 2019, to calculate the amount by which EPCWID
Current-Year Allocation exceeds 43% of the total Current-Year Allocation to the Districts.
Essentially, this analysis is a conservatively low, first-order estimate of the effects of D3
Allocation and the 2008 Operating Agreement on EBID.
This Allocation calculation is shown below as Table 3. The departure from 57:43 allocation is
here calculated by taking the total amount allocated to the Districts each year and reallocating
that amount 57% to EBID and 43% to EPCWID.
In the first columns of Table 3, reported Current-Year District Allocations (from Reclamation
records) are tabulated and summed. 43% of that total is calculated. The final column represents
the amount by which EPCWID’s actual Current-Year Allocation exceeded 43% of the whole.
The total amount by which EPCWID’s Current-Year Allocation has exceeded 43% over the
period 2006 through 2019 is approximately 693,000 AF. This calculation is a “zero-sum game”
in that any increase to EPCWID’s allocation above 43% is equal to the amount by which EBID’s
allocation falls short of 57%. Therefore, this analysis provides a first order estimate that EBID’s
Allocation has been reduced by a total 693,000 AF in period 2006 – 2019.
Table 3. Reported Current-Year Allocation Data: Departure from 57:43, 2006-2017
(Rebuttal Table 9) EPCWID Current-Year Reported Allocation in Excess of 43% of the
Total Current-Year Allocation to Districts
Current-Year Allocation from Reclamation Records
EPCWID
Total Current-Year
EPCWID Allocation
(Including
Allocation to
43% of District
in Excess (+) of
EBID
ACE Credit)
Districts
Allocation
43%
Year
AF
AF
AF
AF
AF
2006
211,385
241,657
453,042
195,831
45,826
2007
310,894
367,291
678,185
293,151
74,140
2008
324,990
405,073
730,063
315,576
89,497
2009
268,077
402,159
670,236
289,715
112,444
2010
255,257
309,515
564,772
244,127
65,388
2011
57,090
43,466
100,556
43,466
0
2012
118,300
132,935
251,235
108,598
24,337
2013
54,438
41,446
95,884
41,447
-1
2014
104,651
106,590
211,241
91,311
15,279
2015
161,940
197,629
359,569
155,427
42,202
2016
156,310
235,908
392,218
169,539
66,369
2017
267,523
401,842
669,365
289,338
112,504
2018
114,419
116,437
230,856
99,789
16,648
2019
203,933
205,952
409,885
177,176
28,776
Total
693,408
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A similar analysis of reported Charged Diversions (or Allocation Charges) to each District
during 2006 through 2019 is shown below as Table 4. The total amount by which EPCWID’s
Charged Diversions exceeds 43% of total District diversions is 531,000 AF, and conversely
EBID’s total Charged Diversions are 531,000 AF below 57% for the period 2006 - 2017.
Table 4. Reported Charged Diversion Data: Departure from 57:43, 2006-2017
(Rebuttal Table 10) EPCWID Reported Charged Diversions in Excess of 43% of Total District
Diversions
Charged Diversions from District
Accounting Records
Total Charged
43% of Total District
EPCWID Diversion in
EBID
EPCWID
Diversions
Charged Diversions
Excess of 43%
Year
AF
AF
AF
AF
AF
2006
211,841
177,183
389,024
168,159
9,024
2007
302,665
278,252
580,917
251,106
27,146
2008
329,294
279,173
608,467
263,015
16,158
2009
305,475
320,083
625,558
270,402
49,681
2010
282,082
304,937
587,019
253,744
51,193
2011
59,771
258,772
318,543
137,693
121,079
2012
133,060
136,380
269,440
116,468
19,912
2013
54,002
53,530
107,532
46,482
7,048
2014
99,007
97,418
196,425
84,906
12,512
2015
143,404
165,872
309,276
133,687
32,185
2016
175,199
216,309
391,508
169,232
47,077
2017
259,510
249,919
509,429
220,205
29,714
2018
127,487
280,674
408,161
176,431
104,243
2019
194,510
155,872
350,382
151,455
4,417
Total
531,389
The data in Table 4 do not include the amounts of EPWU wastewater discharged into EPCWID’s
conveyances and used by EPCWID farmers without any Project accounting charge. (EPWU
operates the City of El Paso’s municipal water system.) 9
Table 5 is a re-analysis of the diversion data so as to include this uncharged EPWU wastewater.
The amount included is the reported discharge of EPWU wastewater into EPCWID conveyances
in the El Paso Valley during the Caballo release season (the time period for which Project
Charges are now computed).
9
EPWU is El Paso Water Utilities. For more detail on the issue of EPWU wastewater in the El Paso Valley, see
Barroll Rebuttal (2020) Section R7.
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As shown in Table 5, EPCWID’s total diversions (including wastewater) are 708,000 AF greater
than 43% of the total District diversions. Conversely, EBID’s total diversions are 708,000 AF
less than 57% of the total District diversions (including all wastewater).
Table 5. Reported Diversion Data including EPWU Wastewater in the El Paso Valley:
Departure from 57:43, 2006-2017
(Rebuttal Table 11.) EPCWID Diversion (including Wastewater) in Excess of 43% of Total
District Diversions
Charged Diversions from
Reported during
District Accounting Records
Release Season
Total District
EPCWID
Diversions
EPCWID
Uncharged Use
(including
43% of Total
Diversion in
EBID
EPCWID
of Wastewater
wastewater)
Diversions
Excess of 43%
Year
AF
AF
AF
AF
AF
AF
2006
211,841
177,183
29,888
418,912
181,078
25,993
2007
302,665
278,252
29,773
610,690
263,976
44,050
2008
329,294
279,173
30,949
639,416
276,393
33,729
2009
305,475
320,083
26,992
652,550
282,070
65,005
2010
282,082
304,937
25,629
612,648
264,822
65,744
2011
59,771
258,772
21,382
339,925
146,935
133,219
2012
133,060
136,380
21,566
291,006
125,790
32,157
2013
54,002
53,530
6,962
114,494
49,491
11,001
2014
99,007
97,418
14,442
210,867
91,149
20,711
2015
143,404
165,872
17,488
326,764
141,246
42,113
2016
175,199
216,309
24,814
416,322
179,958
61,164
2017
259,510
249,919
21,855
531,284
229,652
42,122
2018
127,487
280,674
20,000
428,161
185,076
115,598
2019
194,510
155,872
20,000
370,382
160,101
15,771
Total
708,377
Estimated Values
As described in Barroll Rebuttal (2020, page 47), this is a first order analysis. This analysis does
not incorporate the effects of the improvement in hydrologic conditions that would result from
the increase in EBID’s allocation and the application of additional surface water within EBID.
This improvement would tend to increase drain flows and reduces seepage losses, increasing the
Project Diversion Ratio and further increasing EBID’s Allocation. As such, this analysis
probably understates the amount by which EBID’s allocation would increase if Project Supply
water were divided more equitably. Furthermore, the Allocation calculation does not incorporate
the likely changes in total reservoir releases and subsequent changes in Usable Supply that would
result from changes in allocation. In order to calculate the effect of both of these second order
factors, it is necessary to use an integrated model, such as the ILRGM. The results of that
analysis are in Section 4.
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3.1
Summary and Conclusions
Analysis of reported Project allocation and diversion data provides a conservative estimate of
how much water has been reallocated away from EBID as a result of D3 + Carryover, compared
to EBID’s historical 57% share of Project Supply.
This analysis shows for the period 2006 through 2019:
•
EBID’s Current-Year Allocations under D3 + Carryover fall short of 57% of the CurrentYear Allocation to the Districts by a total of 693,000 AF. On average EBID’s CurrentYear Allocation falls short of 57% by 50,000 AF each year.
•
EBID’s Charged Diversions under D3 + Carryover fall short of 57% of District Charged
Diversions by a total of 531,000 AF, or an average of 38,000 AF each year.
•
If EPCWID’s uncharged diversion and use of EPWU wastewater in the El Paso Valley is
included in the diversion calculation, then EBID’s share of diversions falls short of 57%
by a total of 708,000 AF, or an average of 50,000 AF each year.
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4
Run 11 versus Run 1: Net Effect of D3 Allocation Compared
with D1/D2 (57:43) Allocation
Run 11 is an alternative run, which is set up the same as the Base Run (Run 1) except for the fact
that the Project allocation method is not changed to D3 + Carryover in 2006 10. Instead, Run 11
continues to apply D1/D2 Allocation throughout the 2006 to 2017 period. Comparison of Run
11 to Run 1 allows us to quantify the impacts of D3 Allocation and the 2008 OA on Project
operations and deliveries relative to a 57:43 allocation split of Project Supply implemented
through D1/D2 Allocation 11. This analysis with the ILRGM not only calculates the immediate
reallocation of water on Project allocation and distribution, but also calculates the resulting
impacts on the hydrologic system, how those impacts change Project performance, and then how
those changes in Project performance further change Project allocation and distribution.
In this section I present analysis of the model output from these runs starting from the year 2005,
just before the two model runs diverge. To be consistent with Spronk (2020), these results are
presented in the form of graphs and tables showing Run 11 minus Run 1. These results represent
the change in allocation or diversion caused by returning to D1/D2 (57:43) Allocation.
4.1
Total Allocation
Figure 5 shows the Total Allocation (including Carryover) to each District, for the time period
2005 – 2017, for Run 1 (the Base Run) and for Run 11. I show these graphs to illustrate the
effects of Carryover, especially for EPCWID in low-supply years.
In general, EBID’s Total Allocation is higher in Run 11 (the D1/D2 run) than in Run 1, as would
be anticipated in a return to 57:43 Allocation. Conversely, EPCWID’s Total Allocation is lower
in Run 11 than in Run 1, as would be anticipated both because of EBID’s increased Run 11
allocation, and subsequent greater water use; and also because in Run 11 EPCWID is not able to
accumulate Carryover for use in low-supply years.
Figure 5. Total Allocation to Districts, Runs 1 and 11
10
The Base Run implements D3 Allocation in 2006 and Carryover in 2008.
11
A description of the D1/D2 Allocation method, the D3 Allocation method, and Carryover under the 2008 OA can
be found in Barroll (2019).
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4.2
Current-Year Allocation
Current-Year Allocation results for each District from Runs 1 and 11 are plotted in Figure 6.
Figure 6. Current-Year Allocations to Districts, Runs 1 and 11
Figure 7 shows the difference in Current-Year Allocation results for each District, and Table 6
tabulates Current-Year Allocation results for each District. As shown in Figures 6 and 7 and in
Table 6, the effects of a return to D1/D2 (57:43) Allocation are predominantly positive for EBID,
with a cumulative total 1.2 million AF of increased allocation. This means that the net effect of
the implementation of D3 + Carryover has been a reduction in EBID’s allocation by 1.2 million
AF over the 12 years from 2006 through 2017.
The effect of a return to D1/D2 are predominantly negative for EPCWID, and with a total
reduction in Current-Year Allocation of 0.2 million AF. This means that the net effect of the
implementation of D3 + Carryover has been an increase in EPCWID’s allocation by 0.2 million
AF over 12 years from 2006 through 2017, 1/6th (one-sixth) of the amount by which EBID’s
allocation was reduced. That is to say: the large deficit to EBID caused by D3 + Carryover
results in only a modest benefit to EPCWID.
Figure 7. Difference in Current-Year Allocation in Districts, Runs 1 and 11: Net Impact of
Implementing D1/D2 Allocation 2006-2017 instead of D3 Allocation + Carryover
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Table 6. District Current-Year Allocations, Runs 1 and 11: Net Impact of Implementing
D1/D2 Allocation 2006-2017 instead of D3 + Carryover
Current-Year Allocations
Comparison of Run 11 and Run 1,
EBID
EPCWID
Run 11 Run 11 Run 1
Run 11
Run 1
Run 1
Run 11
Run 1
Year
AF
AF
AF
AF
AF
AF
2005
494,979
494,979
0
376,862
376,862
0
2006
343,239
213,722
-129,517
347,542
177,227
-170,315
2007
230,031
342,432
112,401
305,167
278,852
-26,315
2008
316,148
494,979
178,831
388,192
396,914
8,722
2009
303,662
494,979
191,317
357,470
396,914
39,444
2010
263,891
411,577
147,686
268,731
332,739
64,007
2011
33,619
109,903
76,284
25,596
83,676
58,080
2012
110,596
217,598
107,002
172,242
165,671
-6,571
2013
101,912
12,076
-89,837
91,165
9,194
-81,971
2014
77,693
211,461
133,769
127,555
175,347
47,792
2015
148,876
205,078
56,203
225,858
169,975
-55,882
2016
95,409
242,209
146,800
214,548
184,409
-30,139
2017
141,763
428,909
287,145
377,309
346,148
-31,161
Sum
1,218,084
-184,309
4.3
Net RHG Diversions
In this section I quantify the impact of D3 Allocation plus Carryover on the Districts’ RHG
Diversions by comparing results from Runs 1 and 11.
Figure 8 plots the RHG Diversion results for each District for the period 2005 – 2017 from Runs
1 and 11. Figure 9 plots the difference in RHG Diversions between the two runs, showing the
net effect of Allocation method on how much water the District are simulated to divert at their
canal headings.
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Figure 8. Net RHG Diversions, Runs 1 and 11
Figure 9. Difference in Net RHG Diversions: Runs 1 and 11, Net Impact of Implementing
D1/D2 Allocation 2006-2017 instead of D3 Allocation + Carryover
The results plotted in Figures 8 and 9 show that EBID diverts considerably more water under the
D1/D2 Allocation (57:43) than under D3 + Carryover. Conversely EPCWID diverts less water
under D1/D2 Allocation than under D3 + Carryover.
The RHG Diversion results from Runs 1 and 11 are tabulated in Table 7. In summary, the
ILRGM calculates that under D1/D2 Allocation, EBID would have diverted approximately 1.2
million acre-feet more than under D3 + Carryover, while EPCWID would have diverted 0.3
million acre-feet less. Again, the net effect of the 2008 OA is to reduce EBID’s water supply
by a large amount (approximately 103,000 AF/yr on average since 2006), in order to obtain
a relatively small increase in the supply to EPCWID (approximately 30,000 AF/yr on
average since 2006).
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Table 7. Simulated Net RHG Diversions, Runs 1 and 11: Net Impact of Implementing
D1/D2 Allocation 2006-2017 instead of D2 Allocation + Carryover
Net RHG Diversions of Project Supply by EBID and EPCWID
Comparison of Run 11 and Run 1, Net Impact of Implementing D1/D2 Allocation 2006
– 2017 instead of D3 Allocation and 2008 OA
EBID
EPCWID
Run 11 Run 11 Year
Run 1
Run 11
Run 1
Run 1
Run 11
Run 1
2005
496,896
496,894
-2
261,182
261,206
24
2006
204,657
218,610
13,953
212,909
192,687
-20,222
2007
218,167
350,089
131,922
273,894
274,228
334
2008
286,285
483,276
196,991
260,100
251,975
-8,125
2009
306,158
482,700
176,542
317,032
259,628
-57,404
2010
329,193
416,550
87,358
306,683
267,755
-38,928
2011
106,982
113,324
6,342
209,232
97,184
-112,048
2012
141,861
223,567
81,706
155,465
169,687
14,222
2013
44,996
12,062
-32,934
82,838
25,167
-57,670
2014
133,721
217,430
83,709
122,924
182,916
59,991
2015
105,521
210,353
104,832
196,717
177,029
-19,688
2016
151,458
248,208
96,749
262,606
187,797
-74,808
2017
139,049
430,254
291,204
259,271
237,844
-21,428
Totals
1,238,371
-335,752
4.4
Simulated Total Project Supply Amounts
The results in Table 7 indicate that more total water is delivered to and diverted by the Districts
under D1/D2 Allocation than under D3 + Carryover, even though both model runs have the same
annual inflows to Elephant Butte Reservoir supplying the Project. Essentially, D1/D2 Allocation
allows more water in total to be delivered to the Project canal headings downstream than the
2008 Operating Agreement does, for the same total amount of Reservoir inflow. This result is a
natural outcome from the general principal in irrigation systems that when more water is
applied to lands upstream, there is more opportunity for "recycling", by which the same
water is diverted 2 or 3 times as it passes to downstream diversion points as return flow. 12
In the Lower Rio Grande, the extra water provided to EBID also improves aquifer conditions in
the upper Project by reducing groundwater pumping, reducing seepage losses from the main
stem of the Rio Grande, and improving drain flows. The total reduction in seepage losses and
increase in drain flows contributes to the total amount of water the Project can deliver, thereby
improving the delivery performance or delivery efficiency of the Project.
12
Other factors contribute to this difference in the total Project Supply delivered to the Districts: both total reservoir
evaporation and Mexican deliveries are different between these two runs.
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This is illustrated by the Project Diversion Ratios from the two model runs. (The Diversion Ratio
is a measure of Project delivery performance, and is defined as the total annual Charged
Diversions of Project Water divided by the annual release of Project water from Storage.) Figure
10 is a plot of the simulated Diversion Ratios simulated for Runs 1 and 11, and Table 8 provides
a tabulation of these values. Figure 10 shows that Run 11, in which D1/D2 Allocation is applied
from 2006 – 2017, typically has a higher Diversion Ratio, which is consistent with a higher total
Project diversion per quantity of Reservoir release.
Figure 10. Simulated Diversion Ratios in Run 1 and Run 11
Simulated Diversion Ratios 2005 - 2017
1.20
Run1 and Run 11
1.10
Diversion Ratio (unitless)
1.00
0.90
0.80
0.70
Run 1
0.60
Run 11
0.50
2005
2010
Year
2015
2020
Table 8. Simulated Diversion Ratios, Run 1 and Run 11, 2005-2017
Simulated Diversion Ratios, Run 1 and Run 11
Year
Run 1
Run 11
Year
Run 1
Run 11
2005
1.09
1.09
2012
0.80
0.84
2006
1.05
1.11
2013
0.74
0.63
2007
0.92
1.06
2014
0.76
0.78
2008
0.97
1.07
2015
0.85
0.81
2009
1.00
1.13
2016
0.76
0.86
2010
1.04
1.15
2017
0.77
0.99
2011
0.91
0.84
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4.5 Summary and Conclusions
In 2006, the Rio Grande Project made a substantial change in its allocation procedure, adopting
D3 Allocation and District carryover accounts. The effects of this re-allocation are calculated by
comparing Run 11, which implements D1/D2 (57:43) Allocation in 2006 through 2017, to Run
1, in which D3 + Carryover Allocation is implemented in those years.
The impacts during the years 2006 – 2017 resulting from this re-allocation are as follows:
• The cumulative total of EBID’s simulated D1/D2 Allocations during 2006 – 2017 are
1,218,000 AF higher than EBID’s simulated Current-Year Allocations under D3 +
Carryover. This indicates that on average EBID is allocated 103,000 AF less each year
because of the 2008 Operating Agreement.
•
The cumulative total of EBID’s simulated diversions under D1/D2 Allocation during 2006
– 2017 are 1,238,000 AF greater than EBID’s simulated diversions under D3 + Carryover.
This indicates that on average EBID receives 103,000 AF less Project Water each year
because of the 2008 Operating Agreement.
•
EPCWID’s D1/D2 Allocations are a cumulative total of 185,000 AF lower than EPCWID’s
Current-Year Allocations under D3 + Carryover. This is an average of 15,000 AF/yr
additional allocation to EPCWID under the 2008 Operating Agreement.
•
EPCWID’s net diversions under D1/D2 Allocation are a cumulative total of 336,000 AF
lower than under D3 + Carryover. This is an average of 28,000 AF/yr of additional Project
water to EPCWID.
These results show that the adoption of the 2008 Operating Agreement (D3 Allocation +
Carryover) had significant negative impacts on the amount of Project Water EBID was allocated
and diverted. The large magnitude of the EBID impacts primarily results from two different
factors:
1) Direct reallocation of water away from EBID under 2008 Operating Agreement, including
the effects of the large amounts of EPCWID Carryover, and
2) Hydrologic effects of the increases in New Mexico groundwater pumping and decreases in
aquifer recharge caused by the 2008 Operating Agreement. These aquifer impacts reduce
Project performance (reduce the Diversion Ratio), reduce Project Supply, and thus further
reduce EBID’s allocation under the D3 Allocation method (i.e. “the vicious cycle”).
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5 Runs 15, 15a, 15b, and 15c (Run 15 et al.): Early EPCWID
Operations
Run 15 et al. are hypothetical runs that are identical to the historical base run (Run 1) except that
changes in accounting, operations and pumping are implemented in the El Paso Valley. Runs 15,
15a and 15b modify EPCWID operations and accounting in the later parts of these model runs, to
more consistently reflect operations and Project Accounting in the El Paso Valley as they
occurred in earlier years, prior to the 2008 OA and prior to the change in accounting that
occurred in 1979.
5.1 Run 15a: Charges for All EPWU Wastewater and Elimination of ACE Credit
Run 15a changes Project Accounting so that EPCWID is charged for the diversion and use of all
wastewater discharged from the City of El Paso in the El Paso Valley (“EPV Wastewater”)
during the Caballo release season, including wastewater discharged into EPCWID
conveyances. 13 Run 15a also eliminates the relatively recent ACE Credit, which awards
EPCWID extra allocation as a reward for mitigating delivery inefficiencies that were in part
caused by Texas groundwater pumping. 14
The accounting in Run 15a is more consistent with earlier Project operations and accounting.
From the earliest days of the Project until 1967 all of El Paso’s wastewater was discharged into
the Rio Grande above Riverside Dam, and the diversion of this water at Riverside was included
in the accounting of Project Supply. 15 The ACE Credit did not exist until 2003, and was
instituted to reward the ACE bypass of the Rio Grande seepage that itself was largely caused by
Texas and Mexican groundwater pumping. Aside from these accounting changes, Run 15a is the
same as Run 1 (the historical base run) and a comparison of these runs allows us to isolate the
effects of the accounting anomaly that allows EPCWID to use El Paso wastewater (which largely
consists of Project return flow 16) free of charge, and the ACE Credit.
The simulated Charged Diversions from Run 1 (the Base Run) and Run 15a are plotted in Figure
11 for the entire simulation period, 1940 – 2017.
13
For more complete discussion of El Paso Valley wastewater issues, see Barroll (2020), Section R7.
14
For more complete discussion of the ACE, see Barroll (2020), Section R8.
15
Starting in 1967, part of El Paso’s wastewater was discharged into the Riverside Canal at a location below the
gage at which the Riverside diversion are measured, and so this wastewater was not included in accounting of
Project Supply. Starting in 1999, Haskell R Street wastewater (which previously discharged to the Rio Grande and
was accounted Project Supply) was intercepted by the American Canal Extension, and from that time forward
EPCWID has been allowed to divert and use that water without charge.
16
Barroll (2020), Section R7.
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Figure 11 shows that these accounting changes have little to no impact on EBID’s diversions
before 2006, and that starting in 2006 they tend to increase EBID’s Charged Diversions.
EPCWID’s Charged Diversions for Run 15a show a small increase starting in approximately
1980, reflecting the fact that in Run 15a EPCWID is being charged for the diversion and use of
EPWU wastewater, which in Run 1 it is using free of charge.
Figure 11. Simulated Charged Diversions, Runs 1 and 15a, 1940-2017
Simulated Charged Diversions for the period 2000 through 2017 are plotted in Figure 12 and
tabulated in Table 9. Table 9 shows that the benefits to EBID of charging EPCWID for all
EPWU wastewater and eliminating the ACE Credit are substantial, as EBID’s diversions from
Run 15a are considerably higher than Run 1. EBID’s Charged Diversions in Run 15a are greater
in every year, and the total increase in EBID’s Charged Diversions in this period is 470,000 AF.
EPCWID’s Run 15a Charged Diversions are also somewhat higher but this is largely because in
Run 15a EPCWID is charged for the diversion and use of EPWU wastewater, while in Run 1
EPCWID still diverts and uses the wastewater but is not charged for it.
Figure 12. Charged Diversions, Runs 1 and 15a, 2000-2017
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Table 9. Simulated Charged Diversions, Runs 1 and 15a: EPV Wastewater and ACE
Credit
Charged Diversions to Districts: Run 1 and Run 15a; 2006 – 2017
EBID Charged Diversions
EPCWID Charged Diversions
Run 1
Run 15a
Run 15a - Run 1
Run 1
Run 15a
Run 15a - Run 1
Year
AF
AF
AF
AF
AF
AF
2000
481,143
475,780
-5,363
329,682
362,989
33,307
2001
491,744
491,752
8
306,054
334,700
28,646
2002
491,796
491,796
0
321,794
338,646
16,852
2003
340,912
348,669
7,756
217,108
245,860
28,752
2004
234,605
237,967
3,362
190,306
182,563
-7,743
2005
486,958
488,059
1,101
246,933
282,603
35,670
2006
199,360
245,500
46,139
195,503
221,915
26,412
2007
211,626
245,129
33,504
259,806
274,926
15,120
2008
278,630
348,110
69,480
246,057
272,910
26,853
2009
298,781
406,616
107,835
302,148
322,049
19,901
2010
321,683
337,479
15,797
291,560
279,091
-12,469
2011
98,467
135,530
37,062
239,594
219,706
-19,889
2012
135,800
145,364
9,564
157,542
177,653
20,111
2013
42,538
78,503
35,965
76,014
69,641
-6,373
2014
129,599
115,676
-13,923
110,806
133,801
22,995
2015
96,739
138,893
42,154
246,835
241,502
-5,333
2016
145,167
160,476
15,309
259,694
249,302
-10,391
2017
132,611
196,475
63,863
261,451
279,419
17,967
Total
469,849
230,576
Review of these results (and the more complete set of results in Spronk (2020)) indicates that
these accounting factors (ACE Credit and EPWU wastewater charges) have little impact on
EBID until the advent of D3 Allocation + Carryover. This is because D3 Allocation reduces
EBID’s allocation for any reduction in the Diversion Ratio, and the Diversion Ratio is calculated
using Charged Diversions. As a result, any reduction in Charged Diversions (including those
due to accounting credits) automatically reduces EBID’s D3 Allocation (Barroll (2020), Table
3).
Furthermore, Carryover causes these factors to have additional negative impacts on EBID. Prior
to the implementation of Carryover, the effect of Allocation Credits and uncharged diversions on
EPCWID’s Allocation would disappear at the end of each year when all unused allocation
returned to the common supply of water available for the next year’s allocation. Under
Carryover, EPCWID’s unused allocation is carried over into the following year, and converted
into Carryover Obligation that is sequestered out of the Usable Supply before any allocation to
EBID can occur (Barroll (2020), Sections R6 and R9). In recent years, part of EPCWID’s
unused allocation results from not being charged for the use of EPWU wastewater in the El
Paso Valley and from the ACE Credit.
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5.2 Run 15b: EPCWID Utilization of El Paso Valley (EPV) Drain Flows
Run 15b is identical to Run 1, except that it changes EPCWID operations and Project
Accounting so that 1) EPCWID diverts and uses drain flow from the River Drain system 17 when
available, adjusting its reservoir demand accordingly, and 2) EPCWID is charged in Project
Accounting for the diversion and use of this drain flow.
This diversion of EPV drain flows and Project charges associated with those diversion are
consistent with earlier Project operations and accounting. Prior to 1938, the River Drain (and
other drains as well) discharged into the Rio Grande above the Tornillo heading, 18 which was at
that time the last diversion heading in the Rio Grande Project. This drain flow is here referred to
collectively as “EPV drain flow”. This drain water was diverted at the Tornillo Canal heading,
and it was accounted as Project Supply.
Following the Rectification of the Rio Grande in the Fabens area in 1938, the drain system near
Fabens was re-routed so that water from the River Drain (and its tributary, the Middle Drain)
could be diverted into the Riverside Canal Extension, which now supplied the Tornillo Canal
heading. Any drain flow not diverted was routed to the Fabens Waste Drain. Reclamation
records from 1945 until about 1980 show diversions of up to 30,000 AF/yr from the River Canal
into the Riverside Canal Extension, and Project Records indicate that these diversions are
included in the Reclamation Water Distribution Reports that form the basis of the D2 Curve. 19
That is, such diversions were accounted as part of Project Supply. Other drains in this area were
routed directly into the Fabens Waste Drain.
Post-1978 Project Accounting does not include any term for the diversion of El Paso Valley
drain flows, and there is no evidence that EPCWID has diverted drain flow in the Fabens area for
many years. Nevertheless, these drain flows were a historical source of Project Supply, both in
the years leading up to the Rio Grande Compact and during the D2 period. Run 15b provides an
estimate of how much drain flow could have been diverted by ECPWID near Fabens throughout
the model run. Comparison of Run 15b and Run 1 provides an estimate of the effect of El Paso
drain flow on the distribution of Project Supply if diverted and charged to EPCWID.
The ILRGM simulates all of the drains above Fabens as one, so in order to simulate diversion of
only the flows from the River Drain system the simulated diversion amount diverted is capped at
70% of the total simulated drain flow above Fabens.
17
The Middle Drain discharges into the River Drain below the River Drain’s gaging point, and so the gaged flows of
both drains are available for diversion into the Riverside Canal Extension at Fabens.
18
The Tornillo heading was built in 1923 for the stated purpose of capturing Project return flows. “[T]he site of this
heading [Tornillo] furnishes the means to collect a large amount of recovered and developed water of the project for
use in the Tornillo area, and for sale to the Hudspeth Counting Irrigation District below the project limits.” 1923
Project History, Chapter 1, Introductory and General, page 5.
19
Barroll (2019), Section 5.2.2 and Appendix C.
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A comparison of the historical reported drain flows near Fabens 20, historical diversions of drain
flow at Fabens, and the simulated diversion of drain flow at Fabens from Run 15b, is provided in
Figure 13. These data show:
1) The actual reported diversion of drain flow at Fabens during the 1940s through the
1970’s is reasonably represented by Run 15b. In a number of years, the model
simulates somewhat higher drain flow diversions, representing the availability of more
drain flow than was actually diverted.
2) In approximately 1980, the diversion of drain flow at Fabens appears to have ceased,
even though the flows measured in the Fabens Waste Drain indicates that the drains
above Fabens were still flowing.
3) Run 15b of the model simulates diversion of drain flow roughly consistent with the
actual availability of drain flow as measured in the Fabens Waste Drain through
approximately 2011, after which the Run 15b simulates diversion of more drain flow
than was likely available historically. This may either be a reflection of a less than
perfect calibration of drain flow, or may be a result of better general hydrologic
conditions in Run 15b compared with historical conditions due to diversion and use of
EPV drain flows during the 1980’s, 1990’s and 2000’s.
Figure 13. Drain Flows Near Fabens, Reported Diversion of Drain Flow at Fabens, and
Simulated Diversion of Drain Flow Near Fabens (Run 15b)
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80,000
60,000
40,000
20,000
0
1940
1950
1960
1970
1980
1990
2000
2010
2020
Reported Drain Water Diverted at Fabens
Reported Sum of All Drain Water Above Fabens
Reported Sum of Middle and River Drain
Reported Fabens Waste Drain
Simulated Run 15b Drain Water Diverted at Fabens
20
Following the Rectification of the Rio Grande all of the El Paso Valley drains above Fabens were routed into the
Fabens Waste Drain, with the exception of the flow from the River Drain which was diverted into the Riverside
Canal Extension. The El Paso Valley drains above Fabens were measured separately until 1984, after which the
resulting flow in the Fabens Waste Drain was measured.
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Differences between Runs 1 and 15b (in which EPV drain flow is utilized) become noticeable in
approximately the year 2000. Current-Year Allocation results from Runs 1 and 15b for the
period 2000 through 2017 are plotted in Figure 14 and Tabulated in Table 10.
These results show that in the year 2003 allocations for both EBID and EPCWID are
significantly higher in Run 15b than Run 1. This happens because during full-supply years that
preceded 2003 (the late 1990’s and early 2000’s), EPCWID’s use of EPV drain flow in Run 15b
resulted in EPCWID calling for less water from reservoir storage. By the end of 2002, the last
full-supply year, reservoir storage in Run 15b is significantly greater than in Run 1. Greater
reservoir storage allows larger 2003 allocations in the Run 15b.
Starting in 2006, EBID is also allocated substantially more water in Run 15b than in Run 1. This
suggests that the improvement in Project Performance caused by the use of EPV drain flows
resulted in a higher Diversion Ratio and higher consequent allocation to EBID.
Figure 14. Simulated Current-Year Allocation, Runs 1 and 15b, 2000-2017
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Table 10. Simulated Current-Year Allocation, Runs 1 and 15b: Net Impact EPV Drain
Flow Diversion and Accounting
Current-Year Allocation to Districts: Run 1 and Run 15b; 2005 - 2017
EBID Allocation
EPCWID Allocation
Run 1
Run 15b
Run 15b - Run 1
Run 1
Run 15a
Run 15b - Run 1
Year
AF
AF
AF
AF
AF
AF
2000
494,979
494,979
0
376,862
376,862
0
2001
494,979
494,979
0
376,862
376,862
0
2002
494,979
494,979
0
376,862
376,862
0
2003
341,165
426,059
84,894
278,116
344,102
65,986
2004
234,774
253,133
18,359
193,878
208,556
14,678
2005
494,979
494,979
0
376,862
376,862
0
2006
343,239
434,590
91,351
347,542
381,353
33,810
2007
230,031
282,929
52,898
305,167
312,428
7,261
2008
316,148
377,721
61,573
388,192
388,192
0
2009
303,662
371,621
67,958
357,470
359,598
2,128
2010
263,891
326,185
62,294
268,731
270,444
1,712
2011
33,619
22,226
-11,393
25,596
16,922
-8,674
2012
110,596
114,120
3,525
172,242
169,063
-3,179
2013
101,912
82,519
-19,393
91,165
126,584
35,419
2014
77,693
77,710
18
127,555
120,251
-7,303
2015
148,876
158,299
9,423
225,858
233,146
7,288
2016
95,409
109,862
14,453
214,548
210,890
-3,657
2017
141,763
176,937
35,174
377,309
380,239
2,930
Total
471,133
148,398
Charged Diversions from Runs 1 and 15b for the years 2000 through 2017 are plotted in Figure
15 and tabulated in Table 11. EPCWID’s Charged Diversions in Run 15b are generally slightly
larger than in Run 1, while EBID’s Charged Diversions in Run 15b are significantly larger than
in Run 1. This means that the EBID would get a significant benefit if EPCWID were to
divert, and be charged for diverting, EPV drain flows. Table 11 shows that EBID’s total
cumulative Charged Diversions since the year 2000 might have been as much as 460,000 AF
greater if EPCWID had diverted, and been charged for the diversion of, EPV drain flows since
the mid-1990’s. (Benefits to Project Storage accruing prior to the last reservoir spill in the mid1990’s would have been wiped out by the spill.)
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Figure 15. Simulated Charged Diversions, Runs 1 and 15b, 2000-2017
Table 11. Simulated Charged Diversions, Runs 1 and 15b: EPV Drain Flow, 2000-2017
Charged Diversions to Districts: Run 1 and Run 15b; 2005 - 2017
EBID Charged Diversions
EPCWID Charged Diversions
Run 1
Run 15b
Run 15b - Run 1
Run 1
Run 15b
Run 15b - Run 1
Year
AF
AF
AF
AF
AF
AF
2000
481,143
493,534
12,392
329,682
354,372
24,690
2001
491,744
492,335
591
306,054
292,757
-13,297
2002
491,796
491,892
96
321,794
309,518
-12,276
2003
340,912
425,431
84,518
217,108
257,586
40,478
2004
234,605
253,186
18,581
190,306
200,092
9,786
2005
486,958
487,921
963
246,933
243,445
-3,488
2006
199,360
252,272
52,912
195,503
231,466
35,963
2007
211,626
241,884
30,258
259,806
261,285
1,480
2008
278,630
324,317
45,687
246,057
244,430
-1,628
2009
298,781
359,884
61,103
302,148
295,716
-6,432
2010
321,683
396,987
75,305
291,560
284,053
-7,507
2011
98,467
131,665
33,198
239,594
234,631
-4,964
2012
135,800
142,075
6,274
157,542
173,437
15,895
2013
42,538
54,434
11,896
76,014
61,566
-14,448
2014
129,599
95,137
-34,462
110,806
143,288
32,482
2015
96,739
110,147
13,408
246,835
246,500
-335
2016
145,167
158,440
13,273
259,694
254,551
-5,143
2017
132,611
165,176
32,564
261,451
262,530
1,079
Total
458,558
92,335
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5.3 Run 15: Combined EPCWID Accounting Run: EPCWID Utilization of EPV
Drain Flows, Charged for Use of EPV Wastewater, and Elimination of ACE
Credit
Run 15 combines both of the modifications from Run 15a and Run 15b. That is, in Run 15 the
ACE Credit is eliminated, all EPWU wastewater in the El Paso Valley that is delivered to
EPCWID during the Caballo release season is charged to ECPWID in Project accounting, and
drain flow at Fabens is diverted by EPCWID and charged to ECPWID in Project accounting. The
results of this combined run are shown for the years 2000 through 2017 in Table 12. These
results show a large benefit to EBID, totaling 880,000 AF, if EPCWID’s operations (diverting
EPV drain flow) and accounting (Project charges for EPV drain flow and use of all EPWU
wastewater) were modified so as to be more consistent with earlier – and more equitable –
Project operations and accounting.
Table 12. Simulated Charged Diversions, Runs 1 and 15 (Combined Run), 2000-2017
Charged Diversions to Districts: Run 1 and Run 15; 2005 - 2017
EBID Charged Diversions
EPCWID Charged Diversions
Run 1
Run 15
Run 15b - Run 1
Run 1
Run 15
Run 15b - Run 1
Year
AF
AF
AF
AF
AF
AF
2000
481,143
492,848
11,705
329,682
375,121
45,439
2001
491,744
492,329
586
306,054
332,242
26,188
2002
491,796
491,891
95
321,794
328,811
7,017
2003
340,912
427,935
87,023
217,108
283,510
66,402
2004
234,605
256,925
22,320
190,306
196,560
6,255
2005
486,958
487,881
923
246,933
283,943
37,010
2006
199,360
276,328
76,967
195,503
247,084
51,581
2007
211,626
275,157
63,531
259,806
286,397
26,592
2008
278,630
388,601
109,971
246,057
271,064
25,006
2009
298,781
452,336
153,555
302,148
316,245
14,097
2010
321,683
362,660
40,978
291,560
278,567
-12,993
2011
98,467
155,351
56,884
239,594
227,319
-12,275
2012
135,800
153,000
17,200
157,542
175,687
18,145
2013
42,538
88,867
46,329
76,014
75,281
-733
2014
129,599
147,909
18,309
110,806
109,867
-938
2015
96,739
148,888
52,149
246,835
233,473
-13,362
2016
145,167
168,777
23,609
259,694
256,086
-3,607
2017
132,611
230,944
98,333
261,451
282,792
21,341
Total
880,466
301,164
Table 12 also shows that EPCWID would have, on average, higher Charged Diversions if these
operational and accounting changes were made. This increase in Charged Diversion probably
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largely reflects the fact that under the model scenario EPCWID is now being charged for its
historical use of EPWU wastewater, thus increasing its Charged Diversion.
Note that the net impacts from Run 15a and Run 15b do not add up to the net impacts from the
combined Run 15. This result occurs because the ILRGM is a non-linear model that simulates
the existing non-linearities in Project allocation and operations. For example, when Project
storage levels (in the reservoirs) are low, and Project allocations are relatively low, an increase in
reservoir storage can increase the Project allocations. However, once a District’s allocation has
been increased to its full-supply amount, further increases in Project storage will not cause
increases in that District’s allocation. This change in response is “non-linear” (that is, the
response is not directly proportion to the causal factor), and a model that simulates this correctly
will also be non-linear.
5.4 Summary and Conclusions
If the relatively recent ACE Credit were eliminated, and EPCWID were again charged for its
diversion and use of EPWU wastewater treatment plan discharges into the Project, the ILRGM
calculates the result would be a cumulative total increase in EBID’s Project diversions of 470,000
AF over the period 2000 – 2017. The annual impacts become larger starting in 2006, the year D3
Allocation + Carryover is implemented in the Base Run. Impacts average 36,000 AF/yr from 2006
through 2017. Increases in EPCWID’s Charged Diversions are also simulated, a total of 230,000
AF from 2000 to 2017, but this increase is largely a result of EPCWID being charged for the
EPCWID wastewater it has recently been using without charge.
If EPCWID were required to divert El Paso Valley drain flows, as they had done historically,
and were charged for such diversions, the ILRGM calculates an increase in EBID’s allocation by
a cumulative total of 471,133 AF, and an increase in EBID Project diversions by a cumulative
total of 458,000 AF over the period 2000 - 2017. EPCWID’s simulated allocations and Charged
Diversions would also have been larger. Current-Year Allocations would have been larger by a
cumulative total of 148,000 AF and Charged Diversions by a cumulative total of 92,000 AF.
These increases are simulated because the diversion and use of El Paso Valley drain flows would
constitute an increase of Project Supply above current levels.
Both sets of issues were addressed in a combination run that eliminated the ACE Credit, charged
EPCWID for its diversion and use of wastewater treatment plant discharges and utilized El Paso
Valley drain returns in the ILRGM (Run 15). The results of this run show a total increase of
880,000 AF to EBID Project diversions from 2000 through 2017.
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6 Runs 16 and 16a: Conjunctive Management at D1/D2 Period
Levels
At the direction of New Mexico’s legal counsel, I have worked with New Mexico expert Greg
Sullivan to describe two scenarios that are consistent with my Opinions related to the D1/D2
Allocation and the Project operations and accounting procedures in place during the D1/D2 time
period (1951 – 1978). Mr. Sullivan then coordinated with other New Mexico experts to simulate
those scenarios using New Mexico’s ILRGM for the historic period from 1940 to 2017. The
Spronk Rebuttal Report (2020) provides a description of the scenario specifications and the
results of the modeling analyses along with high-level observations of the results. In this
Supplemental Report, I describe the basis for the scenarios (Run 16 and Run 16a) and offer some
observations of the results.
6.1 Model Results
Runs 16 and 16a are hypothetical runs that simulate the hydrologic history of the Project area
through 2017, in which
• Project Supply is allocated 57:43 using the D1/D2 Allocation method through 2017,
• The operational and accounting principles described in Run 15 are implemented through
2017, and
• Groundwater use to the levels occurring during the D2 Period (1951-1978) is
incorporated.
In essence Runs 16 and 16a are simulations that extend earlier Rio Grande Project operations
(including diversion of El Paso Valley drain flows), earlier Project accounting (including charges
for the diversion of EPWU wastewater and El Paso Valley drain flows), and 57:43 Project
allocation, until the present time. In addition, pumping limitations are imposed so that irrigation
pumping levels cannot exceed the level occurring during the D2 time period (Run 16 and 16a)
and non-irrigation well pumping is limited to the maximum amount occurring during the D2 time
period (Run 16a). The only difference between Runs 16 and 16a is that in Run 16a nonirrigation well pumping (municipal, industrial, etc.) is also limited, with the limit set equal to the
maximum amount diverted for those uses during the D2 Period.
Table13 provides a summary of how key model parameters are set for Run 1 and Runs 16 and
16a.
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Table 13. Summary Description of Settings for Runs 1, 16, and 16a
Summary of Runs 1, 16, and 16a
Run 1
Run 16
Run 16a
NM Irrigation Well
Historical, calculated
10-year average limited
10-year average limited
Pumping
based on crop demand
to 166,866 AF/yr,
to 166,866 AF/yr,
and SW shortage
calculated as in Run 1
calculated as in Run 1
TX Irrigation Well
Historical, calculated
10-year average limited
10-year average limited
Pumping
based on crop demand
to 70,783 AF/yr
to 70,783 AF/yr
and SW shortage
NM Non-Irrigation
Same as occurred
Same as occurred
Limited to maximum of
Well Pumping
historically
historically
D2 period: 20,993 AF/yr
TX Non-Irrigation
Same as occurred
Same as occurred
Limited to maximum of
Well Pumping
historically
historically
D2 period: 30,264 AF/yr
in Mesilla basin, 89,979
AF/yr in Hueco bolson
Irrigated Acreage and
Same as occurred
Same as occurred
Same as occurred
Irrigation Water
historically
historically
historically
Requirements
Project Allocation
57:43 through 2005, D3
57:43 using D1/D2
57:43 using D1/D2
Method
in 2006 & 2007,
Method
Method
D3+Carrover 20082017
EPWU Wastewater
Diversion and use
EPCWID charged for
EPCWID charged for
EPWU wastewater
diversion and use of
diversion and use of
discharged in El Paso
EPWU wastewater
EPWU wastewater
Valley not charged to
during Caballo Release
during Caballo Release
EPCWID
Season
Season
EPV Drain Flow
No charge for use of El
EPCWID diverts and is
EPCWID diverts and is
Paso Valley drain flow
charged for diverting
charged for diverting
after 1978
available drain flow in
available drain flow in El
El Paso Valley
Paso Valley
ACE Credit
ACE Credit
ACE Credit eliminated
ACE Credit eliminated
implemented starting
2003, historical values
Because both Run 16 and 16a simulate 57:43 Allocation through 2017, EBID’s allocation does
not suffer the dramatic reduction in 2006 caused by D3 Allocation (as actually occurred, see
Barroll (2019), Section 8), and New Mexico irrigation well pumping is not artificially inflated as
a result. Also, in both runs EPCWID is charged in Project Accounting for all diversion and use
of drain flow in the El Paso Valley during the Caballo release season, the ACE Credit is
eliminated, and EPCWID diverts and is charged for use of El Paso Valley drain flow. These
changes improve EBID’s allocation and diversion of Project Supply in many years, especially (as
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shown in Section 5 of this report) since the year 2003. This improvement of EBID’s Project
Supply further reduces the need for irrigation well pumping in New Mexico. As a result, in Runs
16 and 16a, New Mexico irrigation well pumping never reaches the limits described in Table 13.
EPCWID does not reach those limits either, because of the large reduction in EPCWID’s
irrigation water demand since the D2 Period (1951 – 1978).
Figure 16 is a plot of the annual Current-Year Allocations for EBID and EPCWID for the years
2000 through 2017 for Run 16 and 16a. Figure 17 is a plot of the Charged Diversions for EBID
and EPCWID for the years 2000 through 2017 for Run 16 and 16a.
Figure 16. Simulated Current-Year Allocations, Runs 1, 16 and 16a
Figure 17. Simulated Charged Diversions, Runs 1, 16 and 16a
Figures 16 and 17 show almost no difference between the results from Runs 16 and 16a. This
indicates that the factors that differ between the runs (that is: New Mexico non-irrigation well
pumping reaching approximately 40,000 in Run 16 and remaining at 20,000 AF/yr in Run 16a)
have little impact on the model results. In part this is likely caused by the fact that much of New
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Mexico’s non-irrigation well pumping is effectively offset by wastewater returns to the Rio
Grande which are accounted as Project Supply when diverted downstream (see Barth
Rebuttal, 2020). This small impact is also probably related to the fact that non-irrigation well
pumping in the New Mexico part of the LRG is quite small compared with other stresses, such as
irrigation well pumping.
Figure 16 also shows that EBID’s allocations and Charged Diversion are considerably higher in
Run 16 (and 16a) than they are for Run 1, while EPCWID’s allocation and diversions in Run 16
are sometimes higher, and sometimes lower, but generally not greatly different that those in Run
1. These differences in diversion are quantified in Table 14. Over the 18-year period from 2000
through 2017, EBID diverts a total 1,620,000 AF more in Run 16 than it did in the Base Run
(Run 1). Conversely, EPCWID diverts 39,000 less in Run 16 than it did in the Base Run. This
shows that the reallocation involved in the 2008 OA does not greatly benefit EPCWID compared
to what it would have diverted if D1/D2 conditions still applied (including the Run 15 EPCWID
operational and accounting changes). EBID, on the other hand would have benefitted greatly if
57:43 allocation had been maintained and EPCWID had been operated and its diversions
accounted for, as had been the case during the D1/D2 Period.
Table 14. Simulated Charged Diversions, Runs 1 and 16, 2000-2017
Charged Diversions to Districts, Runs 1 and 16 (D1/D2 Condition Runs)
EBID Charged Diversions
EPCWID Charged Diversions
Run 1
Run 16
Run 16 - Run 1
Run 1
Run 16
Run 16 - Run 1
2000
481,143
492,739
11,596
329,682
375,090
45,408
2001
491,744
492,324
580
306,054
332,195
26,141
2002
491,796
491,891
95
321,794
328,814
7,020
2003
340,912
425,454
84,542
217,108
283,336
66,228
2004
234,605
255,608
21,003
190,306
195,609
5,304
2005
486,958
487,885
927
246,933
283,691
36,759
2006
199,360
267,685
68,325
195,503
207,908
12,405
2007
211,626
369,990
158,364
259,806
278,182
18,376
2008
278,630
483,791
205,161
246,057
271,102
25,044
2009
298,781
471,418
172,636
302,148
268,942
-33,206
2010
321,683
450,155
128,473
291,560
280,760
-10,800
2011
98,467
137,620
39,152
239,594
106,967
-132,627
2012
135,800
239,315
103,515
157,542
185,744
28,202
2013
42,538
28,416
-14,122
76,014
25,001
-51,013
2014
129,599
202,114
72,514
110,806
155,354
44,549
2015
96,739
235,254
138,515
246,835
180,242
-66,593
2016
145,167
266,750
121,583
259,694
201,779
-57,915
2017
132,611
440,497
307,886
261,451
258,450
-3,002
Sum
1,620,743
-39,722
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6.2 Summary and Conclusions
Runs 16 and 16a simulate a continuation of the conditions existing during the D2 Period (1951 –
1978) into the present day. The model modifications that were implemented to simulate Project
allocation, accounting, and operations during the D2 period are:
1) D1/D2 Allocation applied through 2017
2) Post-1978 irrigation well pumping limited, on average, to the average levels occurring
during the D2 Period
3) (Post-1978 Non-irrigation well pumping limited to the maximum level occurring during
the D2 Period: Run 16a only.)
4) ACE Credit eliminated
5) EPCWID charged for its diversion and use of EPWU wastewater in the El Paso Valley
throughout the Run
6) Continued diversion and use of El Paso Valley drain flows by EPCWID throughout the
Run
In fact, the pumping constraints did not impact the simulated irrigation well pumping in Runs 16
or 16a for either New Mexico or Texas. Texas’s irrigation demands have decreased substantially
since the D2 period, and the Project modifications made for Runs 16 and 16 did not change that.
For New Mexico, the allocation, accounting, and operational modifications applied in these runs,
such as D1/D2 Allocation, increased EBID’s share of Project Water enough to reduce New
Mexico’s total need for irrigation well pumping below average D2 levels.
The non-irrigation well pumping limitation in Run 16a had no impact on Texas’ non-irrigation
well pumping after 1978, but that constraint did limit New Mexico non-irrigation well pumping
to approximately 20,000 AF/yr.
Figures 16 and 17 show almost no difference between the results from Run 16 and Run 16a,
suggesting that the impact of post-1978 non-irrigation pumping increases have small
impact on Project allocation and diversions.
Comparison of Run 1 and Run 16 shows that under Run 16 (D1/D2 conditions through present)
EBID is allocated and diverts more water than under actual historical conditions. EPCWID’s
allocation and diversion under D1/D2 conditions are sometimes higher and sometimes lower
than under actual historical conditions.
In summary, if Project allocation methods and the operations and accounting within Texas had
remained consistent with the D2 Period (1951-1978), EBID would be have been allocated and
received more Project Supply in recent years than they have received, New Mexico farmers
would have pumped less groundwater, and EPCWID’s allocation and delivery of Project Supply
would have been little different than under D3 + Carryover.
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Summary Opinions and Conclusions
In this Supplemental Report, I summarize results of certain runs of the revised Integrated Lower
Rio Grande Model (“ILRGM”) to further support the opinions I express in my 2019 Expert
Report and 2020 Expert Rebuttal.
The questions that I use the ILRGM model results to address are:
1) What are the impacts of New Mexico’s groundwater pumping on the amount of water
allocated and delivered to Texas through the Rio Grande Project?
2) What are the impacts of D3 Allocation and the 2008 OA on the amount of water allocated
and delivered to New Mexico by the Project?
3) How do the impacts of New Mexico’s groundwater pumping on Texas compare with the
amount of water re-allocated away from EBID and New Mexico under the 2008 OA?
4) What has been the impact of changes in Project operations and accounting in the El Paso
Valley on the amount of water allocated and delivered to New Mexico by the Project?
5) How would Project allocation and delivery differ if the conditions existing during the D2
period (1951 – 1978) had continued to the present day?
My analysis consists of comparisons of Project allocation between different model runs, and
comparison of Project diversions between model runs. In general, a District’s diversion amounts
are driven by and constrained by the amounts it is allocated. As a result, analysis of modeled
allocations and diversions usually show similar trends, with minor differences in quantity and in
detail. Typically, I look at both types of results in order to understand the model results more
fully.
RUN 3 SUMMARY:
The impacts of New Mexico groundwater pumping are calculated by comparing a run of the
ILRGM in which all historical New Mexico groundwater pumping was turned off (Run 3) to
the historical Base Run (Run 1). The resulting impacts occurring in 1980 through 2017 are as
follows:


There is no impact on the allocation of Project Supply to EPCWID or EBID for the fullsupply years 1980 – 2002.



There are limited impacts to EPCWID in the years 2003 through 2005 when all of New
Mexico’s pumping is turned off in Run 3. The cumulative total impacts to the Districts
occurring during 2003 – 2005 are:
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o An increase of EPCWID’s allocation totaling 128,000 AF over all three years 2003,
2004 and 2005
o An increase of EPCWID’s net diversion for all three years totaling 86,000 AF
o An increase of EBID’s allocation for all three years totaling 164,000 AF
o An increase of EBID’s net diversion for all three years totaling 167,000 AF


The impacts simulated for 2006 – 2017 are dominated by the imposition of D3 + Carryover
from the 2008 Operating Agreement, which resulted in significantly increased groundwater
pumping by EBID farmers. As a result, the simulated impacts are larger than those that
would have occurred if the 2008 OA had never been implemented. During these years,
2006-2017, New Mexico is shorted Project surface water.

RUN 11 SUMMARY:
The impacts of 2008 Operating Agreement (“D3 + Carryover”) on the amount of Project water
allocated and delivered to New Mexico can be calculated both from an analysis of actual Project
Allocation and Diversion data, and by the analysis of outputs from the ILRGM (Run 11 versus
Run 1 comparison).


Analysis of historical allocation and diversion data shows that EBID’s Allocations and
Diversions after 2006 fall short of a 57% share of Project Supply by approximately
600,000 AF over the period 2006 through 2019.



EBID’s average annual shortfall from 57% is 50,000 AF each year starting in 2006. This
is a first-order analysis (i.e. a conservatively low estimate without reallocation and reoperation) that does not include the actual changes in Project performance that would
occur, and supply that would result from a significant change in allocation, such as a
return to 57:43 Allocation.



The actual effects of reallocation are simulated by the ILRGM. Using the ILRGM, I
calculate that the impacts of 57:43 (or D1/D2) Allocation during 2006 – 2017, as compared
with historical/actual D3 Allocation + Carryover during that time. The ILRGM impacts
are as follows:
o EBID’s simulated D1/D2 Allocations are 1,053,000 AF higher than its Allocation
under D3 + Carryover.1 This indicates that on average EBID is allocated 88,000
AF less each year because of the 2008 Operating Agreement.

1

This is cumulative total of differences over the 2006 – 2017 period, comparing D2 Allocation with Current-Year
Allocation under D3 + Carryover.
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o EBID’s total simulated diversions under D1/D2 Allocation are 1,131,000 AF higher
than under D3 + Carryover. This indicates that on average EBID receives 94,000
AF less Project Water each year because of the 2008 Operating Agreement.
o EPCWID’s D1/D2 Allocations during 2006 – 2017 are a total of 182,000 AF lower
than EPCWID’s Allocations under D3 + Carryover for the same period.2 This is
an average of 15,000 AF/yr additional allocation to EPCWID under the 2008
Operating Agreement.
o EPCWID’s total net diversions under D1/D2 Allocation are 267,000 AF lower than
under D3 + Carryover. This is an average of 22,000 AF/yr of additional Project
water to EPCWID under the 2008 Operating Agreement.
The large magnitude of the EBID impacts calculated when comparing D1/D2 Allocation v. D3 +
Carryover primarily results from two different factors:
1) Direct reallocation of water away from EBID under 2008 Operating Agreement, including
the effects of the large amounts of EPCWID Carryover, and
2) Hydrologic effects of the increases in New Mexico groundwater pumping and decreases in
aquifer recharge caused by the 2008 Operating Agreement. These aquifer impacts reduce
Project performance (reduce the Diversion Ratio), reduce Project Supply, and thus further
reduce EBID’s allocation under the D3 Allocation method (i.e. “the vicious cycle”).
Comparison of the results described above shows that the reduction in EBID’s allocation and
diversion caused by the 2008 Operating Agreement (D3 + Carryover) is much larger than the effect
of New Mexico groundwater pumping on EPCWID in the years leading up to the adoption of D3
+ Carryover. This finding directly refutes contentions by United States witnesses:


Dr. Ferguson (2019) on page 5 states that “Under the D3 Method, EBID foregoes a portion
of its annual diversion allocation to offset the impacts of groundwater pumping in New
Mexico on Project allocations and deliveries to EPCWID.”



Dr. King (2019) on page 7 states: “The intended impact of the ‘D3 Allocation method’ is
to offset the impacts of groundwater pumping in New Mexico on EPCWID.”

Dr. Ferguson and Dr. King claim the 2008 Operating Agreement was intended to “offset” the
impacts of New Mexico’s pumping on the Project deliveries, yet both have acknowledged that no
quantification of potential impacts from groundwater pumping was ever done during the
development of the 2008 Operating Agreement. The ILRGM Run 11 prepared by New Mexico
proves that the 2008 Operating Agreement significantly reduced EBID’s yearly allocation and this
reduction is not an appropriate offset for impacts from groundwater pumping. In sum, the analyses
I have presented demonstrate that the actual impact of New Mexico groundwater pumping on
2

This is cumulative total of differences over the 2006 – 2017 period, comparing D2 Allocation with Current-Year
Allocation under D3 + Carryover.
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EPCWID is far less than the amount of Project Supply that has been reallocated away from EBID
under the 2008 Operating Agreement (D3 + Carryover).
RUN 15 SUMMARY:
Furthermore, as described in Section 5 of this Supplement, changes in Project operations and
Project accounting in the El Paso Valley since the D2 period (1951- 1978) have also had a large
negative impact on EBID’s Project Supply. If these changes were rolled back, there would be a
considerable benefit to New Mexico (see Runs 15).


If the relatively recent ACE Credit were eliminated, and EPCWID were again
charged for its diversion and use of EPWU wastewater treatment plant discharges
into the Project, the ILRGM calculates the result would be a cumulative total
increase in Project diversions to EBID’s of 539,000 AF over the period 2000 –
2017, and an average increase of 45,000 AF/yr from 2006 through 2017.



Alternatively, if EPCWID were required to divert El Paso Valley drain flows, as
they had done historically, and were charged for such diversions, the ILRGM
calculates an increase in EBID’s allocation by a cumulative total of 595,000 AF,
and an cumulative increase in Project diversions to EBID of 589,000 AF over the
period 2000 - 2017.



Both sets of issues were addressed in a combination run that eliminated the ACE
Credit, charged EPCWID for its diversion and use of wastewater treatment plant
discharges and utilized El Paso Valley drain returns in the ILRGM (Run 15). The
results of this run show a total increase of 1,017,000 AF to EBID Project diversions
from 2000 through 2017.

RUN 16 SUMMARY:
Other analysis using the ILRGM (Run 16, described in Section 6 of this supplement) shows that
if Project allocation methods and the operations and accounting within Texas after 1978 had
remained consistent with the D1/D2 period (1951-1978), EBID would have been allocated and
would have received more Project Supply in recent years than they have actually received.


Specifically, if the US had required EPCWID to use drain returns as it did
historically, charged EPCWID for use of wastewater discharged into the EPCWID
system, and kept the historical operations at D1/D2, the result reflects the historical
Project operations and eliminates the inequities the US has forced on New Mexico
through improper Project accounting and improper Project allocation.
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1 Introduction
This supplement incorporates and summarizes the results of certain “runs” of the New Mexico
Integrated Lower Rio Grande Model (“ILRGM”) as they relate to and help quantify some of the
issues raised in my earlier expert reports in this litigation: Barroll (2019) and Barroll Rebuttal
(2020). These issues include the impacts of New Mexico groundwater pumping, and the impacts
of D3 Allocation and the 2008 Operating Agreement (“2008 OA”) which incorporates both D3
Allocation + District Carryover accounts.
This report was revised in September of 2020 to conform with the latest model results as
documented by Spronk in September of 2020. Incorporation of the revised model results from
Spronk’s September 2020 report does not change any of my expert opinions.
In this report “D3 + Carryover” will be used a shorthand to refer to the allocation method that
was initially adopted in 2006, and formalized in the 2008 Operating Agreement, that includes
both D3 Allocation and District Carryover accounts.
In general, this supplement addresses the following questions based on results from the latest
version of the ILRGM:
1) What are the impacts of New Mexico’s groundwater pumping on the amount of water
allocated and delivered to Texas through the Rio Grande Project (“Project”)?
2) What is the impact of D3 Allocation and the 2008 OA on the water allocated and
delivered to New Mexico by the Project?
3) How do the impacts of New Mexico’s groundwater pumping on Texas compare with the
amount of water re-allocated away from EBID and New Mexico under the 2008 OA?
4) What has been the impact of changes in Project operations and accounting in the El Paso
Valley on EBID’s share of Project Supply?
5) How would Project allocation and delivery differ if the conditions existing during the D2
period (1951 – 1978) had continued to the present day?
The revised rebuttal report filed September 15, 2020 by Gregory K. Sullivan and Heidi M.
Welsh, Spronk Water Engineers, Inc. (“Spronk (2020)”) presents the New Mexico ILRGM, and
documents a number of alternative runs made with the ILRGM over an historical time period
from 1940 through 2017. The ILRGM simulates the groundwater systems of the Rincon, Mesilla
and Hueco Bolson/El Paso Valley, and also actively simulates the allocation and distribution of
water by the Rio Grande Project.
The irrigation system operations associated with the Project comprises the largest and most
complex part of the ILRGM system. The operations part of the ILRGM calculates the allocation
of Project Supply,3 and the delivery of that Project Supply in response to irrigation demands and
the Mexican delivery schedule; and the delivery of a portion of EPCWID’s allocation to the City
of El Paso. Irrigation well pumping is then calculated through a comparison of irrigation
demands (specified irrigated acreage and per-acre-water requirements) and the delivery of
Project surface water to farms. The impacts of surface water distribution and groundwater
pumping on the groundwater system are simulated in the two groundwater models of the ILRGM
3

Many of the terms using in this Supplement are defined in the glossary of Barroll (2020) starting on page 80.

(one for the Mesilla and Rincon basins, the other for the Hueco Bolson), and key outputs from
these groundwater models are fed back into the operations model of the ILRGM. The operation
rules recalculate the Project allocation if necessary, and recalculate the reservoir releases
required to obtain the associated deliveries of Project deliveries.
The advantage of this integrated modeling approach is that it allows New Mexico to build on the
stream depletion calculations produced by a groundwater model, and simulate how these
streamflow depletions would translate into impacts on Project allocation, Project operations, and
Project deliveries during the irrigation season.
The Base Run of the ILRGM is Run 1, a historical run that simulates
 Historical hydrologic inputs (including inflows to Elephant Butte, which constitute the
ultimate source of most of the water in the system),
 Historical water demands (irrigated acreages and crop demands),
 Historical groundwater pumping,
 Historical Project operations through time,
 Historical allocation methods from 1940 through 2017, including the adoption of D3 +
Carryover in 2006, formalized in the 2008 Operating Agreement.
A number of hypothetical alternative runs have been performed in which modified groundwater
pumping and/or alternative Project operation and accounting scenarios are simulated for the
same time period, and same hydrologic inputs, as the Base Run. The impacts of these
modifications on Project allocation and deliveries can be quantified by comparing the pertinent
alternative run to the Base Run. All of these are fully documented in Spronk (2020). In this
supplement I analyze pertinent parts of the output data from certain ILRGM runs.
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2 Run 3 versus Run 1: Net Effect of All New Mexico Groundwater
Pumping
Run 3 is an alternative run which is set up the same as the Base Run (Run 1) except for the fact
that all groundwater pumping in New Mexico has been turned off. Comparison of Run 3 to Run
1 allows us to quantify the impacts of all New Mexico pumping on the hydrologic system and on
Project allocations and deliveries.
In Run 3 all non-irrigation pumping in New Mexico is set to zero, and wastewater treatment
plant returns and urban deep percolation associated with that pumping are set to zero, eliminating
all associated depletions. Irrigation well pumping in New Mexico is also set to zero, and aquifer
recharge associated with irrigation return flow is reduced accordingly. The net result is a lower
amount of irrigation consumptive use, which each year is automatically set to the amount that
could be sustained with surface water only.
The elimination of New Mexico groundwater pumping causes a reduction in loss from the Rio
Grande, some reduction in canal seepage, and an increase in drain flows in the Rincon and
Mesilla Valleys. The model simulates these effects and also calculates how Project performance,
Project allocation, and releases from Project storage would change as a result of these changes in
hydrologic conditions.
Comparison of Run 1 and Run 3 allows us to isolate the net effects of New Mexico groundwater
pumping, and quantify those impacts. A summary of this comparison is documented in Spronk
(2020) and the supporting documents associated with that report. In this section I present
analysis of the model output from these runs, starting from the year 1980, approximately when
Reclamation began allocating water to the EBID and EPCWID (“the Districts”) instead of
allotting water to Project farmers directly.4 To be consistent with Spronk (2020) I provide these
results in the form of graphs and tables in which the impact of pumping is calculated as Run 3
minus Run 1, and represent the change in Project allocation and diversions that would result
from turning off all New Mexico pumping.

2.1 Current-Year Allocation
This Section deals with the simulated impact of New Mexico groundwater pumping on Project
Allocation; that is, the impact of New Mexico pumping on the amounts of Project Supply each
District was entitled to order each year under historical allocation procedures.
Figure 1 shows each Districts’ Current-Year Allocation (excluding Carryover) for the years 2006
– 2017 simulated for Run 1 (historical pumping and Project operations) and Run 3 (no New
Mexico pumping, and resulting Project operations).

4

Results from earlier times, and a more complete documentation of these model runs and results can be found in
Spronk (2020).
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Figure 1. Simulated Current-Year Allocations to Districts, Runs 1 and 3

The Project historically enjoyed full supply conditions from 1979 – 2002, and the ILRGM
simulates full-supply allocation in those years in both the Base Run and Run 3. As shown in
Figure 1, New Mexico pumping has no impact on Project allocation during those years. Starting
in 2003, the Project has less than a full supply in many years, and during this period New Mexico
groundwater pumping has had an effect on Project Allocation. Figure 2 shows the difference
between the allocations to each District in Run 1 and Run 3, and these values are tabulated in
Table 1 for the years 2003 – 2017.
In general, turning off pumping during the full supply years reduces the releases from Caballo
necessary to meet demands. As long as there is already sufficient water in reservoir storage, this
practice has no effect on annual Project allocation. In effect, during full-supply conditions,
reductions in groundwater pumping that impact Project efficiency cause “accretions” to reservoir
storage.
If the reservoir spills, as it did in the mid 1980’s and mid-1990’s, earlier accretions to reservoir
storage manifest as an increase in the amount of water spilled. Reservoir storage immediately
after the spill would not reflect any of those earlier storage accretions. In effect, after a spill, the
reservoir “resets.”
When a series of full-supply years is ended by low-supply conditions as happened in 2003, then
the storage accretions that occurred since the last spill manifest as a greater amount of water in
storage at the beginning of that first low-supply year than would have occurred otherwise. (The
amount of storage increase is impacted by reservoir evaporation, which is higher when reservoir
levels are higher.) Under less-than-full-supply conditions, this increase in reservoir storage
results in greater allocations in that first dry year. This is the effect the ILRGM Run 3 simulates
in 2003 and 2004.
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Figure 2. Simulated Difference in Current-Year Allocations to Districts, Runs 1 and 3:
Net Impact of All New Mexico Groundwater Pumping

Table 1. Simulated Current-Year Allocations to Districts, Runs 1 and 3: Net Impact of
Turning Off All New Mexico Groundwater Pumping
Current‐Year Allocations to EBID and EPCWID
Comparison of Run 3 and Run 1, Net Impact of Turning Off New Mexico Groundwater Pumping
EBID
EPCWID

Updated 9/2020

Year

2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Run 1
AF
358,369
244,585
494,979
359,805
254,610
353,748
360,632
237,805
38,330
134,390
114,427
78,255
164,848
113,324
160,231

Run 3
AF
480,403
286,468
494,979
550,099
461,086
508,509
491,187
394,678
63,377
254,887
190,723
165,074
308,070
308,702
478,160

Run 3 ‐ Run 1
AF
122,035
41,883
0
190,294
206,476
154,761
130,555
156,873
25,048
120,498
76,295
86,818
143,223
195,378
317,929

Run 1
AF
289,772
199,765
376,840
351,949
299,177
388,192
364,762
251,117
29,183
175,486
119,231
113,895
236,022
215,099
372,906

Run 3
AF
384,914
233,049
376,840
388,192
350,715
388,192
371,214
273,576
48,253
194,062
145,209
125,681
225,162
224,215
382,140

Run 3 ‐ Run 1
AF
95,142
33,284
0
36,243
51,538
0
6,452
22,459
19,070
18,576
25,978
11,787
‐10,859
9,116
9,234

The data in Table 1 indicate that the cumulative impact of New Mexico’s groundwater pumping
on EPCWID’s Current-Year Allocation in the years 2003 through 2005 (the years that led up to
the adoption of D3 Allocation in 2006) totaled 128,000 AF.5 In order to calculate the effect of
New Mexico pumping on the amount of water EPCWID would actually receive, I analyze the
simulated diversions in Section 2.2.
5

128,436 AF is the sum of 95,142 AF from 2003 plus 33,284 AF from 2004.
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The later impacts shown in Figure 2 and Table 1, for the years 2006 through 2017, reflect the
increase in New Mexico irrigation well pumping caused by the implementation of 2008
Operating Agreement (D3 + Carryover), and its reduction in EBID’s allocation. Furthermore,
these differences do not reflect the beneficial effect of D3 Allocation itself has on EPCWID’s
allocation compared with previous allocation methods, which would only have allocated
EPCWID 43% of the Project Supply.6 (See Section 4 for this analysis.)
Table 1 shows that turning off all New Mexico groundwater pumping also has a net positive
impact on EBID’s Current-Year Allocation in 2003 and 2004, the years leading up to the
adoption of D3 + Carryover. The change in reservoir level simulated at the beginning of 2003
(described above) impacts EBID’s Allocation as well as ECPWID’s. The total impact of turning
off New Mexico groundwater pumping increases EBID’s allocation in the years 2003 – 2005 by
a cumulative total of 164,000 AF. Starting in 2006, the net impact of New Mexico groundwater
pumping on EBID’s allocation grows dramatically. This reflects two related factors:
1) Irrigation well pumping by EBID farmers in the Base Run is systematically higher
starting in 2006 because D3 Allocation has systematically reduced EBID’s Project
share of surface water Supply to account for all negative departures from the D2
Curve (Barroll (2019) and (2020)).
2) Negative departures from D2 and reductions in EBID’s allocation in the Base Run
are further aggravated by the increased EBID farm pumping required to grow crops
under low D3 Allocations.

2.2 Net River Headgate (RHG) Diversions
This Section presents the simulated effects of New Mexico groundwater pumping on the
Districts’ Net River Headgate (RHG) Diversions of Project Water7. The Net RHG Diversions
shown here are the net amount that each District is simulated to have diverted over each calendar
year, and these values are calculated as the total canal heading diversions (including EPWU
diversions for municipal supply), less any by-pass water (El Paso Valley Carriage in New
Mexico, and Ascarate wasteway flow in the El Paso Valley), with an adjustment to assign part of
the diversions at Mesilla Dam to EPCWID8. In general, RGH Diversions are greater than the
Districts’ Charged Diversions, in part due to the diversions occurring outside of the Caballo
Release season (which are not included in Charged Diversions), diversion of water spilled from
reservoir storage, and due the effect of Project Accounting credits. In this section I analyze RHG
diversions instead of Charged Diversions in order to ensure that all potential impacts to
EPCWID’s irrigation supply caused by New Mexico pumping are considered.
6

In this report, when I refer to each District’s allocated or diverted percentages of Project Supply, I am referring to
the Project Supply that is allocated to, or diverted by the Districts, exclusive of the Mexican delivery.
7
Some Project Diversions accounted for in both the Charged Diversions and RHG diversions are not actually made
from the “River”, that is from the bed of the Rio Grande. EPCWID now diverts water from the American Canal and
American Canal Extension, and it is those diversion amounts which are used in Project Accounting and in Spronk’s
(2020) calculation of FHG diversions.
8
Neither EPCWID’s Charged Diversions or the RHG diversions analyzed here include the diversion and use of
EPWU wastewater discharged directly into the ACE and Riverside Canal, which Dr. Blair refers to as “District
Water” but not “Project Water” (Blair, A.W., 2001, “Sources and Quantity of Rio Grande Project Water Available
for Conversion to Uses Other than Irrigation under the Proposed Third‐Party Implementing Contract among
EPCWID, the City of El Paso, and the United States”, Exhibit D of Contract No. 01‐Wc‐40‐6760.)
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Figure 3 shows the simulated Net RHG diversions for both Run 1 and Run 3 for each District.
Figure 4 shows the difference between the two runs for each District, which represents the
simulated impact of New Mexico pumping on each District’s RHG Diversion. These data are
tabulated in Table 2.
Figure 3. Simulated Net RHG Diversions, Runs 1 and 3

Figure 4. Simulated Differences in Net RHG Diversions, Runs 1 and 3: Net Impact of
Turning Off All New Mexico Groundwater Pumping

The results tabulated in Table 2 show that the simulated increase in EBID diversions associated
with turning off New Mexico groundwater pumping totals 167,000 AF for the years 2003
through 2005, the years leading up to the 2006 adoption of D3 + Carryover (then formalized as
the 2008 Operating Agreement). The corresponding increase in EPCWID diversions for the
years 2003 through 2005 totals 86,000 AF.
As before (Section 2.1), the net large impacts of New Mexico groundwater pumping on EBID’s
diversions that are simulated starting in 2006 represent the larger amounts of groundwater EBID
farmers must pump to supply their crops due to decreased surface water Supply under D3 +
Carryover. Similarly, the changes simulated in EPCWID’s diversions from 2006 forward in also
reflect the effects of New Mexico’s increased groundwater pumping under D3 Allocation.
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Table 2. Simulated Net RHG Diversions, Runs 1 and 3: All NM GW Pumping
Updated 9/2020

Net RHG Diversions of Project Supply by EBID and EPCWID
Comparison of Run 3 and Run 1,
Net Impact of Turning Off All New Mexico Groundwater Pumping

Year
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Run 1
435,111
435,546
435,612
434,506
487,191
484,544
487,358
487,043
487,374
488,061
486,015
501,775
499,031
503,229
504,605
504,819
505,631
503,582
504,488
503,597
503,317
503,372
503,317
366,710
250,872
496,746
227,053
243,464
318,374
365,755
276,792
97,027
153,778
80,451
120,160
130,650
173,966
155,452

EBID
Run 3
434,593
435,099
435,181
434,169
486,660
486,729
487,323
486,281
486,969
487,907
485,803
500,162
500,948
503,386
504,382
504,490
505,248
503,334
504,135
503,475
504,430
503,456
503,070
488,191
294,930
498,559
328,963
350,144
505,330
502,902
472,720
183,136
242,726
143,748
192,901
292,600
322,049
456,079

Run 3 - Run 1
‐518
‐447
‐431
‐337
‐531
2,185
‐35
‐762
‐405
‐154
‐212
‐1,613
1,917
157
‐223
‐328
‐383
‐248
‐353
‐122
1,113
84
‐248
121,481
44,059
1,813
101,910
106,680
186,956
137,148
195,927
86,109
88,948
63,296
72,740
161,950
148,083
300,626

Run 1
284,351
279,627
284,418
265,161
257,649
236,458
312,215
294,222
304,219
315,824
224,464
263,625
276,789
375,638
373,015
373,409
336,933
265,338
360,082
393,968
365,524
327,372
343,099
240,354
215,476
271,958
218,948
284,360
278,629
334,612
271,543
217,898
152,150
81,780
130,404
208,216
259,827
278,314

EPCWID
Run 3
284,799
281,803
286,864
267,284
259,408
300,526
304,615
294,215
304,200
316,033
224,782
263,675
352,061
370,104
373,276
375,835
337,412
264,955
361,054
395,344
383,883
327,231
343,917
288,507
248,679
276,611
300,289
292,810
283,613
335,529
316,110
271,325
196,136
130,990
157,340
229,215
290,872
286,434

Run 3 - Run 1
448
2,176
2,446
2,124
1,759
64,067
‐7,600
‐7
‐19
209
318
50
75,272
‐5,533
261
2,426
479
‐383
973
1,376
18,359
‐141
818
48,153
33,203
4,653
81,341
8,450
4,983
917
44,567
53,427
43,986
49,210
26,936
20,999
31,046
8,119
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2.3 Summary and Conclusions
The ILRGM results show that impacts of turning off all New Mexico groundwater pumping
on the Districts’ allocation and diversion for the years 1980 through 2017 are as follows:
 There is no impact on the allocation of Project Supply to EPCWID or EBID for the fullsupply years 1980 – 2002.
 There are limited impacts to EPCWID in the years 2003 through 2005 when all of New
Mexico’s pumping is turned off in Run 3. The cumulative total impacts to the Districts
occurring during 2003 – 2005 are:
o An increase of EPCWID’s allocation totaling 128,000 AF over these three years
2003, 2004 and 2005
o An increase of EPCWID’s net diversion over these three years totaling 86,000 AF
o An increase of EBID’s allocation over these three years totaling 164,000 AF
o An increase of EBID’s net diversion over these three years totaling 167,000 AF
 The impacts simulated for 2006 – 2017 are dominated by the imposition of D3 +
Carryover from the 2008 Operating Agreement, which resulted in significantly increased
groundwater pumping by EBID farmers. As a result, the simulated impacts are larger
than those that would have occurred if the 2008 OA had never been implemented.
During these years, 2006-2017, New Mexico is shorted Project surface water.
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3 Historical District Allocations and Deliveries: Departure from
57:43
In Barroll Rebuttal (2020) I performed analysis of the reported Current-Year Allocations to, and
Diversions by, the Districts from 2006 through 2019, to calculate the amount by which EPCWID
Current-Year Allocation exceeds 43% of the total Current-Year Allocation to the Districts.
Essentially, this analysis is a conservatively low, first-order estimate of the effects of D3
Allocation and the 2008 Operating Agreement on EBID.
This Allocation calculation is shown below as Table 3. The departure from 57:43 allocation is
here calculated by taking the total amount allocated to the Districts each year and reallocating
that amount 57% to EBID and 43% to EPCWID.
In the first columns of Table 3, reported Current-Year District Allocations (from Reclamation
records) are tabulated and summed. 43% of that total is calculated. The final column represents
the amount by which EPCWID’s actual Current-Year Allocation exceeded 43% of the whole.
The total amount by which EPCWID’s Current-Year Allocation has exceeded 43% over the
period 2006 through 2019 is approximately 693,000 AF. This calculation is a “zero-sum game”
in that any increase to EPCWID’s allocation above 43% is equal to the amount by which EBID’s
allocation falls short of 57%. Therefore, this analysis provides a first order estimate that EBID’s
Allocation has been reduced by a total 693,000 AF in period 2006 – 2019.
Table 3. Reported Current-Year Allocation Data: Departure from 57:43, 2006-2017
(Rebuttal Table 9) EPCWID Current-Year Reported Allocation in Excess of 43% of the
Total Current-Year Allocation to Districts
Current-Year Allocation from Reclamation Records
EPCWID
Total Current-Year
(Including
Allocation to
EBID
ACE Credit)
Districts

43% of District
Allocation

EPCWID Allocation
in Excess (+) of
43%

Year

AF

AF

AF

AF

AF

2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

211,385
310,894
324,990
268,077
255,257
57,090
118,300
54,438
104,651
161,940
156,310
267,523
114,419
203,933

241,657
367,291
405,073
402,159
309,515
43,466
132,935
41,446
106,590
197,629
235,908
401,842
116,437
205,952

453,042
678,185
730,063
670,236
564,772
100,556
251,235
95,884
211,241
359,569
392,218
669,365
230,856
409,885

195,831
293,151
315,576
289,715
244,127
43,466
108,598
41,447
91,311
155,427
169,539
289,338
99,789
177,176

45,826
74,140
89,497
112,444
65,388
0
24,337
-1
15,279
42,202
66,369
112,504
16,648
28,776

Total

693,408
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A similar analysis of reported Charged Diversions (or Allocation Charges) to each District
during 2006 through 2019 is shown below as Table 4. The total amount by which EPCWID’s
Charged Diversions exceeds 43% of total District diversions is 531,000 AF, and conversely
EBID’s total Charged Diversions are 531,000 AF below 57% for the period 2006 - 2017.
Table 4. Reported Charged Diversion Data: Departure from 57:43, 2006-2017
(Rebuttal Table 10) EPCWID Reported Charged Diversions in Excess of 43% of Total District
Diversions
Charged Diversions from District
Accounting Records

Year

EBID
AF

EPCWID
AF

2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

211,841
302,665
329,294
305,475
282,082
59,771
133,060
54,002
99,007
143,404
175,199
259,510
127,487
194,510

177,183
278,252
279,173
320,083
304,937
258,772
136,380
53,530
97,418
165,872
216,309
249,919
280,674
155,872

Total

Total Charged
Diversions

43% of Total District
Charged Diversions

EPCWID Diversion in
Excess of 43%

AF

AF

AF

389,024
580,917
608,467
625,558
587,019
318,543
269,440
107,532
196,425
309,276
391,508
509,429
408,161
350,382

168,159
251,106
263,015
270,402
253,744
137,693
116,468
46,482
84,906
133,687
169,232
220,205
176,431
151,455

9,024
27,146
16,158
49,681
51,193
121,079
19,912
7,048
12,512
32,185
47,077
29,714
104,243
4,417

531,389

The data in Table 4 do not include the amounts of EPWU wastewater discharged into EPCWID’s
conveyances and used by EPCWID farmers without any Project accounting charge. (EPWU
operates the City of El Paso’s municipal water system.)9
Table 5 is a re-analysis of the diversion data so as to include this uncharged EPWU wastewater.
The amount included is the reported discharge of EPWU wastewater into EPCWID conveyances
in the El Paso Valley during the Caballo release season (the time period for which Project
Charges are now computed).

9

EPWU is El Paso Water Utilities. For more detail on the issue of EPWU wastewater in the El Paso Valley, see
Barroll Rebuttal (2020) Section R7.
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As shown in Table 5, EPCWID’s total diversions (including wastewater) are 708,000 AF greater
than 43% of the total District diversions. Conversely, EBID’s total diversions are 708,000 AF
less than 57% of the total District diversions (including all wastewater).
Table 5. Reported Diversion Data including EPWU Wastewater in the El Paso Valley:
Departure from 57:43, 2006-2017
(Rebuttal Table 11.) EPCWID Diversion (including Wastewater) in Excess of 43% of Total
District Diversions
Charged Diversions from
District Accounting Records

Year

EBID
AF

EPCWID
AF

2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

211,841
302,665
329,294
305,475
282,082
59,771
133,060
54,002
99,007
143,404
175,199
259,510
127,487
194,510

177,183
278,252
279,173
320,083
304,937
258,772
136,380
53,530
97,418
165,872
216,309
249,919
280,674
155,872

Total
Estimated Values

Reported during
Release Season

EPCWID
Uncharged Use
of Wastewater

Total District
Diversions
(including
wastewater)

43% of Total
Diversions

EPCWID
Diversion in
Excess of 43%

AF

AF

AF

AF

29,888
29,773
30,949
26,992
25,629
21,382
21,566
6,962
14,442
17,488
24,814
21,855
20,000
20,000

418,912
610,690
639,416
652,550
612,648
339,925
291,006
114,494
210,867
326,764
416,322
531,284
428,161
370,382

181,078
263,976
276,393
282,070
264,822
146,935
125,790
49,491
91,149
141,246
179,958
229,652
185,076
160,101

25,993
44,050
33,729
65,005
65,744
133,219
32,157
11,001
20,711
42,113
61,164
42,122
115,598
15,771

708,377

As described in Barroll Rebuttal (2020, page 47), this is a first order analysis. This analysis does
not incorporate the effects of the improvement in hydrologic conditions that would result from
the increase in EBID’s allocation and the application of additional surface water within EBID.
This improvement would tend to increase drain flows and reduces seepage losses, increasing the
Project Diversion Ratio and further increasing EBID’s Allocation. As such, this analysis
probably understates the amount by which EBID’s allocation would increase if Project Supply
water were divided more equitably. Furthermore, the Allocation calculation does not incorporate
the likely changes in total reservoir releases and subsequent changes in Usable Supply that would
result from changes in allocation. In order to calculate the effect of both of these second order
factors, it is necessary to use an integrated model, such as the ILRGM. The results of that
analysis are in Section 4.
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3.1

Summary and Conclusions

Analysis of reported Project allocation and diversion data provides a conservative estimate of
how much water has been reallocated away from EBID as a result of D3 + Carryover, compared
to EBID’s historical 57% share of Project Supply.
This analysis shows for the period 2006 through 2019:


EBID’s Current-Year Allocations under D3 + Carryover fall short of 57% of the CurrentYear Allocation to the Districts by a total of 693,000 AF. On average EBID’s CurrentYear Allocation falls short of 57% by 50,000 AF each year.



EBID’s Charged Diversions under D3 + Carryover fall short of 57% of District Charged
Diversions by a total of 531,000 AF, or an average of 38,000 AF each year.



If EPCWID’s uncharged diversion and use of EPWU wastewater in the El Paso Valley is
included in the diversion calculation, then EBID’s share of diversions falls short of 57%
by a total of 708,000 AF, or an average of 50,000 AF each year.
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4
Run 11 versus Run 1: Net Effect of D3 Allocation Compared
with D1/D2 (57:43) Allocation
Run 11 is an alternative run, which is set up the same as the Base Run (Run 1) except for the fact
that the Project allocation method is not changed to D3 + Carryover in 200610. Instead, Run 11
continues to apply D1/D2 Allocation throughout the 2006 to 2017 period. Comparison of Run
11 to Run 1 allows us to quantify the impacts of D3 Allocation and the 2008 OA on Project
operations and deliveries relative to a 57:43 allocation split of Project Supply implemented
through D1/D2 Allocation11. This analysis with the ILRGM not only calculates the immediate
reallocation of water on Project allocation and distribution, but also calculates the resulting
impacts on the hydrologic system, how those impacts change Project performance, and then how
those changes in Project performance further change Project allocation and distribution.
In this section I present analysis of the model output from these runs starting from the year 2005,
just before the two model runs diverge. To be consistent with Spronk (2020), these results are
presented in the form of graphs and tables showing Run 11 minus Run 1. These results represent
the change in allocation or diversion caused by returning to D1/D2 (57:43) Allocation.

4.1

Total Allocation

Figure 5 shows the Total Allocation (including Carryover) to each District, for the time period
2005 – 2017, for Run 1 (the Base Run) and for Run 11. I show these graphs to illustrate the
effects of Carryover, especially for EPCWID in low-supply years.
In general, EBID’s Total Allocation is higher in Run 11 (the D1/D2 run) than in Run 1, as would
be anticipated in a return to 57:43 Allocation. Conversely, EPCWID’s Total Allocation is lower
in Run 11 than in Run 1, as would be anticipated both because of EBID’s increased Run 11
allocation, and subsequent greater water use; and also because in Run 11 EPCWID is not able to
accumulate Carryover for use in low-supply years.
Figure 5. Total Allocation to Districts, Runs 1 and 11

10

The Base Run implements D3 Allocation in 2006 and Carryover in 2008.
A description of the D1/D2 Allocation method, the D3 Allocation method, and Carryover under the 2008 OA can
be found in Barroll (2019).

11
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4.2

Current-Year Allocation

Current-Year Allocation results for each District from Runs 1 and 11 are plotted in Figure 6.
Figure 6. Current-Year Allocations to Districts, Runs 1 and 11

Figure 7 shows the difference in Current-Year Allocation results for each District, and Table 6
tabulates Current-Year Allocation results for each District. As shown in Figures 6 and 7 and in
Table 6, the effects of a return to D1/D2 (57:43) Allocation are predominantly positive for EBID,
with a cumulative total 1.2 million AF of increased allocation. This means that the net effect of
the implementation of D3 + Carryover has been a reduction in EBID’s allocation by 1,053,000
AF over the 12 years from 2006 through 2017.
The effect of a return to D1/D2 are predominantly negative for EPCWID, and with a total
reduction in Current-Year Allocation of 0.2 million AF. This means that the net effect of the
implementation of D3 + Carryover has been an increase in EPCWID’s allocation by 182,000 AF
over 12 years from 2006 through 2017, approximately 1/6th (one-sixth) of the amount by which
EBID’s allocation was reduced. That is to say: the large deficit to EBID caused by D3 +
Carryover results in only a modest benefit to EPCWID.
Figure 7. Difference in Current-Year Allocation in Districts, Runs 1 and 11: Net Impact of
Implementing D1/D2 Allocation 2006-2017 instead of D3 Allocation + Carryover
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Table 6. District Current-Year Allocations, Runs 1 and 11: Net Impact of Implementing
D1/D2 Allocation 2006-2017 instead of D3 + Carryover

Current‐Year Allocations
Comparison of Run 11 and Run 1,

Updated 9/2020

EBID
Run 11

AF

AF

AF

494,979
359,805
254,610
353,748
360,632
237,805
38,330
134,390
114,427
78,255
164,848
113,324
160,231

494,979
219,406
340,745
494,979
493,524
412,364
130,715
219,745
15,385
208,944
216,505
244,587
426,897

0
‐140,399
86,136
141,231
132,892
174,559
92,386
85,355
‐99,043
130,689
51,658
131,263
266,667

Run 1
Year
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Sum

4.3

EPCWID
Run 11 ‐
Run 1

1,053,393

Run 11

Run 11 ‐
Run 1

AF

AF

AF

376,840
351,949
299,177
388,192
364,762
251,117
29,183
175,486
119,231
113,895
236,022
215,099
372,906

376,840
179,867
275,687
395,993
394,886
331,806
99,522
167,306
11,713
171,437
177,329
186,220
343,141

0
‐172,082
‐23,489
7,801
30,124
80,689
70,339
‐8,180
‐107,518
57,543
‐58,693
‐28,879
‐29,764

Run 1

‐182,110

Net RHG Diversions

In this section I quantify the impact of D3 Allocation plus Carryover on the Districts’ RHG
Diversions by comparing results from Runs 1 and 11.
Figure 8 plots the RHG Diversion results for each District for the period 2005 – 2017 from Runs
1 and 11. Figure 9 plots the difference in RHG Diversions between the two runs, showing the
net effect of Allocation method on how much water the District are simulated to divert at their
canal headings.
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Figure 8. Net RHG Diversions, Runs 1 and 11

Figure 9. Difference in Net RHG Diversions: Runs 1 and 11, Net Impact of Implementing
D1/D2 Allocation 2006-2017 instead of D3 Allocation + Carryover

The results plotted in Figures 8 and 9 show that EBID diverts considerably more water under the
D1/D2 Allocation (57:43) than under D3 + Carryover. Conversely EPCWID diverts less water
under D1/D2 Allocation than under D3 + Carryover.
The RHG Diversion results from Runs 1 and 11 are tabulated in Table 7. In summary, the
ILRGM calculates that under D1/D2 Allocation, EBID would have diverted approximately
1,131,000 acre-feet more than under D3 + Carryover, while EPCWID would have diverted
267,000 acre-feet less. Again, the net effect of the 2008 OA is to reduce EBID’s water
supply by a large amount (approximately 94,000 AF/yr on average since 2006), in order to
obtain a relatively small increase in the supply to EPCWID (approximately 22,000 AF/yr
on average since 2006).
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Table 7. Simulated Net RHG Diversions, Runs 1 and 11: Net Impact of Implementing
D1/D2 Allocation 2006-2017 instead of D2 Allocation + Carryover
Net RHG Diversions of Project Supply by EBID and EPCWID
Comparison of Run 11 and Run 1, Net Impact of Implementing D1/D2 Allocation 2006
– 2017 instead of D3 Allocation and 2008 OA
EBID
EPCWID
Run 11 Run 11 Run 1
Run 11
Run 1
Run 1
Run 11
Run 1
Year

Updated 9/2020

2005

496,746

496,758

12

271,958

271,972

14

2006

227,053

224,735

‐2,318

218,948

196,932

‐22,016

2007

243,464

348,982

105,518

284,360

286,404

2,044

2008

318,374

494,115

175,741

278,629

274,574

‐4,055

2009

365,755

493,840

128,086

334,612

275,858

‐58,754

2010

276,792

418,535

141,743

271,543

267,067

‐4,476

2011

97,027

134,851

37,824

217,898

114,252

‐103,646

2012

153,778

226,040

72,262

152,150

173,840

21,691

2013

80,451

15,580

‐64,871

81,780

27,958

‐53,822

2014

120,160

215,218

95,057

130,404

182,225

51,821

2015

130,650

222,694

92,044

208,216

189,681

‐18,534

2016

173,966

251,118

77,151

259,827

198,432

‐61,395

2017
Totals

155,452

427,812

272,360

278,314

262,566

‐15,748

4.4

1,130,608

‐266,877

Simulated Total Project Supply Amounts

The results in Table 7 indicate that more total water is delivered to and diverted by the Districts
under D1/D2 Allocation than under D3 + Carryover, even though both model runs have the same
annual inflows to Elephant Butte Reservoir supplying the Project. Essentially, D1/D2 Allocation
allows more water in total to be delivered to the Project canal headings downstream than the
2008 Operating Agreement does, for the same total amount of Reservoir inflow. This result is a
natural outcome from the general principal in irrigation systems that when more water is
applied to lands upstream, there is more opportunity for "recycling", by which the same
water is diverted 2 or 3 times as it passes to downstream diversion points as return flow.12
In the Lower Rio Grande, the extra water provided to EBID also improves aquifer conditions in
the upper Project by reducing groundwater pumping, reducing seepage losses from the main
stem of the Rio Grande, and improving drain flows. The total reduction in seepage losses and
increase in drain flows contributes to the total amount of water the Project can deliver, thereby
improving the delivery performance or delivery efficiency of the Project.
12

Other factors contribute to this difference in the total Project Supply delivered to the Districts: both total reservoir
evaporation and Mexican deliveries are different between these two runs.
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This is illustrated by the Project Diversion Ratios from the two model runs. (The Diversion Ratio
is a measure of Project delivery performance, and is defined as the total annual Charged
Diversions of Project Water divided by the annual release of Project water from Storage.) Figure
10 is a plot of the simulated Diversion Ratios simulated for Runs 1 and 11, and Table 8 provides
a tabulation of these values. Figure 10 shows that Run 11, in which D1/D2 Allocation is applied
from 2006 – 2017, typically has a higher Diversion Ratio, which is consistent with a higher total
Project diversion per quantity of Reservoir release.
Figure 10. Simulated Diversion Ratios in Run 1 and Run 11

Table 8. Simulated Diversion Ratios, Run 1 and Run 11, 2005-2017
Updated 9/2020

Simulated Diversion Ratios, Run 1 and Run 11

Year

Run 1

Run 11

2005

1.11

1.11

Year
2012

Run 1

Run 11

0.86

0.86

0.80

0.63

2006

1.07

1.11

2013

2007

0.97

1.08

2014

0.77

0.81

2008

1.02

1.11

2015

0.87

0.84

2009

1.07

1.19

2016

0.79

0.88

2010

1.01

1.21

2017

0.80

1.00

2011

0.92

0.91
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4.5 Summary and Conclusions
In 2006, the Rio Grande Project made a substantial change in its allocation procedure, adopting
D3 Allocation and District carryover accounts. The effects of this re-allocation are calculated by
comparing Run 11, which implements D1/D2 (57:43) Allocation in 2006 through 2017, to Run
1, in which D3 + Carryover Allocation is implemented in those years.
The impacts during the years 2006 – 2017 resulting from this re-allocation are as follows:
 The cumulative total of EBID’s simulated D1/D2 Allocations during 2006 – 2017 are
1,053,000 AF higher than EBID’s simulated Current-Year Allocations under D3 +
Carryover. This indicates that on average EBID is allocated 88,000 AF less each year
because of the 2008 Operating Agreement.


The cumulative total of EBID’s simulated diversions under D1/D2 Allocation during 2006
– 2017 are 1,131,000 AF greater than EBID’s simulated diversions under D3 + Carryover.
This indicates that on average EBID receives 94,000 AF less Project Water each year
because of the 2008 Operating Agreement.



EPCWID’s D1/D2 Allocations are a cumulative total of 182,000 AF lower than EPCWID’s
Current-Year Allocations under D3 + Carryover. This is an average of 15,000 AF/yr
additional allocation to EPCWID under the 2008 Operating Agreement.



EPCWID’s net diversions under D1/D2 Allocation are a cumulative total of 267,000 AF
lower than under D3 + Carryover. This is an average of 22,000 AF/yr of additional Project
water to EPCWID.

These results show that the adoption of the 2008 Operating Agreement (D3 Allocation +
Carryover) had significant negative impacts on the amount of Project Water EBID was allocated
and diverted. The large magnitude of the EBID impacts primarily results from two different
factors:
1) Direct reallocation of water away from EBID under 2008 Operating Agreement, including
the effects of the large amounts of EPCWID Carryover, and
2) Hydrologic effects of the increases in New Mexico groundwater pumping and decreases in
aquifer recharge caused by the 2008 Operating Agreement. These aquifer impacts reduce
Project performance (reduce the Diversion Ratio), reduce Project Supply, and thus further
reduce EBID’s allocation under the D3 Allocation method (i.e. “the vicious cycle”).
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5 Runs 15, 15a, 15b, and 15c (Run 15 et al.): Early EPCWID
Operations
Run 15 et al. are hypothetical runs that are identical to the historical base run (Run 1) except that
changes in accounting, operations and pumping are implemented in the El Paso Valley. Runs 15,
15a and 15b modify EPCWID operations and accounting in the later parts of these model runs, to
more consistently reflect operations and Project Accounting in the El Paso Valley as they
occurred in earlier years, prior to the 2008 OA and prior to the change in accounting that
occurred in 1979.

5.1 Run 15a: Charges for All EPWU Wastewater and Elimination of ACE Credit
Run 15a changes Project Accounting so that EPCWID is charged for the diversion and use of all
wastewater discharged from the City of El Paso in the El Paso Valley (“EPV Wastewater”)
during the Caballo release season, including wastewater discharged into EPCWID
conveyances.13 Run 15a also eliminates the relatively recent ACE Credit, which awards
EPCWID extra allocation as a reward for mitigating delivery inefficiencies that were in part
caused by Texas groundwater pumping.14
The accounting in Run 15a is more consistent with earlier Project operations and accounting.
From the earliest days of the Project until 1967 all of El Paso’s wastewater was discharged into
the Rio Grande above Riverside Dam, and the diversion of this water at Riverside was included
in the accounting of Project Supply.15 The ACE Credit did not exist until 2003, and was
instituted to reward the ACE bypass of the Rio Grande seepage that itself was largely caused by
Texas and Mexican groundwater pumping. Aside from these accounting changes, Run 15a is the
same as Run 1 (the historical base run) and a comparison of these runs allows us to isolate the
effects of the accounting anomaly that allows EPCWID to use El Paso wastewater (which largely
consists of Project return flow16) free of charge, and the ACE Credit.
The simulated Charged Diversions from Run 1 (the Base Run) and Run 15a are plotted in Figure
11 for the entire simulation period, 1940 – 2017.

13

For more complete discussion of El Paso Valley wastewater issues, see Barroll (2020), Section R7.
For more complete discussion of the ACE, see Barroll (2020), Section R8.
15
Starting in 1967, part of El Paso’s wastewater was discharged into the Riverside Canal at a location below the
gage at which the Riverside diversion are measured, and so this wastewater was not included in accounting of
Project Supply. Starting in 1999, Haskell R Street wastewater (which previously discharged to the Rio Grande and
was accounted Project Supply) was intercepted by the American Canal Extension, and from that time forward
EPCWID has been allowed to divert and use that water without charge.
16
Barroll (2020), Section R7.
14
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Figure 11 shows that these accounting changes have little to no impact on EBID’s diversions
before 2006, and that starting in 2006 they tend to increase EBID’s Charged Diversions.
EPCWID’s Charged Diversions for Run 15a show a small increase starting in approximately
1980, reflecting the fact that in Run 15a EPCWID is being charged for the diversion and use of
EPWU wastewater, which in Run 1 it is using free of charge.
Figure 11. Simulated Charged Diversions, Runs 1 and 15a, 1940-2017

Simulated Charged Diversions for the period 2000 through 2017 are plotted in Figure 12 and
tabulated in Table 9. Table 9 shows that the benefits to EBID of charging EPCWID for all
EPWU wastewater and eliminating the ACE Credit are substantial, as EBID’s diversions from
Run 15a are considerably higher than Run 1. EBID’s Charged Diversions in Run 15a are greater
in every year, and the total increase in EBID’s Charged Diversions in this period is 539,000 AF.
EPCWID’s Run 15a Charged Diversions are also somewhat higher but this is largely because in
Run 15a EPCWID is charged for the diversion and use of EPWU wastewater, while in Run 1
EPCWID still diverts and uses the wastewater but is not charged for it.
Figure 12. Charged Diversions, Runs 1 and 15a, 2000-2017
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Table 9. Simulated Charged Diversions, Runs 1 and 15a: EPV Wastewater and ACE
Credit
Updated 9/2020

Year
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Total

Charged Diversions to Districts: Run 1 and Run 15a; 2000 – 2017
EBID Charged Diversions
EPCWID Charged Diversions

Run 1
AF
493,303
493,686
493,321
358,629
244,310
486,549
221,262
236,571
310,271
357,317
267,462
87,867
145,815
77,657
116,360
120,304
168,601
148,292

Run 15a
AF
485,452
493,691
493,306
348,306
243,145
489,903
269,088
265,281
370,331
456,040
368,403
149,174
163,359
97,337
140,279
172,773
147,201
213,297

Run 15a ‐ Run 1
AF
‐7,850
4
‐14
‐10,323
‐1,165
3,354
47,826
28,710
60,060
98,724
100,941
61,307
17,544
19,680
23,918
52,469
‐21,400
65,005
538,791

Run 1
AF
350,744
310,294
328,589
225,131
199,492
258,043
201,681
270,313
264,405
319,959
260,018
257,183
170,764
70,465
117,711
261,951
246,621
281,807

Run 15a
AF
373,072
349,144
345,417
252,423
190,927
294,976
224,520
277,271
294,985
339,226
278,919
189,496
187,494
72,555
138,623
230,481
256,466
310,975

Run 15a ‐ Run 1
AF
22,328
38,850
16,828
27,292
‐8,565
36,933
22,838
6,957
30,580
19,267
18,901
‐67,687
16,730
2,090
20,913
‐31,469
9,846
29,168
211,798

Review of these results (and the more complete set of results in Spronk (2020)) indicates that
these accounting factors (ACE Credit and EPWU wastewater charges) have little impact on
EBID until the advent of D3 Allocation + Carryover. This is because D3 Allocation reduces
EBID’s allocation for any reduction in the Diversion Ratio, and the Diversion Ratio is calculated
using Charged Diversions. As a result, any reduction in Charged Diversions (including those
due to accounting credits) automatically reduces EBID’s D3 Allocation (Barroll (2020), Table
3).
Furthermore, Carryover causes these factors to have additional negative impacts on EBID. Prior
to the implementation of Carryover, the effect of Allocation Credits and uncharged diversions on
EPCWID’s Allocation would disappear at the end of each year when all unused allocation
returned to the common supply of water available for the next year’s allocation. Under
Carryover, EPCWID’s unused allocation is carried over into the following year, and converted
into Carryover Obligation that is sequestered out of the Usable Supply before any allocation to
EBID can occur (Barroll (2020), Sections R6 and R9). In recent years, part of EPCWID’s
unused allocation results from not being charged for the use of EPWU wastewater in the El
Paso Valley and from the ACE Credit.
Supplemental Rebuttal Expert Report of Margaret Barroll, Ph.D. – September 15, 2020 | 23

5.2 Run 15b: EPCWID Utilization of El Paso Valley (EPV) Drain Flows
Run 15b is identical to Run 1, except that it changes EPCWID operations and Project
Accounting so that 1) EPCWID diverts and uses drain flow from the River Drain system17 when
available, adjusting its reservoir demand accordingly, and 2) EPCWID is charged in Project
Accounting for the diversion and use of this drain flow.
This diversion of EPV drain flows and Project charges associated with those diversion are
consistent with earlier Project operations and accounting. Prior to 1938, the River Drain (and
other drains as well) discharged into the Rio Grande above the Tornillo heading,18 which was at
that time the last diversion heading in the Rio Grande Project. This drain flow is here referred to
collectively as “EPV drain flow”. This drain water was diverted at the Tornillo Canal heading,
and it was accounted as Project Supply.
Following the Rectification of the Rio Grande in the Fabens area in 1938, the drain system near
Fabens was re-routed so that water from the River Drain (and its tributary, the Middle Drain)
could be diverted into the Riverside Canal Extension, which now supplied the Tornillo Canal
heading. Any drain flow not diverted was routed to the Fabens Waste Drain. Reclamation
records from 1945 until about 1980 show diversions of up to 30,000 AF/yr from the River Canal
into the Riverside Canal Extension, and Project Records indicate that these diversions are
included in the Reclamation Water Distribution Reports that form the basis of the D2 Curve.19
That is, such diversions were accounted as part of Project Supply. Other drains in this area were
routed directly into the Fabens Waste Drain.
Post-1978 Project Accounting does not include any term for the diversion of El Paso Valley
drain flows, and there is no evidence that EPCWID has diverted drain flow in the Fabens area for
many years. Nevertheless, these drain flows were a historical source of Project Supply, both in
the years leading up to the Rio Grande Compact and during the D2 period. Run 15b provides an
estimate of how much drain flow could have been diverted by ECPWID near Fabens throughout
the model run. Comparison of Run 15b and Run 1 provides an estimate of the effect of El Paso
drain flow on the distribution of Project Supply if diverted and charged to EPCWID.
The ILRGM simulates all of the drains above Fabens as one, so in order to simulate diversion of
only the flows from the River Drain system the simulated diversion amount diverted is capped at
70% of the total simulated drain flow above Fabens.

17

The Middle Drain discharges into the River Drain below the River Drain’s gaging point, and so the gaged flows of
both drains are available for diversion into the Riverside Canal Extension at Fabens.
18
The Tornillo heading was built in 1923 for the stated purpose of capturing Project return flows. “[T]he site of this
heading [Tornillo] furnishes the means to collect a large amount of recovered and developed water of the project for
use in the Tornillo area, and for sale to the Hudspeth Counting Irrigation District below the project limits.” 1923
Project History, Chapter 1, Introductory and General, page 5.
19
Barroll (2019), Section 5.2.2 and Appendix C.
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A comparison of the historical reported drain flows near Fabens20, historical diversions of drain
flow at Fabens, and the simulated diversion of drain flow at Fabens from Run 15b, is provided in
Figure 13. These data show:
1) The actual reported diversion of drain flow at Fabens during the 1940s through the
1970’s is reasonably represented by Run 15b. In a number of years, the model
simulates somewhat higher drain flow diversions, representing the availability of more
drain flow than was actually diverted.
2) In approximately 1980, the diversion of drain flow at Fabens appears to have ceased,
even though the flows measured in the Fabens Waste Drain indicates that the drains
above Fabens were still flowing.
3) Run 15b of the model simulates diversion of drain flow roughly consistent with the
actual availability of drain flow as measured in the Fabens Waste Drain through
approximately 2011, after which the Run 15b simulates diversion of more drain flow
than was likely available historically. This may either be a reflection of a less than
perfect calibration of drain flow, or may be a result of better general hydrologic
conditions in Run 15b compared with historical conditions due to diversion and use of
EPV drain flows during the 1980’s, 1990’s and 2000’s.
Figure 13. Drain Flows Near Fabens, Reported Diversion of Drain Flow at Fabens, and
Simulated Diversion of Drain Flow Near Fabens (Run 15b)

20

Following the Rectification of the Rio Grande all of the El Paso Valley drains above Fabens were routed into the
Fabens Waste Drain, with the exception of the flow from the River Drain which was diverted into the Riverside
Canal Extension. The El Paso Valley drains above Fabens were measured separately until 1984, after which the
resulting flow in the Fabens Waste Drain was measured.
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Differences between Runs 1 and 15b (in which EPV drain flow is utilized) become noticeable in
approximately the year 2000. Current-Year Allocation results from Runs 1 and 15b for the
period 2000 through 2017 are plotted in Figure 14 and Tabulated in Table 10.
These results show that in the year 2003 allocations for both EBID and EPCWID are
significantly higher in Run 15b than Run 1. This happens because during full-supply years that
preceded 2003 (the late 1990’s and early 2000’s), EPCWID’s use of EPV drain flow in Run 15b
resulted in EPCWID calling for less water from reservoir storage. By the end of 2002, the last
full-supply year, reservoir storage in Run 15b is significantly greater than in Run 1. Greater
reservoir storage allows larger 2003 allocations in the Run 15b.
Starting in 2006, EBID is also allocated substantially more water in Run 15b than in Run 1. This
suggests that the improvement in Project Performance caused by the use of EPV drain flows
resulted in a higher Diversion Ratio and higher consequent allocation to EBID.
Figure 14. Simulated Current-Year Allocation, Runs 1 and 15b, 2000-2017
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Table 10. Simulated Current-Year Allocation, Runs 1 and 15b: Net Impact EPV Drain
Flow Diversion and Accounting
Updated 9/2020

Year
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Total

Current‐Year Allocation to Districts: Run 1 and Run 15b; 2000 ‐ 2017
EBID Allocation
EPCWID Allocation

Run 1
AF
494,979
494,979
494,979
358,369
244,585
494,979
359,805
254,610
353,748
360,632
237,805
38,330
134,390
114,427
78,255
164,848
113,324
160,231

Run 15b
AF
494,979
494,979
494,979
472,447
280,926
494,979
468,492
325,737
428,356
431,727
323,802
18,990
133,029
103,620
79,203
168,234
128,050
205,252

Run 15b ‐ Run 1
AF
0
0
0
114,078
36,341
0
108,687
71,128
74,608
71,094
85,997
‐19,340
‐1,361
‐10,807
947
3,386
14,726
45,021
594,507

Run 1
AF
376,840
376,840
376,840
289,772
199,765
376,840
351,949
299,177
388,192
364,762
251,117
29,183
175,486
119,231
113,895
236,022
215,099
372,906

Run 15a
AF
376,840
376,840
376,840
378,755
228,653
376,840
388,192
317,642
388,192
363,988
261,467
14,458
174,964
130,380
113,369
235,530
215,299
379,480

Run 15b ‐ Run 1
AF
0
0
0
88,983
28,888
0
36,243
18,465
0
‐774
10,351
‐14,725
‐523
11,149
‐525
‐492
201
6,574
183,815

Charged Diversions from Runs 1 and 15b for the years 2000 through 2017 are plotted in Figure
15 and tabulated in Table 11. EPCWID’s Charged Diversions in Run 15b are generally slightly
larger than in Run 1, while EBID’s Charged Diversions in Run 15b are significantly larger than
in Run 1. This means that the EBID would get a significant benefit if EPCWID were to
divert, and be charged for diverting, EPV drain flows. Table 11 shows that EBID’s total
cumulative Charged Diversions since the year 2000 might have been as much as 589,000 AF
greater if EPCWID had diverted, and been charged for the diversion of, EPV drain flows since
the mid-1990’s. (Benefits to Project Storage accruing prior to the last reservoir spill in the mid1990’s would have been wiped out by the spill.)

Supplemental Rebuttal Expert Report of Margaret Barroll, Ph.D. – September 15, 2020 | 27

Figure 15. Simulated Charged Diversions, Runs 1 and 15b, 2000-2017

Table 11. Simulated Charged Diversions, Runs 1 and 15b: EPV Drain Flow, 2000-2017
Updated 9/2020

Year
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
Total

Charged Diversions to Districts: Run 1 and Run 15b; 2000 ‐ 2017
EBID Charged Diversions
EPCWID Charged Diversions
Run 1
AF
493,303
493,686
493,321
358,629
244,310
486,549
221,262
236,571
310,271
357,317
267,462
87,867
145,815
77,657
116,360
120,304
168,601
148,292

Run 15b
AF
494,742
493,813
493,294
471,184
280,404
489,035
287,106
273,893
370,622
426,524
367,576
151,913
150,843
64,630
109,466
121,415
179,191
190,438

Run 15b ‐ Run 1
AF
1,439
127
‐27
112,555
36,094
2,486
65,844
37,322
60,351
69,207
100,114
64,046
5,028
‐13,026
‐6,895
1,112
10,590
42,146
588,515

Run 1
AF
350,744
310,294
328,589
225,131
199,492
258,043
201,681
270,313
264,405
319,959
260,018
257,183
170,764
70,465
117,711
261,951
246,621
281,807

Run 15b
AF
346,531
299,769
318,915
262,694
227,843
242,876
246,650
277,824
256,631
313,832
251,572
241,698
181,977
56,044
132,774
252,987
259,646
274,596

Run 15b ‐ Run 1
AF
‐4,213
‐10,525
‐9,674
37,563
28,351
‐15,167
44,969
7,511
‐7,774
‐6,127
‐8,446
‐15,485
11,212
‐14,421
15,063
‐8,963
13,026
‐7,211
49,688
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5.3 Run 15: Combined EPCWID Accounting Run: EPCWID Utilization of EPV
Drain Flows, Charged for Use of EPV Wastewater, and Elimination of ACE
Credit
Run 15 combines both of the modifications from Run 15a and Run 15b. That is, in Run 15 the
ACE Credit is eliminated, all EPWU wastewater in the El Paso Valley that is delivered to
EPCWID during the Caballo release season is charged to ECPWID in Project accounting, and
drain flow at Fabens is diverted by EPCWID and charged to ECPWID in Project accounting. The
results of this combined run are shown for the years 2000 through 2017 in Table 12. These
results show a large benefit to EBID, totaling 1,017,000 AF, if EPCWID’s operations (diverting
EPV drain flow) and accounting (Project charges for EPV drain flow and use of all EPWU
wastewater) were modified so as to be more consistent with earlier – and more equitable –
Project operations and accounting.
Table 12. Simulated Charged Diversions, Runs 1 and 15 (Combined Run), 2000-2017
Updated 9/2020

Charged Diversions to Districts: Run 1 and Run 15; 2000 ‐ 2017
EBID Charged Diversions
EPCWID Charged Diversions

Year
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

Run 1
AF
493,303
493,686
493,321
358,629
244,310
486,549
221,262
236,571
310,271
357,317
267,462
87,867
145,815
77,657
116,360
120,304
168,601

Run 15
AF
493,260
493,807
493,293
461,980
280,640
489,947
309,397
306,260
429,990
510,440
398,334
169,001
169,960
90,301
156,896
171,895
168,766

Run 15b ‐ Run 1
AF
‐43
121
‐27
103,350
36,330
3,398
88,135
69,688
119,719
153,123
130,873
81,134
24,145
12,644
40,536
51,591
166

Run 1
AF
350,744
310,294
328,589
225,131
199,492
258,043
201,681
270,313
264,405
319,959
260,018
257,183
170,764
70,465
117,711
261,951
246,621

Run 15
AF
378,372
336,505
335,776
289,803
218,049
290,975
264,148
302,538
288,322
334,594
275,925
218,305
174,431
79,316
111,698
235,904
259,160

Run 15b ‐ Run 1
AF
27,628
26,212
7,187
64,672
18,557
32,932
62,467
32,224
23,917
14,635
15,907
‐38,879
3,667
8,851
‐6,013
‐26,047
12,539

2017

148,292

249,955

101,663

281,807

299,429

17,622

Total

1,016,548

298,077

Table 12 also shows that EPCWID would have, on average, higher Charged Diversions if these
operational and accounting changes were made. This increase in Charged Diversion probably
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largely reflects the fact that under the model scenario EPCWID is now being charged for its
historical use of EPWU wastewater, thus increasing its Charged Diversion.
Note that the net impacts from Run 15a and Run 15b do not add up to the net impacts from the
combined Run 15. This result occurs because the ILRGM is a non-linear model that simulates
the existing non-linearities in Project allocation and operations. For example, when Project
storage levels (in the reservoirs) are low, and Project allocations are relatively low, an increase in
reservoir storage can increase the Project allocations. However, once a District’s allocation has
been increased to its full-supply amount, further increases in Project storage will not cause
increases in that District’s allocation. This change in response is “non-linear” (that is, the
response is not directly proportion to the causal factor), and a model that simulates this correctly
will also be non-linear.

5.4 Summary and Conclusions
If the relatively recent ACE Credit were eliminated, and EPCWID were again charged for its
diversion and use of EPWU wastewater treatment plan discharges into the Project, the ILRGM
calculates the result would be a cumulative total increase in EBID’s Project diversions of 539,000
AF over the period 2000 – 2017. The annual impacts become larger starting in 2006, the year D3
Allocation + Carryover is implemented in the Base Run. Impacts average 45,000 AF/yr from 2006
through 2017. Increases in EPCWID’s Charged Diversions are also simulated, a total of 212,000
AF from 2000 to 2017, but this increase is largely a result of EPCWID being charged for the
EPCWID wastewater it has recently been using without charge.
If EPCWID were required to divert El Paso Valley drain flows, as they had done historically,
and were charged for such diversions, the ILRGM calculates an increase in EBID’s allocation by
a cumulative total of 595,000 AF, and an increase in EBID Project diversions by a cumulative
total of 589,000 AF over the period 2000 - 2017. EPCWID’s simulated allocations and Charged
Diversions would also have been larger. Current-Year Allocations would have been larger by a
cumulative total of 184,000 AF and Charged Diversions by a cumulative total of 50,000 AF.
These increases are simulated because the diversion and use of El Paso Valley drain flows would
constitute an increase of Project Supply above current levels.
Both sets of issues were addressed in a combination run that eliminated the ACE Credit, charged
EPCWID for its diversion and use of wastewater treatment plant discharges and utilized El Paso
Valley drain returns in the ILRGM (Run 15). The results of this run show a total increase of
1,017,000 AF to EBID Project diversions from 2000 through 2017.
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6 Runs 16 and 16a: Conjunctive Management at D1/D2 Period
Levels
At the direction of New Mexico’s legal counsel, I have worked with New Mexico expert Greg
Sullivan to describe two scenarios that are consistent with my Opinions related to the D1/D2
Allocation and the Project operations and accounting procedures in place during the D1/D2 time
period (1951 – 1978). Mr. Sullivan then coordinated with other New Mexico experts to simulate
those scenarios using New Mexico’s ILRGM for the historic period from 1940 to 2017. The
Spronk Rebuttal Report (2020) provides a description of the scenario specifications and the
results of the modeling analyses along with high-level observations of the results. In this
Supplemental Report, I describe the basis for the scenarios (Run 16 and Run 16a) and offer some
observations of the results.

6.1 Model Results
Runs 16 and 16a are hypothetical runs that simulate the hydrologic history of the Project area
through 2017, in which
 Project Supply is allocated 57:43 using the D1/D2 Allocation method through 2017,
 The operational and accounting principles described in Run 15 are implemented through
2017, and
 Groundwater use to the levels occurring during the D2 Period (1951-1978) is
incorporated.
In essence Runs 16 and 16a are simulations that extend earlier Rio Grande Project operations
(including diversion of El Paso Valley drain flows), earlier Project accounting (including charges
for the diversion of EPWU wastewater and El Paso Valley drain flows), and 57:43 Project
allocation, until the present time. In addition, pumping limitations are imposed so that irrigation
pumping levels cannot exceed the level occurring during the D2 time period (Run 16 and 16a)
and non-irrigation well pumping is limited to the maximum amount occurring during the D2 time
period (Run 16a). The only difference between Runs 16 and 16a is that in Run 16a nonirrigation well pumping (municipal, industrial, etc.) is also limited, with the limit set equal to the
maximum amount diverted for those uses during the D2 Period.
Table13 provides a summary of how key model parameters are set for Run 1 and Runs 16 and
16a.
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Table 13. Summary Description of Settings for Runs 1, 16, and 16a
Run 1

Summary of Runs 1, 16, and 16a
Run 16

Run 16a

NM Irrigation Well
Pumping

Historical, calculated
based on crop demand
and SW shortage

10-year average limited
to 166,866 AF/yr,
calculated as in Run 1

10-year average limited
to 166,866 AF/yr,
calculated as in Run 1

TX Irrigation Well
Pumping

10-year average limited
to 70,783 AF/yr

10-year average limited
to 70,783 AF/yr

NM Non-Irrigation
Well Pumping

Historical, calculated
based on crop demand
and SW shortage
Same as occurred
historically

Same as occurred
historically

Limited to maximum of
D2 period: 20,993 AF/yr

TX Non-Irrigation
Well Pumping

Same as occurred
historically

Same as occurred
historically

Irrigated Acreage and
Irrigation Water
Requirements
Project Allocation
Method

Same as occurred
historically

Same as occurred
historically

Limited to maximum of
D2 period: 30,264 AF/yr
in Mesilla basin, 89,979
AF/yr in Hueco bolson
Same as occurred
historically

57:43 through 2005, D3
in 2006 & 2007,
D3+Carrover 20082017
Diversion and use
EPWU wastewater
discharged in El Paso
Valley not charged to
EPCWID
No charge for use of El
Paso Valley drain flow
after 1978

57:43 using D1/D2
Method

57:43 using D1/D2
Method

EPCWID charged for
diversion and use of
EPWU wastewater
during Caballo Release
Season
EPCWID diverts and is
charged for diverting
available drain flow in
El Paso Valley
ACE Credit eliminated

EPCWID charged for
diversion and use of
EPWU wastewater
during Caballo Release
Season
EPCWID diverts and is
charged for diverting
available drain flow in El
Paso Valley
ACE Credit eliminated

EPWU Wastewater

EPV Drain Flow

ACE Credit

ACE Credit
implemented starting
2003, historical values

Because both Run 16 and 16a simulate 57:43 Allocation through 2017, EBID’s allocation does
not suffer the dramatic reduction in 2006 caused by D3 Allocation (as actually occurred, see
Barroll (2019), Section 8), and New Mexico irrigation well pumping is not artificially inflated as
a result. Also, in both runs EPCWID is charged in Project Accounting for all diversion and use
of drain flow in the El Paso Valley during the Caballo release season, the ACE Credit is
eliminated, and EPCWID diverts and is charged for use of El Paso Valley drain flow. These
changes improve EBID’s allocation and diversion of Project Supply in many years, especially (as
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shown in Section 5 of this report) since the year 2003. This improvement of EBID’s Project
Supply further reduces the need for irrigation well pumping in New Mexico. As a result, in Runs
16 and 16a, New Mexico irrigation well pumping never reaches the limits described in Table 13.
EPCWID does not reach those limits either, because of the large reduction in EPCWID’s
irrigation water demand since the D2 Period (1951 – 1978).
Figure 16 is a plot of the annual Current-Year Allocations for EBID and EPCWID for the years
2000 through 2017 for Run 16 and 16a. Figure 17 is a plot of the Charged Diversions for EBID
and EPCWID for the years 2000 through 2017 for Run 16 and 16a.
Figure 16. Simulated Current-Year Allocations, Runs 1, 16 and 16a

Figure 17. Simulated Charged Diversions, Runs 1, 16 and 16a

Figures 16 and 17 show almost no difference between the results from Runs 16 and 16a. This
indicates that the factors that differ between the runs (that is: New Mexico non-irrigation well
pumping reaching approximately 40,000 in Run 16 and remaining at 20,000 AF/yr in Run 16a)
have little impact on the model results. In part this is likely caused by the fact that much of New
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Mexico’s non-irrigation well pumping is effectively offset by wastewater returns to the Rio
Grande which are accounted as Project Supply when diverted downstream (see Barth
Rebuttal, 2020). This small impact is also probably related to the fact that non-irrigation well
pumping in the New Mexico part of the LRG is quite small compared with other stresses, such as
irrigation well pumping.
Figure 16 also shows that EBID’s allocations and Charged Diversion are considerably higher in
Run 16 (and 16a) than they are for Run 1, while EPCWID’s allocation and diversions in Run 16
are sometimes higher, and sometimes lower, but generally not greatly different that those in Run
1. These differences in diversion are quantified in Table 14. Over the 18-year period from 2000
through 2017, EBID diverts a total 1,572,000 AF more in Run 16 than it did in the Base Run
(Run 1). Conversely, EPCWID diverts a total of 31,000 AF less in Run 16 than it did in the Base
Run. This shows that the reallocation involved in the 2008 OA does not greatly benefit
EPCWID compared to what it would have diverted if D1/D2 conditions still applied (including
the Run 15 EPCWID operational and accounting changes). EBID, on the other hand would have
benefitted greatly if 57:43 allocation had been maintained and EPCWID had been operated and
its diversions accounted for, as had been the case during the D1/D2 Period.
Table 14. Simulated Charged Diversions, Runs 1 and 16, 2000-2017
Updated 9/2020

Charged Diversions to Districts, Runs 1 and 16 (D1/D2 Condition Runs)
EBID Charged Diversions

Run 1

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
Sum

493,303
493,686
493,321
358,629
244,310
486,549
221,262
236,571
310,271
357,317
267,462
87,867
145,815
77,657
116,360
120,304
168,601
148,292

Run 16

493,267
493,808
493,295
459,731
279,398
489,948
283,652
378,785
486,997
492,282
466,771
166,998
231,572
32,206
201,143
241,488
268,598
439,287

Run 16 ‐ Run 1

‐36
122
‐26
101,102
35,088
3,399
62,390
142,214
176,726
134,965
199,309
79,131
85,757
‐45,450
84,782
121,184
99,997
290,995
1,571,650

EPCWID Charged Diversions
Run 1

350,744
310,294
328,589
225,131
199,492
258,043
201,681
270,313
264,405
319,959
260,018
257,183
170,764
70,465
117,711
261,951
246,621
281,807

Run 16

378,386
336,521
335,788
289,549
217,110
290,897
225,545
289,502
289,505
317,500
268,549
132,625
184,880
29,848
157,271
187,374
208,670
286,991

Run 16 ‐ Run 1

27,642
26,227
7,200
64,418
17,619
32,854
23,863
19,188
25,100
‐2,459
8,531
‐124,558
14,116
‐40,618
39,560
‐74,577
‐37,951
5,184
31,339
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6.2 Summary and Conclusions
Runs 16 and 16a simulate a continuation of the conditions existing during the D2 Period (1951 –
1978) into the present day. The model modifications that were implemented to simulate Project
allocation, accounting, and operations during the D2 period are:
1) D1/D2 Allocation applied through 2017
2) Post-1978 irrigation well pumping limited, on average, to the average levels occurring
during the D2 Period
3) (Post-1978 Non-irrigation well pumping limited to the maximum level occurring during
the D2 Period: Run 16a only.)
4) ACE Credit eliminated
5) EPCWID charged for its diversion and use of EPWU wastewater in the El Paso Valley
throughout the Run
6) Continued diversion and use of El Paso Valley drain flows by EPCWID throughout the
Run
In fact, the pumping constraints did not impact the simulated irrigation well pumping in Runs 16
or 16a for either New Mexico or Texas. Texas’s irrigation demands have decreased substantially
since the D2 period, and the Project modifications made for Runs 16 and 16 did not change that.
For New Mexico, the allocation, accounting, and operational modifications applied in these runs,
such as D1/D2 Allocation, increased EBID’s share of Project Water enough to reduce New
Mexico’s total need for irrigation well pumping below average D2 levels.
The non-irrigation well pumping limitation in Run 16a had no impact on Texas’ non-irrigation
well pumping after 1978, but that constraint did limit New Mexico non-irrigation well pumping
to approximately 20,000 AF/yr.
Figures 16 and 17 show almost no difference between the results from Run 16 and Run 16a,
suggesting that the impact of post-1978 non-irrigation pumping increases have small
impact on Project allocation and diversions.
Comparison of Run 1 and Run 16 shows that under Run 16 (D1/D2 conditions through present)
EBID is allocated and diverts more water than under actual historical conditions. EPCWID’s
allocation and diversion under D1/D2 conditions are sometimes higher and sometimes lower
than under actual historical conditions.
In summary, if Project allocation methods and the operations and accounting within Texas had
remained consistent with the D2 Period (1951-1978), EBID would be have been allocated and
received more Project Supply in recent years than they have received, New Mexico farmers
would have pumped less groundwater, and EPCWID’s allocation and delivery of Project Supply
would have been little different than under D3 + Carryover.
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APPENDIX 1:
Summary of Changes to 2 Edition Supplemental Rebuttal Expert Report
nd

REPORT
PAGE #
Cover
Page
Cover
Page
iii

v

v-vi

CHANGE MADE
Added “2nd EDITION” to title of report
Changed report dated to say: REVISED 09/15/2020
Added “Appendix 1: Summary of Changes to 2nd Edition Supplemental
Rebuttal Expert Report”
Made the following changes (bolded) to Run 3 Summary:


An increase of EPCWID’s allocation totaling 128,000 AF over all three
years 2003, 2004 and 2005



An increase of EPCWID’s net diversion for all three years totaling 86,000
AF



An increase of EBID’s allocation for all three years totaling 164,000 AF



An increase of EBID’s net diversion for all three years totaling 167,000 AF

Made the following changes (bolded) to Run 11 Summary:


EBID’s simulated D1/D2 Allocations are 1,053,000 AF higher than its Allocation
under D3 + Carryover. This indicates that on average EBID is allocated 88,000
AF less each year because of the 2008 Operating Agreement.



EBID’s total simulated diversions under D1/D2 Allocation are 1,131,000 AF
higher than under D3 + Carryover. This indicates that on average EBID receives
94,000 AF less Project Water each year because of the 2008 Operating Agreement.



EPCWID’s D1/D2 Allocations during 2006 – 2017 are a total of 182,000 AF lower
than EPCWID’s Allocations under D3 + Carryover for the same period. This is
an average of 15,000 AF/yr additional allocation to EPCWID under the 2008
Operating Agreement.



EPCWID’s total net diversions under D1/D2 Allocation are 267,000 AF lower than
under D3 + Carryover. This is an average of 22,000 AF/yr of additional Project
water to EPCWID under the 2008 Operating Agreement.
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1
1

Made the following changes (bolded) to Run 15 Summary:


If the relatively recent ACE Credit were eliminated, and EPCWID were
again charged for its diversion and use of EPWU wastewater treatment plant
discharges into the Project, the ILRGM calculates the result would be a
cumulative total increase in Project diversions to EBID’s of 539,000 AF
over the period 2000 – 2017, and an average increase of 45,000 AF/yr from
2006 through 2017.



Alternatively, if EPCWID were required to divert El Paso Valley drain
flows, as they had done historically, and were charged for such diversions,
the ILRGM calculates an increase in EBID’s allocation by a cumulative
total of 595,000 AF, and an cumulative increase in Project diversions to
EBID of 589,000 AF over the period 2000 - 2017.



Both sets of issues were addressed in a combination run that eliminated the
ACE Credit, charged EPCWID for its diversion and use of wastewater
treatment plant discharges and utilized El Paso Valley drain returns in the
ILRGM (Run 15). The results of this run show a total increase of 1,017,000
AF to EBID Project diversions from 2000 through 2017.

Corrected a typographical error in the first bullet point under Run 16 Summary.
Changed the word “reflect” to “reflects”
Corrected a typographical error in the first sentence. Changed to say: “the New
Mexico Integrated Lower Rio Grande Model (“ILRGM”) as they relate…”
Added this paragraph to the Introduction:
“This report was revised in September of 2020 to conform with the latest
model results as documented by Spronk in September of 2020.
Incorporation of the revised model results from Spronk’s September 2020
report does not change any of my expert opinions.”

1

Added this sentence to the Introduction:
“The revised rebuttal report filed September 15, 2020 by Gregory K.
Sullivan and Heidi M. Welsh, Spronk Water Engineers, Inc. (“Spronk
(2020)”) presents the New Mexico ILRGM, and documents a number of
alternative runs made with the ILRGM over an historical time period from
1940 through 2017.”

4
5
5

Figure 1 – Numbers adjusted in both charts
Figure 2 – Numbers adjusted in both charts
Table 1 – Numbers adjusted
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5

Changed the first sentence in the paragraph below Table 1 as follows (change in
bold):
“The data in Table 1 indicate that the cumulative impact of New Mexico’s
groundwater pumping on EPCWID’s Current-Year Allocation in the years 2003
through 2005 (the years that led up to the adoption of D3 Allocation in 2006)
totaled 128,000 AF.”

5
6

Footnote 5 updated
Updated the second paragraph on the page as follows (change in bold):
“Table 1 shows that turning off all New Mexico groundwater pumping also has a
net positive impact on EBID’s Current-Year Allocation in 2003 and 2004, the
years leading up to the adoption of D3 + Carryover. The change in reservoir level
simulated at the beginning of 2003 (described above) impacts EBID’s Allocation
as well as ECPWID’s. The total impact of turning off New Mexico groundwater
pumping increases EBID’s allocation in the years 2003 – 2005 by a cumulative
total of 164,000 AF.”

7
7
7

Figure 3 – Numbers adjusted in both charts
Figure 4 – Numbers adjusted in both charts
Paragraph below Figure 4 adjusted as follows (changes bolded):
“The results tabulated in Table 2 show that the simulated increase in EBID
diversions associated with turning off New Mexico groundwater pumping totals
167,000 AF for the years 2003 through 2005, the years leading up to the 2006
adoption of D3 + Carryover (then formalized as the 2008 Operating Agreement).
The corresponding increase in EPCWID diversions for the years 2003 through
2005 totals 86,000 AF.”

8
9

Table 2 – Numbers adjusted
2nd bullet point under 2.3 Summary and Conclusions updated as follows (changes
bolded):


There are limited impacts to EPCWID in the years 2003 through 2005 when
all of New Mexico’s pumping is turned off in Run 3. The cumulative total
impacts to the Districts occurring during 2003 – 2005 are:
o An increase of EPCWID’s allocation totaling 128,000 AF over these
three years 2003, 2004 and 2005
o An increase of EPCWID’s net diversion over these three years
totaling 86,000 AF
o An increase of EBID’s allocation over these three years totaling
164,000 AF
o An increase of EBID’s net diversion over these three years totaling
167,000 AF
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14
15
15

Figure 5 – Numbers adjusted in both charts
Figure 6 – Numbers adjusted in both charts
The two paragraphs below Figure 6 were updated as follows (changed bolded):
“Figure 7 shows the difference in Current-Year Allocation results for each
District, and Table 6 tabulates Current-Year Allocation results for each District.
As shown in Figures 6 and 7 and in Table 6, the effects of a return to D1/D2
(57:43) Allocation are predominantly positive for EBID, with a cumulative total
1.2 million AF of increased allocation. This means that the net effect of the
implementation of D3 + Carryover has been a reduction in EBID’s allocation by
1,053,000 AF over the 12 years from 2006 through 2017.
The effect of a return to D1/D2 are predominantly negative for EPCWID, and
with a total reduction in Current-Year Allocation of 0.2 million AF. This means
that the net effect of the implementation of D3 + Carryover has been an increase
in EPCWID’s allocation by 182,000 AF over 12 years from 2006 through 2017,
approximately 1/6th (one-sixth) of the amount by which EBID’s allocation was
reduced. That is to say: the large deficit to EBID caused by D3 + Carryover
results in only a modest benefit to EPCWID.”

15
16
17
17
17

Figure 7 – Numbers adjusted in both charts
Table 6 – Numbers adjusted
Figure 8 – Numbers adjusted in both charts
Figure 9 – Numbers adjusted in both charts
Last paragraph on page adjusted to say (changes bolded):
“The RHG Diversion results from Runs 1 and 11 are tabulated in Table 7. In
summary, the ILRGM calculates that under D1/D2 Allocation, EBID would have
diverted approximately 1,131,000 acre-feet more than under D3 + Carryover,
while EPCWID would have diverted 267,000 acre-feet less. Again, the net effect
of the 2008 OA is to reduce EBID’s water supply by a large amount
(approximately 94,000 AF/yr on average since 2006), in order to obtain a
relatively small increase in the supply to EPCWID (approximately 22,000 AF/yr
on average since 2006).”

18
19
19

Table 7 – Numbers adjusted
Figure 10 – Numbers adjusted
Table 8 – Numbers adjusted
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20

Section 4.5 Summary and Conclusions updated as follows (changed bolded):
The impacts during the years 2006 – 2017 resulting from this re-allocation are as
follows:

22
22
22



The cumulative total of EBID’s simulated D1/D2 Allocations during 2006
– 2017 are 1,053,000 AF higher than EBID’s simulated Current-Year
Allocations under D3 + Carryover. This indicates that on average EBID is
allocated 88,000 AF less each year because of the 2008 Operating
Agreement.



The cumulative total of EBID’s simulated diversions under D1/D2
Allocation during 2006 – 2017 are 1,131,000 AF greater than EBID’s
simulated diversions under D3 + Carryover. This indicates that on average
EBID receives 94,000 AF less Project Water each year because of the 2008
Operating Agreement.



EPCWID’s D1/D2 Allocations are a cumulative total of 182,000 AF lower
than EPCWID’s Current-Year Allocations under D3 + Carryover. This is
an average of 15,000 AF/yr additional allocation to EPCWID under the
2008 Operating Agreement.



EPCWID’s net diversions under D1/D2 Allocation are a cumulative total of
267,000 AF lower than under D3 + Carryover. This is an average of 22,000
AF/yr of additional Project water to EPCWID.

Figure 11 – Numbers adjusted in both charts
Figure 12 – Numbers adjusted in both charts
The following sentence in the paragraph below Figure 11 updated (changed
bolded):
“EBID’s Charged Diversions in Run 15a are greater in every year, and the total
increase in EBID’s Charged Diversions in this period is 539,000 AF.”

23

Table 9 – Date of charge adjusted to reflect “2000-2017”; Chart updated.

25
26
27
27

Figure 13 – Numbers adjusted
Figure 14 – Numbers adjusted in both charts
Table 10 - Date of charge adjusted to reflect “2000-2017”; Chart updated
Sentence in paragraph below Table 10 updated as follows (changes bolded):
“Table 11 shows that EBID’s total cumulative Charged Diversions since the year 2000
might have been as much as 589,000 AF greater if EPCWID had diverted, and been
charged for the diversion of, EPV drain flows since the mid-1990’s.”
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28
28
29

Figure 15 – Numbers adjusted in both charts
Table 11 – Date of charge adjusted to reflect “2000-2017”; Chart updated
Sentence updated in paragraph after Section 5.3 as follows (changes bolded):
“These results show a large benefit to EBID, totaling 1,017,000 AF, if EPCWID’s
operations (diverting EPV drain flow) and accounting (Project charges for EPV
drain flow and use of all EPWU wastewater) were modified so as to be more
consistent with earlier – and more equitable – Project operations and accounting.”

29
30

Table 12 – Date of charge adjusted to reflect “2000-2017”; Chart updated
Section 5.4 Summary and Conclusions. Numbers updated in all 3 paragraphs of
this section.

33
33
34

Figure 16 - Numbers adjusted in both charts
Figure 17 - Numbers adjusted in both charts
Two sentences in second paragraph on page updated as follows (changed bolded):
“These differences in diversion are quantified in Table 14. Over the 18-year
period from 2000 through 2017, EBID diverts a total 1,572,000 AF more in Run
16 than it did in the Base Run (Run 1). Conversely, EPCWID diverts a total of
31,000 AF less in Run 16 than it did in the Base Run.”

34

Table 14 – Numbers adjusted
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United States of America’s Disclosure of Rebuttal Expert Dr. Al Blair (Dec. 30, 2019)
Page 8: “The increase in the full-supply 376,840 to 394,526 AF was a result of a compromise made
by EPCWID in the context of the 2008 Operating Agreement at the request of EBID to provide for
more groundwater recharge in New Mexico during years of full supply (the maximum annual release
from Caballo Reservoir was increased from Reclamation’s proposed 763,840 to 790,000 AF).”

TX v. NM #141

New Mexico Exhibit

NM-EX-104

United States of America’s Disclosure of Expert Rebuttal Witness Dr. Ian M. Ferguson
(Dec. 30, 2019)
Page 8: “Prior to the OA, full supply was defined by Usable Water available for the current-year
allocation equal to or greater than 763,800 acre-feet; under the OA, full supply conditions are defined
by Usable Water available for the current-year allocation equal to or greater than 790,000 acre-feet.”
Pages 12-13: “Although EPCWID received all water that the district ordered during the period 19792002, Dr. Barroll is incorrect in assuming that water orders and deliveries can be used to assess
whether water demands have been met. Reclamation ensures that diversion allocations do not exceed
the amount of water that can be physically delivered to Project diversion points and accounted for
under Project water accounting procedures. Allocations are constrained by the available Project
supply, including return flows, as accounted for under Project water accounting procedures. Water
orders by EBID, EPCWID, and US-IBWC on behalf of Mexico are subsequently constrained by each
entity’s allocation. Reclamation will not allocate water that cannot be delivered, and will not accept a
delivery order that cannot be met.”

TX v. NM #141

New Mexico Exhibit

NM-EX-105

TX v. NM #141

New Mexico Exhibit

NM-EX-106

In December 1896, the Secretary of the Interior ordered the General Land Office to suspend
action on all rights-of-way applications through public lands in Colorado and New Mexico involving
irrigation on the Rio Grande and its tributaries. This action—known as the “embargo”—effectively
froze new irrigation development in the Upper Rio Grande Basin.12
In its 1896 report, the International Boundary Commission proposed an international reservoir
and dam near El Paso to resolve the water dispute with Mexico.13 This plan was at odds with a
competing, private plan for a reservoir in New Mexico, an effort led by Nathan E. Boyd, whose
company had formed in 1893. Protracted litigation ensued between the Rio Grande Dam and
Irrigation Company and the United States, which was not resolved until 1909, when the Supreme
Court affirmed that the company’s right to construct the dam had expired.14

The Rio Grande Project
Around the same time, Congressional attempts to solve the problem of reclamation in the arid
Western states culminated in the passage of the 1902 Reclamation Act. This act also created the U.S.
Reclamation Service (later the Bureau of Reclamation) and signaled greater federal involvement in
water resources management.15 Soon after, the Reclamation Service examined the situation on the
Rio Grande. Whereas the International Boundary Commission had proposed a dam near El Paso,
the Reclamation Service suggested an alternative dam site, in New Mexico, which would serve not
only Mexico, but also productive agricultural areas in New Mexico and Texas.16 At the Twelfth
National Irrigation Congress of 1904, representatives from Mexico, New Mexico, and Texas
endorsed this general plan of action.17
Congress authorized the Secretary of the Interior to proceed with constructing the proposed
dam and reservoir by the Act of February 25, 1905, which also extended the 1902 Reclamation Act
to portions of Texas susceptible to irrigation from the project.18 In 1906, pursuant to the 1902
Reclamation Act and in accordance with the territorial laws of New Mexico, the United States filed
with the Territorial Irrigation Engineer of New Mexico a notice of intent to utilize 730,000 acre-feet
12

First Interim Report, 51–52.

13

First Interim Report, 55–56.

14

First Interim Report, 57–66.

15

First Interim Report, 67–92.

16

First Interim Report, 92–95.

17

First Interim Report, 96–99.

18 The 1902 Reclamation Act provided that the sale of public lands in certain Western states would underwrite
reclamation activities, but since Texas had entered the Union as a sovereign republic, it had no public lands and thus was
not included among the sixteen states and territories identified in the Reclamation Act. See First Interim Report, 99–101.
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Special Master Grimsal pointed out that as early as 1924, New Mexico acknowledged in Rio
Grande Compact discussions that Texas received its water through the Bureau of Reclamation’s
administration of the Rio Grande Project. At the first meeting of the Rio Grande Compact
Commission, New Mexico compact commissioner J. O. Seth remarked that the Rio Grande Project
was divided between Texas and New Mexico, and acknowledged that lands in both states were
“both served by the Elephant Butte Reservoir.”44 In 1937, Grimsal noted, New Mexico equated
Texas’ apportionment with the water it received through Rio Grande Project and was willing to
negotiate with Texas “on the basis of fixing a definite amount of water to which said project is
entitled.”45
The Special Master also marshalled historical evidence illustrating Texas’ understanding of the
1938 Compact provisions. He quoted extensively from a letter dated October 4, 1938, from Texas
commissioner Frank B. Clayton, including the following:
[T]he question of the division of the water released from Elephant Butte reservoir is taken care of by
contracts between the district under the Rio Grande Project and the Bureau of Reclamation. These
contracts provide that the lands within the Project have equal water rights, and the water is allocated
according to the areas involved in the two States. 46

Among the historical documents I have reviewed to date, Clayton’s 1938 letter provides the most
thorough explanation of how he understood Texas’ allocation to operate under the compact.
Equally enlightening, from the same letter, was Clayton’s explanation of why Texas’ compact
apportionment was measured at Elephant Butte Reservoir, rather than the Texas state line. In
addition to gauging difficulties, Clayton observed that “neither Colorado nor New Mexico could be
expected to guarantee any fixed deliveries at the Texas line when the operation of the dam is not
within their control but is in the control of an independent government agency.”47
This question of “control” over the water released from Elephant Butte Reservoir also surfaced
in 1938 discussions among Rio Grande Project water users and irrigators below Fort Quitman.
EBID attorney Edwin Mechem (who also served on the Rio Grande Compact Commission as an
adviser to both New Mexico and Texas, at different times) explained that the irrigation districts
under the Rio Grande Project were in no position to guarantee water to the irrigators below Fort
Quitman, as they did not control releases from the reservoir: “Elephant Butte Irrigation District
doesn’t own any water or control any water except to take what is delivered to it and collect from
44

Rio Grande River Compact Commission, First Meeting, October 26, 1924, 12.

Proceedings of the Meeting of the Rio Grande Compact Commission, September 27–October 1, 1937, quoted in
First Interim Report, 206.
45

Frank B. Clayton, Rio Grande Compact Commissioner for Texas, to Sawnie B. Smith, October 4, 1938, 1–2,
quoted in First Interim Report, 208.
46

47

Frank B. Clayton, Rio Grande Compact Commissioner for Texas, to Sawnie B. Smith, October 4, 1938, 1.
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Opinion 3: Surface Water Supply below Elephant Butte
The compact parties understood the surface water supply requirements and limitations in the area below Elephant
Butte Reservoir.
The compact parties had access to information regarding the surface water supply requirements
for the Rio Grande Project and the area below Elephant Butte Reservoir. Project hydrological
information first was accessible to the parties through Bureau of Reclamation data, and later through
the Rio Grande Joint Investigation, which was analyzed Rio Grande Compact Commission’s
Committee of Engineers. The New Mexico state engineer demonstrated an awareness of surface
water supply limitations below Elephant Butte Reservoir in his denial or non-approval of several
water-rights filings below the reservoir from 1925 to 1935.

Rio Grande Project Data
Complete hydrological data for the Rio Grande Project first became available to the Reclamation
Service (later the Bureau of Reclamation) in 1919, after the federal government took over the old,
irregular community ditch systems that distributed water to most farms under the project. With the
Reclamation Service in control of both reservoir releases and distribution infrastructure, it became
possible, for the first time, for project administrators to make a comprehensive study of water
distribution, losses, and recovery.104
In 1921, Rio Grande Project officials acknowledged the total limits of the two irrigation districts
under the project (EBID and EP No. 1) to be 155,000 acres.105 In 1922, the Reclamation Service
considered expanding the project area with land in the Palomas Valley, just below Elephant Butte
Reservoir, as well as bench land in both the Mesilla and El Paso Valleys, “which it is quite probable
will eventually be reached by pumping, if sufficient water supply is available after the project now
under contract has been fully developed.”106 However, by 1923, these proposed expansions had lost
traction, and apparently they were not considered again by project officials.107 In 1926, D. C. Henny
(who served on the Rio Grande Compact Commission in 1928 and 1929 as a consulting engineer for
New Mexico and Texas) counseled EBID against increasing the project’s limits beyond 155,000

104

U.S. Reclamation Service, Project History, Rio Grande Project, 1919, 15.

105

U.S. Reclamation Service, Annual Project History, Rio Grande Project New Mexico–Texas, 1921, 6.

106

U.S. Reclamation Service, Project History, Rio Grande Project, 1919, 245–46.

107 U.S. Bureau of Reclamation, Project History, Rio Grande Project, 1923, 218. After 1923, the Bureau did not
mention these prospective expansions again in the project’s future plans or needs in its annual project histories through
1939.
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for the entire Upper Rio Grande Basin.115 Colorado commissioner M. C. Hinderlider described it as
quite probably “the most comprehensive, and in many respects detailed study ever made of the
water and land resources of a river basin in the arid West.”116 The joint investigation provided the
compact parties with surface flow information and other data to use in reaching the 1938 Rio
Grande Compact.
The Joint Investigation divided the Upper Rio Grande Basin (above Fort Quitman) into three
sections, with the area below Elephant Butte Reservoir comprising a single section. For this area and
the other sections, the investigation analyzed topography, climate, runoff, return flow, irrigation
development, and other factors.117 It also detailed the water uses and requirements for each section.
For the “Elephant Butte-Fort Quitman section,” the investigation considered actual diversions and
uses of water from 1930 to 1936, including detailed studies of river flow, net diversions, drainage,
river-bed losses, and arroyo inflows. In addition, the investigation incorporated certain modifications
to account for salinity control, and it made allowances for future distribution improvements
associated with the American diversion dam in the El Paso Valley, which was not yet complete.118
Based on the actual acres irrigated by the Rio Grande Project from 1930 to 1936, the investigation
assumed a maximum irrigated area of 145,000 acres under the project, and it arrived at a probable
demand on Elephant Butte Reservoir, including Mexico’s treaty allotment, of 773,000 acre-feet
annually.119
The Rio Grande Compact Commission analyzed the Joint Investigation’s findings through a
Committee of Engineers, or “engineering advisers”—one each for Colorado, New Mexico, Texas,
and the United States. The engineers assessed the general and specific factors affecting the discharge
of the Rio Grande at the Colorado/New Mexico state line and into Elephant Butte Reservoir.120
What they produced was very much like a compact draft, complete with definitions, delivery
schedules into Elephant Butte Reservoir, and allowable water credits and debits among the states.
Based on technical analysis, the committee estimated average normal releases from Elephant Butte
Reservoir to be 800,000 acre-feet annually.121 The engineers were “satisfied that no material

115

Proceedings of the Meeting of the Rio Grande Compact Commission, September 27–October 1, 1937.

M. C. Hinderlider, Commissioner for Colorado, to Governor Teller Ammons, November 15, 1938, in Rio
Grande Basin Compact, March 18, 1938, 7, CSU-WDEC, Series 7.1, Box 62, Folder 5., 7.
116

117

Rio Grande Joint Investigation, 19–65.

118

Rio Grande Joint Investigation, 99.

119

Rio Grande Joint Investigation, 101–04.

Report of Committee of Engineers to Rio Grande Compact Commissioners, December 27, 1937, [hereafter
Report of Committee of Engineers], 1, NMSU-EBID, Series 02-D, Box 3, Folder 5.
120

121

Report of Committee of Engineers, 9.
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expansion of the irrigated area in the Rio Grande Basin above Fort Quitman will be practicable
without importations from other watersheds.”122
New Mexico commissioner Thomas McClure acknowledged that the Committee of Engineers’
report “fixes a basis for water supply to the State of Texas,” but he objected that the estimated
“normal release” from Elephant Butte Reservoir was far too large.123 In compact proceedings from
March 1938, the commissioners for New Mexico and Texas debated the proper figure, with New
Mexico arguing that the engineering committee’s estimate of 800,000 acre-feet per year was too
high.124 The commission agreed that the engineering advisers should consider New Mexico’s
concerns.125 On March 9, 1938, the Committee of Engineers submitted a revised report that reduced
the average annual release at Elephant Butte to 790,000 acre-feet.126 Thus, the surface water
requirements for the area below Elephant Butte Dam were thoroughly studied and considered by
the compact commissioners and their engineer advisers prior to the signing of the 1938 Rio Grande
Compact.

New Mexico Denial of Water-Rights Filings
During compact negotiations, the New Mexico state engineer’s office recognized United States
water rights on the Rio Grande, and demonstrated an awareness of the water requirements in the
area below Elephant Butte Reservoir by declining to approve several water-rights filings in the area
from 1925 to 1935.127 In 1927, New Mexico State Engineer Herbert W. Yeo rejected a 1926
application by Wm. C. Roche, No. 1689 to appropriate approximately 17,340 acre-feet from the Rio
Grande to irrigate more than 6,300 acres in the Palomas Valley, just below Elephant Butte Dam.128
In considering Roche’s application, State Engineer Yeo found in 1927 that the United States had
a “valid and existing right” to appropriate 730,000 acre-feet from the Rio Grande. This filing, which
the federal government made in 1906 in connection with the Rio Grande Project, was supplemented
by an additional filing in 1908 claiming “all the unappropriated waters of the Rio Grande” in New
Mexico. Based on these federal filings, Yeo concluded that “there are no unappropriated waters
122

Report of Committee of Engineers, 13.

123

Thomas M. McClure, State Engineer, to S. O. Harper, Chairman, Rio Grande Compact Commission, January 25,

1938.
124

Proceedings of Rio Grande Compact Commission, March 3–18, 1938, 4–5, 11.

125

Proceedings of Rio Grande Compact Commission, March 3–18, 1938, 8.

126

Committee of Engineering Advisers to Rio Grande Compact Commission, March 9, 1938.

U.S. Bureau of Reclamation, “Legal and Institutional Framework for Rio Grande Project Water Supply and Use,
a Legal Hydrograph,” Final Draft, October 1995, CO-007325 at CO-007395.
127

128 State of New Mexico, Office of the State Engineer, Application No. 1689, Findings and Order of State Engineer,
April 16, 1927, 1–2, TX_00092478 at TX_00092480–81.
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available in the Rio Grande,” and that approval of Roche’s application would be “contrary to the
public interest of the people of the State of New Mexico.” Accordingly, he rejected Roche’s
application.129
Subsequently, Roche appealed the state engineer’s decision, but on motion of the appellant, the
appeal was eventually dismissed.130 Similarly, New Mexico state and territorial engineers did not
approve several other water-right filings in the area below Elephant Butte Reservoir, including an
application by Eugene Van Patten, cancelled in 1909, and two applications by the El Paso Electric
Company, cancelled in 1929.131 In regard to Roche’s application, the New Mexico state engineer
recognized that in view of valid federal water-right filings, there were no additional surface flows left
to appropriate below Elephant Butte Reservoir.

State of New Mexico, Office of the State Engineer, Application No. 1689, Findings and Order of State Engineer,
3–4, TX_00092478 at TX_00092482–83.
129

130

L. R. Fiock and H. J. S. Devries to Commissioner of Reclamation, August 18, 1938, 2–4, HRA0011158.

U.S. Bureau of Reclamation, “Legal and Institutional Framework for Rio Grande Project Water Supply and Use,
a Legal Hydrograph,” Final Draft, October 1995, CO-007325 at CO-007395.
131
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1.0

INTRODUCTION
My name is Estevan López. I own and operate a consulting business under the name

Estevan López Consulting, LLC in Peñasco, New Mexico. I am under contract to the New
Mexico Office of the Attorney General to serve as a testifying expert in Texas v. New Mexico
and Colorado, Original No. 141.
2.0

QUALIFICATIONS
My resume is attached to this report as Appendix 1. A summary of relevant elements of

my qualifications is as follows.
2.1

Education

I graduated from the New Mexico Institute of Mining and Technology in Socorro, New
Mexico in 1979 with two Bachelor of Science degrees: one in petroleum engineering, and one in
chemistry. I am licensed as a Registered Professional Engineer in the State of New Mexico. My
New Mexico Professional Engineer license number is 12227. 1
2.2

Relevant Professional Experience

From January 2003 until October 2014, I served as the Director of the New Mexico
Interstate Stream Commission (“NMISC”) and the Deputy State Engineer. The NMISC is a nine
member commission that is authorized to:
[N]egotiate compacts with other states to settle interstate controversies or looking
toward an equitable distribution and division of waters in interstate stream
systems, subject, in all cases, to final approval by the legislature of New Mexico;
to match appropriations made by the congress of the United States for
investigations looking to the development of interstate streams originating in or
flowing through the state of New Mexico; to investigate water supply, to develop,
to conserve, to protect and to do any and all other things necessary to protect,
conserve and develop the waters and stream systems of this state, interstate or
otherwise; to institute or cause to be instituted in the name of the state of New
Mexico any and all negotiations and/or legal proceedings as in its judgment are
necessary to carry out the provisions of this act. . . . 2

1
2

A copy of my Professional Engineering License is attached to my Resume in Appendix 1.
NMSA 72-14-3.
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Pursuant to that authority, the NMISC is charged with overseeing New Mexico’s compliance
with eight interstate stream compacts, including the Rio Grande Compact (“Compact”), which is
the subject of this litigation.
As NMISC Director, I reported directly to, and worked closely with, the New Mexico
State Engineer. The State Engineer is charged with “general supervision of waters of the state
and of measurement, appropriation, distribution thereof, and such other duties as required.” 3 The
State Engineer also serves as the Secretary of the NMISC. As NMISC Director, I directed and
supervised the activities of a professional staff that was responsible for New Mexico’s activities
in the management of the State’s surface waters. This included the staff of the Rio Grande
Bureau, which oversees most of New Mexico’s surface water management activities on the Rio
Grande including under the Compact.
In these capacities, I had direct involvement with New Mexico’s entitlement and
compliance with each of its interstate stream compacts. This included serving as:
•
•
•
•

New Mexico Engineer Adviser to the Rio Grande Compact Commission;
New Mexico Governor’s Representative to the Colorado River Compact;
New Mexico Compact Commissioner for the Upper Colorado River Basin
Compact; and
New Mexico Compact Commissioner for the Canadian River Compact.

I also supervised New Mexico’s actions on the four other interstate stream compacts to
which New Mexico is a party, namely the Pecos River Compact, the Costilla Creek Compact, the
La Plata River Compact, and the Animas-La Plata Project Compact.

In this capacity, I

supervised the agency responsible for understanding New Mexico’s rights and obligations
relative to other compacting states, overseeing New Mexico’s compliance with relevant Supreme
Court decrees, confirming that compact accounting is correct, supervising intrastate actions to
comply with compacts and decrees, and interacting with administrators, lawyers and engineers
representing other compacting states.
In 2014, United States President Barack Obama nominated me to serve as Commissioner
for the United States Bureau of Reclamation (“Reclamation”). I began as Principal Deputy

3

NMSA 72-2-1.
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Acting Commissioner on October 8, 2014 and served in that capacity until I was confirmed by
the United States Senate in December 2014. I continued as Reclamation Commissioner until the
end of the Obama administration in January 2017.
The Bureau of Reclamation is the United States’ largest wholesale water provider. It
operates 338 reservoirs and supplies water to about 140,000 farmers for irrigation and 31 million
people for other purposes, including municipal and industrial purposes through water projects in
the seventeen arid western states. 4

As Commissioner, I was ultimately responsible for

overseeing all of these projects. The Rio Grande Project (“Rio Grande Project” or “Project”) is
one such irrigation project through which Reclamation supplies water to users in both New
Mexico and Texas.
Given my previous involvement with the Compact and the Rio Grande Project on behalf
of New Mexico, I chose to voluntarily recuse myself while I was an employee of the U.S.
Department of Interior (i.e., Reclamation Commissioner), 5 from participating personally and
substantially in the United States involvement with any of the following:
•
•
•

“Any and all issues before the U.S. Supreme Court in the action filed by the State
of Texas against the State of New Mexico concerning alleged violations of the Rio
Grande Compact, for the duration of the litigation;
Any and all issues before the U.S. District Court in the action filed by the State of
New Mexico against the United States concerning the operation of the Rio
Grande Project, for the duration of the litigation; and
Any and all issues before the New Mexico Third District Court in the general
stream adjudication of the Lower Rio Grande (in the Office of the State Engineer
against Elephant Butte Irrigation District), for the duration of the litigation.”

I strictly adhered to the terms of that recusal throughout my tenure as Commissioner.
As a result of my professional experience, including my work as Director of the NMISC
and as Reclamation Commissioner, I provide a unique set of credentials for understanding the
state and federal nature of the Rio Grande Project and the Rio Grande Compact. Specifically, I
have experience and expertise in water policy, general water administration and management,
water administration and management within New Mexico, interstate stream compacts, compact
4

About Us – Fact Sheet, Reclamation: Managing Water in the West, https://usbr.gov/main/about/factsheet.html.
Letter from Estevan Lopez to Bureau of Reclamation re: Ethics Recusal (November 10, 2014) (on file with the
author).
5
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accounting, Reclamation project operations generally, and the Rio Grande Compact and the Rio
Grande Project specifically.
2.3

Prior Experience as an Expert Witness

I have previously appeared as an expert witness in the following settings:
1.

While Commissioner of Reclamation, I testified as an expert witness before
several United States Congressional committees and subcommittees regarding
agency budgets, Reclamation project operations, and water resource management
and policy matters on approximately ten occasions.

2.

While NMISC Director, I testified as an expert witness before the New Mexico
Legislature or legislative committees and subcommittees on over one hundred
occasions on various matters including agency budgets, water and water rights
administration, water policy, interstate stream compacts, Indian water rights
settlements, infrastructure development and water planning. As NMISC Director,
I also testified as an expert witness before United States Congressional
committees or subcommittees regarding Indian water rights settlements and
infrastructure planning on about three occasions.

3.

While employed by the New Mexico Public Utility Commission from 1990 to
1995 I testified as an engineering expert in approximately twenty water,
wastewater and natural gas utility regulation and rate cases.

Within the last four years I have testified in only one deposition. That deposition was in
relation to this case in May 2019.
2.4

Compensation

I am being compensated for my work on this case at a rate of $225/hour. When testifying
or otherwise requested to attend court proceedings or depositions my compensation is
$337.50/hour, and when traveling it is $112.50/hour.
3.0

PURPOSE
The purpose of this Report is to address certain subjects identified by New Mexico legal

counsel. Specifically, I was asked, based on my prior experience, to address the following:
1.
2.
3.

Provide background and context for the Compact.
Explain the Compact, Compact accounting and the relationship of the Project to
the Compact.
Describe the functions and the history of the Compact Commission.

4

4.
5.
6.
7.
8.

Discuss the measure of Compact compliance below Elephant Butte.
Explain the impact of the 2008 Operating Agreement on Compact accounting and
compliance.
Explain the operational changes that resulted from the 2008 Operating Agreement
and the resulting impacts on Compact accounting.
Provide context for the 2011 Compact Credit Water release and explain its
impacts from the perspective of the Compact.
Discuss action needed to ensure future Compact administration in the section of
the river between Elephant Butte Dam in New Mexico and Fort Quitman, Texas.

Margaret (“Peggy”) Barroll Ph.D., another testifying expert for the State of New Mexico,
is providing a report on the history, operations, and accounting of the Project. I touch on some
of those same subjects, but from a Compact perspective. Where appropriate, I rely on the work
of Dr. Barroll and other experts.
4.0

SUMMARY OF OPINIONS
The following is a summary of the opinions that I have formed based on my experience

as an engineer familiar with the facts and history the Project and Compact, as well as my
investigation and analyses in this case. The detailed support for these opinions is contained in
the body of this Report and in the references.
4.1

The Compact includes mechanisms for maintaining the balance of Compact
benefits that the States agreed to, both above and below Elephant Butte (Section
5).

4.2

The provisions of the Rio Grande Compact are interdependent. Due to this
interdependent nature, water management actions should not be evaluated in
isolation (Section 5).

4.3

The Compact does not include a specific New Mexico-Texas state-line delivery
requirement, or a flow requirement at any specific gage below Elephant Butte.
Instead, the Compact relies on Project operations including the Downstream
Contracts (Section 6).

4.4

The Compact does not identify a specific 1938 condition that must be maintained
below Elephant Butte (Section 6).

4.5

The Downstream Contracts among Reclamation, Elephant Butte Irrigation
District (“EBID”), and El Paso County Water Improvement District Number 1
(“EPCWID”) (EBID and EPCWID are collectively referred to as “the Districts”),
as well as Reclamation’s historic operation of the Project as a single unit are and
should remain the bases for establishing and maintaining the water allocation

5

between New Mexico and Texas below Elephant Butte (Section 6).
allocation is based on:
1.
2.

3.
4.
4.6

That

Operation of the Project as a single irrigation system;
Equal delivery of Project water supply to every acre within the Project
each year, whether in New Mexico or Texas, with minimal operational
waste of water at the bottom of the Project;
Project water supply comprised of releases of Usable Water, inflow below
Elephant Butte and return/drain flows; and
Conjunctive use of groundwater to meet irrigation demands.

The 2008 Operating Agreement is inconsistent with the Compact because it
effectively changed the water apportionment to New Mexico’s detriment without
the involvement or approval of either New Mexico or Colorado (Section 7.1). It
did so in three ways:
1.
2.
3.

The 2008 Operating Agreement inappropriately charges EBID for delivery
inefficiencies caused by Texas and Mexico.
The 2008 Operating Agreement created carryover storage accounts for the
Districts, changing the amount of Project water available for allocation.
The 2008 Operating Agreement continues a practice that started in 2003,
of giving EPCWID an inappropriate American Canal Extension allocation
credit. This credit could increase EPCWID’s allocation by up to 20,000
acre-feet per year and reduces EBID’s allocation by the same amount.

4.7

The unauthorized release of New Mexico’s Credit Water by Reclamation for the
benefit of EPCWID in 2011 was contrary to the explicit language of the Compact
and was contrary to an express directive of the Compact Commission. That action
harmed New Mexico and continues to harm New Mexico today (Section 7.2).

4.8

In addition to the 2008 Operating Agreement, certain other Texas and United
States actions have harmed New Mexico (Section 7.3-7.5).
1.

2.

3.

4.9

Since the early 1980s, Reclamation and EPCWID have failed to minimize
operational waste, resulting in excess water being delivered to Hudspeth
County Conservation and Reclamation District Number 1 (“HCCRD”).
Treated City of El Paso wastewater effluent is delivered to EPCWID
canals but not counted as Project supply for EPCWID. Some or all of this
effluent is then inappropriately sold to HCCRD.
The purpose of use for some Project supply has been changed from
irrigation to municipal and industrial without consideration of timing,
location and amount of return flows.

Texas’ damage claims (based on alleged injury from 1985 to 2016) are unfounded
for a number of reasons (Section 7.6):
1.

Texas Compact Commissioner accepted Compact accounting;
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2.
3.
4.
5.

5.0

Texas was not injured in years in which it received a full supply;
Texas was not injured in years in which it left water unused in the Project
Storage;
Texas was not injured to the extent that operational waste at the bottom of
EPCWID was excessive; and
Texas must request action from New Mexico or Compact Commission.

4.10

The reports of Texas’ experts Brandes and Hutchison are fundamentally flawed in
that they focus exclusively on groundwater pumping in the Rincon and Mesilla
Basins and ignore a large portion of the Project area, fail to acknowledge that the
Project is operated as a unit, ignore the interconnection between Project releases
and Project deliveries, and ignore actions by Texas and Reclamation in the El
Paso Valley that affect Project supply (Section 8).

4.11

Effective Compact administration for the section of the river between Elephant
Butte and Fort Quitman will require: (i) increased data collection, evaluation, and
reporting for the entire section; (ii) increased transparency relative to Project
operations including operational waste, groundwater pumping and treated
wastewater returns in the Texas portion of the Mesilla and El Paso Valleys; and
(iii) review of conditions for conversion from irrigation to municipal and
industrial uses (Section 9).

OVERVIEW OF THE RIO GRANDE COMPACT
5.1

Background 6

The Rio Grande begins in the southern Rocky Mountains of south-central Colorado and
north-central New Mexico. It flows south from the Colorado headwaters and bisects the State of
New Mexico from north to south collecting tributary inflows as it goes. It reaches the State of
Texas at the City of El Paso, and then generally flows southeast to the Gulf of Mexico forming
the international boundary between the United States of America (“United States”) and the
Republic of Mexico (“Mexico”).
The Rio Grande has been administratively separated into two distinct systems: an Upper
Rio Grande Basin (“Upper Basin”) and a Lower Rio Grande Basin (“Lower Basin”) since
Elephant Butte Dam was completed. 7

The Upper Basin stretches from the headwaters in

Colorado to Fort Quitman, Texas. The majority of the water present in the Upper Basin results
6

National Resources Planning Board, Regional Planning, Part VI: The Rio Grande Joint Investigation in the Upper
Rio Grande Basin in Colorado, New Mexico, and Texas, 1936-1937 (1938) (hereinafter “Rio Grant Joint
Investigation”).
7
S.E. Reynolds, The Rio Grande Compact, in International Water Law Along the Mexican-American Border at 57
(Clark. S. Knowlton ed., 1968).

7

from snowmelt runoff in the mountains of Colorado and New Mexico. The Lower Basin is the
river below Fort Quitman, Texas extending to the Gulf of Mexico. This Report concerns only
the Upper Basin – the part of the river that is the subject of the Rio Grande Compact—and
predominantly focuses on the portion below Elephant Butte Reservoir.
5.1.1

The Rio Grande Project

In 1902, the United States Congress passed the Reclamation Act, which created the
United States Reclamation Service, the precursor to the United States Bureau of Reclamation.
This Act charged Reclamation with developing water resources for the reclamation of the arid
western states. In 1905, Congress passed the Rio Grande Reclamation Project Act, 8 which
authorized the Reclamation Service to construct the Rio Grande Project. Under this authority,
the Reclamation Service decided to build Elephant Butte Dam and Reservoir to store water near
Engle, New Mexico, as an initial step to resolving water supply issues in southern New Mexico
and south to Fort Quitman, Texas.
Around this same time, the United States and Mexico agreed to the 1906 Treaty, 9 which
provides for the equitable distribution of the waters of the Rio Grande as between the two
countries for irrigation purposes between the Mexican diversion and Fort Quitman, Texas. The
1906 Treaty requires that the United States deliver a total of 60,000 acre-feet of water annually
in the bed of the Rio Grande at the head works of the Acequia Madre (the Mexican diversion)
above the city of Juarez, Mexico. Importantly, the treaty allows that in the case of extraordinary
drought or serious accident to the irrigation system, the water delivered to Mexico shall be
diminished in the same proportion as the water delivered to lands under irrigation in the United
States in the vicinity of El Paso, Texas.
Reclamation completed construction of Elephant Butte Dam and Reservoir and most of
the irrigation system features by 1916. By approximately 1918, it became apparent that drainage
would also be required, and a system of open drains was built by 1925. 10

8

Act of Feb. 25, 1905, ch. 798, 33 Stat. 814.
Convention for the Equitable Distribution of the Waters of the Rio Grande, U.S.-Mex., May 21, 1906 (hereinafter
“1906 Treaty”).
10
Rio Grande Joint Investigation at 73.
9

8

5.1.2

The Rio Grande Compact

A functional Project, along with the continued limitations on upstream water
development that resulted from the “embargo” of 1896, 11 provided the backdrop and the impetus
for negotiation between the States of Colorado, New Mexico and Texas for the apportionment of
the Rio Grande upstream of Fort Quitman, Texas. In 1929, the three States reached agreement
on a temporary Rio Grande Compact (“1929 Compact”) that preserved the status quo on the
river.

The 1929 Compact also provided that each State should appoint a Compact

Commissioner, and the United States should appoint a representative to meet with the three
Compact Commissioners, in order to “equitably apportion the waters of the Rio Grande as of
conditions obtaining on the river and within the Rio Grande Basin at the time of the signing of
this Compact . . . .” 12
Late in 1935, the three state Compact Commissioners entered into an agreement with the
Natural Resources Committee to study the land and water resources of the Upper Basin. This
study, which came to be known as the Rio Grande Joint Investigation (“RGJI”), was initiated in
1936, and was carried out by the combined effort of a number of federal agencies in cooperation
with the states. The RGJI was submitted to the Compact Commissioners in June 1937. It
provided impartial factual bases for Compact negotiators to continue their work. 13
In 1938, the Compact Commissioners agreed to terms for a permanent Rio Grande
Compact. It was submitted to the legislatures of the three States for ratification and to the United
States Congress for approval. The Compact was enacted as State law by each of the Compact
States, and as federal law by the United States Congress in 1939. 14 Operation under the 1938
Rio Grande Compact began in 1940. For convenience, a copy of the Compact is attached as
Appendix 2.

11

Rio Grande Joint Investigation at 8 (“The “embargo” was an order by the Secretary of Interior of the United States
which prevented further irrigation development of any magnitude in the Rio Grande Basin in Colorado and New
Mexico through suspension of all applications for rights-of-way across public lands in those States for use of Rio
Grande water.”).
12
Temporary Rio Grande Compact (Feb. 12, 1929) (on file with the New Mexico State Engineer’s Office)
(hereinafter 1929 Compact).
13
S.E. Reynolds, The Rio Grande Compact.
14
Rio Grande Compact, NMSA 72-15-23 (hereinafter “Rio Grande Compact of 1938” or “1938 Rio Grande
Compact” or “Compact”).

9

In his January 29, 1939 letter transmitting the Compact to New Mexico Governor John E.
Miles, New Mexico Compact Commissioner Thomas M. McClure wrote:
The Compact it is believed, fully protects present and future uses of the waters of
the Rio Grande stream system in New Mexico. It permits of much needed
reservoir development in Colorado, safeguards the rights of the water users under
the Rio Grande Project and recognizes the rights of the Indian tribes and the treaty
obligation to the Republic of Mexico. When ratified by the legislatures of the
three States and approved by the Congress of the United States, the Compact will
have ended over forty years of controversy and dispute among the States, and
particularly the suit between the States of New Mexico and Texas now pending in
the Supreme Court of the United States. 15
The Rio Grande Compact equitably apportioned the surface waters of the Upper Basin
above Fort Quitman, Texas, into three distinct sections as follows – the basin within Colorado
(the Upper Rio Grande), the basin from the Colorado-New Mexico state line to Elephant Butte
Reservoir (the Middle Rio Grande), and the basin between Elephant Butte Dam and Fort
Quitman, Texas (the Lower Rio Grande). Figure 1 is a map of the Rio Grande Compact area
(which also corresponds to the Upper Basin).

15

Letter and Analysis from Rio Grande Compact Commission for the State of New Mexico Thomas McClure to
New Mexico Governor John E. Miles (January 9, 1939) at 3, in Rio Grande Compact Commission Annual Reports
Booklet 1-13, 1939-51 (on file with the New Mexico State Engineer’s Office).

10

Figure 1: Map of the Rio Grande Compact Area

11

Colorado’s delivery obligations at the Colorado-New Mexico state line (measured near
Lobatos, Colorado) and New Mexico’s delivery obligations at San Marcial, New Mexico 16 are
explicitly defined by the indexes in Articles III and IV of the Compact, respectively. There is,
however, no similar explicit schedule of delivery obligations as between New Mexico and Texas
for the Elephant Butte to Fort Quitman section of the river in the Compact. More specifically,
the Compact contains neither an explicit state-line delivery requirement as to deliveries by New
Mexico to Texas in this section; nor is there any requirement to meet or maintain any specific
1938 Compact condition that might otherwise define such deliveries. As noted by New Mexico
State Engineer and Compact Commissioner, Thomas McClure in 1939, “The subdivision of the
basin at San Marcial rather than at the New Mexico State Line is necessary because the Rio
Grande Project of the Bureau of Reclamation must be operated as a unit” (emphasis added). 17
5.1.3

Historic Project Improvements

Even as the States were negotiating the Compact and the RGJI was being carried out, the
United States, acting through the International Boundary and Water Commission (“IBWC”), was
planning, designing and building two large water infrastructure projects between Caballo, New
Mexico, and Fort Quitman, Texas. These projects, the Rio Grande Rectification and Rio Grande
Canalization Projects (now known collectively as the Upper Valley Flood Control System)
significantly changed the character of the floor of the valley and river. By the early 1940’s, these
IBWC projects inarguably resulted in large changes to the river and reservoir system; changes
that significantly (1) improved flood control systems, (2) improved Reclamation’s ability to
manage Project operations, and (3) reduced the overall non-beneficial consumption of water. 18
Once the work was completed in the early 1940’s, Reclamation was able to provide much
improved flood protection to El Paso, and was able to better control its water releases and
16

In 1948, the Rio Grande Compact Commission adopted a resolution amending Article IV of the Compact
(hereinafter “1948 Resolution”) to change the point of delivery and associated delivery schedule for New Mexico
from San Marcial to Elephant Butte. A copy of the 1948 Resolution is attached to this Report as Appendix 3.
17
Letter from Thomas McClure at 21-22.
18
Final Report: Control and Canalization of the Rio Grande Caballo Dam, New Mexico to El Paso Texas,
International Boundary Commission (Feb. 13, 1935) (on file with New Mexico State Engineer’s Office); Joint
Report of Consulting Engineers Rio Grande Rectification – El Paso-Juarez Valley, International Boundary
Commission (July 16, 1930) (on file with New Mexico State Engineer’s Office). The Canalization report details
potential water savings. The Rectification report does not contain the same level of detail, but the fact the river
length was reduced by over 67 miles in the El Paso valley means the river open water surface was significantly
reduced, which saves a substantial amount of water loss.

12

deliveries. Additionally, by removing all Project water from the river at the Riverside Diversion
dam in Texas along the international border and routing it to the irrigation canal network
downstream, IBWC’s new Rectification and Canalization infrastructure helped Reclamation
address water quality issues in EPCWID and historic concerns of inappropriate diversions of
Project water by Mexico from the river between the Riverside Diversion dam and Hudspeth
County. 19
In its entirety, the Upper Rio Grande Flood Control System (1) reduced the length of the
river by more than 67 miles, (2) constructed parallel levees along many sections of the river, (3)
built Caballo Dam, the American Diversion Dam and the American Canal, and (4) re-constructed
a significant amount of Rio Grande Project infrastructure, especially from Riverside Diversion
Dam southeast to below Fabens, Texas.

Figure 2, River Channel Pre and Post Canalization

Project is a visual depiction of the magnitude of changes to the river in the area immediately
north of El Paso.

19
Convention for the Rectification of the Rio Grande, U.S.-Mex., Feb. 1, 1933, (hereinafter “1933 Treaty”); Act of
June 4, 1936, ch. 500, 49 Stat. 1463 (hereinafter “Rio Grande Canalization Act”); Final Report: Control and
Canalization of the Rio Grande; Project History: Rio Grande Project Act Calendar Year 1935 at 37-38, 41-43, in
Project Histories of the Rio Grande Project 1912-1988, United States Bureau of Reclamation (compiled Dec. 1992)
(on file with New Mexico State Engineer’s Office).

13

Figure 2: River Channel Pre and Post Canalization Project

14

5.2

Compact Structure

The Rio Grande Compact consists of an introductory preamble followed by 16 Articles.
Each article states precise terms agreed upon by the three states. A copy of the Compact is
attached as Appendix 2.
A summary of the Articles that are relevant to this litigation follows:
5.2.1

Article I

Article I defines terms used throughout the Compact. Several of these defined terms
have particular relevance to the Project and its operation:
5.2.1.1 Paragraph (k), Project Storage
Project Storage is the volume of reservoir storage space within Elephant Butte Reservoir
and other reservoirs, downstream of Elephant Butte Dam to the first diversion structure for
Project lands, which are available for the storage of Usable Water. In practical terms, Project
Storage consists of the total available capacity of Elephant Butte Reservoir and Caballo
Reservoir. Caballo Dam is located about one mile upstream of the Project’s Percha Diversion
Dam, which is the first diversion structure for Project lands. No additional storage reservoirs
have been built in the area since the signing of the Compact.
By the Compact definition, Project Storage is limited to a total of 2,638,860 acre-feet,
which is the original capacity of Elephant Butte Reservoir at the time of construction. In 1998,
the Compact Commission began reserving a portion of the available storage space in Elephant
Butte Reservoir for flood control purposes. 20 Additionally, Elephant Butte Reservoir has lost
over 600,000 acre-feet of storage space for water due to sediment inflow since the dam was
closed. The most recent sediment survey for Elephant Butte and Caballo Reservoirs occurred in
2008, and the Compact Commission began using the new total storage values in 2009. 21 Since
20

In 1998, the Rio Grande Compact Commission reserved 50,000 acre-feet of storage space within Elephant Butte
for flood control purposes for the months of April through September, and 25,000 acre-feet for the months of
October through March (hereinafter the “1998 Resolution”). Resolution of the Rio Grande Compact Commission at
the Special Meeting No. 80 (Sept. 9, 1998) (on file with New Mexico State Engineer’s Office).
21
Report to the Rio Grande Compact Commission: 2008 (June 26, 2009) at 17 (Elephant Butte and Caballo
Reservoir
Sediment
Surveys),
available
at
https://www.ose.state.nm.us/Compacts/RioGrande/isc rio grande tech compact reports.php. An annual Report of
the Rio Grande Compact Commission is prepared each year for delivery to the Governors of the Compact States.
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2009, Elephant Butte has had a maximum storage capacity of 1,999,586 acre-feet and Caballo
has had a maximum storage capacity of 224,934 acre-feet. Therefore, the total amount of space
available for Project Storage is now 2,224,520 acre-feet.
5.2.1.2 Paragraph (l), Usable Water
The Compact states that: “Usable Water is all water, exclusive of credit water, which is in
project storage and which is available for release in accordance with irrigation demands,
including deliveries to Mexico” (emphases added). This definition clearly and unequivocally
states that Credit Water is not Usable Water. It follows that Credit Water is not available for
release by Reclamation to meet demand within the Project; nor is it available for release to
satisfy the United States’ obligations to Mexico under the 1906 Treaty. 22 The requirement that
releases from Project Storage must be in accordance with irrigation demand means that that the
timing of releases must be such that the water could be used for irrigation.
The definition of Usable Water has been amended. In 1974, the Compact Commission
passed a resolution that amended the definition of Usable Water to exclude San Juan-Chama
Project water (“SJCP”). 23 Subsequently, in 1981, Congress authorized Reclamation to enter into
contracts for the conservation storage of San Juan-Chama Project water in Elephant Butter
Reservoir. 24
5.2.1.3 Paragraph (m), Credit Water
Credit Water is the amount of water in Project Storage in Elephant Butte Reservoir that is
equal to the Accrued Credit of Colorado or New Mexico, or both. Accrued Credit is defined in
Paragraph (j) of Article I of the Compact as the amount by which the sum of all Annual Credits
exceeds the sum of all Annual Debits over any common period of time. Annual Credits and
Debits are defined in Paragraphs (h) and (g) as the amount by which actual deliveries in any
calendar year exceed scheduled deliveries, and the amount by which actual deliveries in any

These reports (from various years) are cited throughout this Report, and a particularly relevant example is attached
as Appendix 6. All of the Reports of the Rio Grande Compact Commission are available through the above
hyperlink.
22
1906 Treaty.
23
1974 Resolution of the Rio Grande Compact Commission (1974) (on file with New Mexico State Engineer’s
Office) (hereinafter “1974 Resolution”).
24
Act of Dec. 29, 1981, 95 Stat. 1717.
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calendar year fall short of scheduled deliveries, respectively. As discussed below, Article VI
describes how the Commission determines and accounts for Credit Water.
5.2.1.4 Paragraph (o), Actual Release
Actual Release is the amount of Usable Water released in any calendar year from the
lowest reservoir comprising Project Storage. Caballo Reservoir was completed in 1938 and has
been the lowest reservoir comprising Project Storage since the inception of the Compact. 25 In
accordance with Article II, the Compact Commission determines the Actual Release of Usable
Water annually, using data from the river gage located a short distance downstream of Caballo
Dam.
5.2.1.5 Paragraph (p), Actual Spill
Actual Spill is all Usable Water that spills from Elephant Butte Reservoir in excess of
current demand on Project Storage, including water released for flood control purposes, which is
not stored in Caballo Reservoir as Usable Water. 26 Actual Spill does not occur until any Credit
Water and any San Juan-Chama water stored in Elephant Butte Reservoir has spilled. Article VI
describes how Actual Spill is accounted for under the Compact. Actual Spill occurs when
Usable Water flows over the Elephant Butte Dam spillway. It does so when the rate of inflow to
the Reservoir exceeds the rate of release to meet downstream irrigation demands and all the
available Project Storage is filled and overflows. Actual Spill has rarely occurred, but when it
does occur, all Accrued Debits under the compact are cancelled. In addition, Accrued Credits are
reduced by the amount of spill. Although gage data continues to be collected and reported, no
accounting of Colorado and New Mexico’s Annual Debits or Credits is done in a calendar year
in which Actual Spill of Useable Water occurs. Consequently, ensuring that Project operations
and accounting comply with Compact provisions regarding Actual Spill is very important to the
upstream States. 27

25

First and Second Annual Reports to the Rio Grande: 1939 and 1940 Compact Commission (Feb. 25, 1941) at 23
(Rio Grande Compact Release and Spill from Project Storage Table/Report).
26
Every reservoir has a certain capacity to retain water. When that capacity is exceeded due to high runoff levels or
storm water flowing into the reservoir, water flows over the spillway, which is a structure designed to safely convey
and release excess flows downstream to prevent overtopping of the dam. Spillways can either be part of the dam or
be separate from it. When a reservoir is full, its water level will be the same as the elevation of the spillway crest.
27
S. E. Reynolds, The Rio Grande Compact at 58; Letter from Thomas McClure at 23-24.
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5.2.2

Article II

Article II specifies that stream gaging stations shall be established at specific locations
throughout the Rio Grande Basin. These gaging stations are operated and maintained by the
Compact Commission in cooperation with an appropriate Federal or State agency. The twelve
stream gaging stations specified in Article II were those deemed necessary for accounting
purposes at the time the Compact was entered. There was, however, a recognition that other
gages may be needed in the future, and the Compact allows for installation of such gages. The
1948 Resolution 28 of the Compact Commission, which changed the New Mexico’s delivery
schedule under Article IV of the Compact, also determined that the gaging stations at San
Marcial and San Acacia were no longer needed and should be abandoned for Compact purposes.
The lowest stream gage on the Rio Grande specified by Article II is just below Caballo
Reservoir. This gaging station was established in 1938. Under the Compact Rules, Reclamation
is responsible for equipping, maintaining and operating this gage for and on behalf of Texas.29
Reclamation provides the gaging station records to the Compact Commission. Importantly, there
are no Compact-related stream gages below this point within the Rio Grande Project, either in
New Mexico or in Texas. 30

Figure 3 is a map of the Rio Grande Basin above Caballo Dam,

New Mexico. This figure shows the locations of all stream gaging stations specified by the
Compact as well as other gaging stations that are important to administering the Compact.

28

The 1948 Resolution is described in more detail in the discussion of Compact Article IV later in this Report.
Report of the Rio Grande Compact Commission: 2017 (Mar. 29, 2018) at 86-90 (Rules and Regulations for
Administration of the Rio Grande Compact)(hereafter “Rules and Regulations”) (Gaging Stations).
30
The Compact Rules describe the parties responsible for equipping, maintaining, and operating gaging stations in
specific areas. The number of Article II stream gaging stations downstream of Caballo Dam has not changed. No
Compact Commissioner has requested to increase the number and location of downstream stream gages under
Article II.
29

18

Figure 3:

5.2.3

Map of the Rio Grande Basin Above Caballo Dam—Gaging Stations

Article III

Article III sets out Colorado’s obligation to deliver water from the Rio Grande to the
Colorado-New Mexico state-line in a calendar year.

Colorado has two separate delivery

schedules under the Compact: one for the Conejos River, and one for the Rio Grande.
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Under the Compact Rules, Colorado is responsible (in cooperation with the United States
Geological Survey (USGS)) for equipping, maintaining, and operating the gages needed to
conduct Article III accounting. 31
5.2.4

Article IV

As modified by the 1948 Resolution of the Rio Grande Compact Commission, Article IV
sets out New Mexico’s obligation to deliver water from the Rio Grande to Elephant Butte
Reservoir. A variable percentage of the flow as measured at an upper stream gaging station on
the Rio Grande at Otowi Bridge (“Otowi gage”) must be delivered downstream to Elephant Butte
Reservoir. The percentage required to be delivered increases as upstream flows increase. The
Otowi gage is located in New Mexico about 100 miles south of the Colorado border, a few miles
downstream of Española, New Mexico. As shown in Figure 4, the flow at Otowi gage is highly
variable from year to year, punctuated by relatively infrequent high flow years.

31

Rules and Regulations at 86, Section (1)(c) (Gaging Stations)
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Figure 4: Annual Flows at Otowi Gage

New Mexico’s deliveries into Elephant Butte Reservoir are computed as the recorded
flow of the Rio Grande at the stream gaging station on the Rio Grande below Elephant Butte
Dam plus the change of storage (which can be either a gain or a loss) in the Reservoir.
In 1948, the Commission found that reliable records of the amount of flow passing the
San Marcial stream gage were not obtainable due to changing physical conditions and that
concurrent gaging at San Acacia was no longer needed. Consequently, the 1948 Resolution
resolved that those two gages should be abandoned for Compact purposes. There was also a
desire to establish a twelve-month delivery schedule for New Mexico. The Commission found
that the change of the point of delivery for New Mexico from San Marcial to Elephant Butte
Reservoir plus the change from a nine-month to a twelve-month period would “result in
substantially the same results so far as the rights and obligations to deliver water are concerned,
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and would have existed if such substitution of stations and measurement had not been so
made.” 32
Under the Compact Rules, New Mexico is responsible (in cooperation with the USGS
and other federal agencies) for equipping, maintaining, and operating the gages needed to
conduct Article IV accounting. 33
5.2.5

Article VI

Article VI defines procedures to determine Annual Credits and Debits for Colorado and
New Mexico, provides compact compliance standards for Colorado and New Mexico, specifies
how Actual or Hypothetical Spills affect Accrued Debits and Credits, and explains how Accrued
Debits and Credits are to be accounted.
Article VI mandates that, when in an Accrued Debit status, Colorado must retain an
amount of water in storage in reservoirs constructed after 1937 above Lobatos that is equivalent
to the Accrued Debit. Similarly, when New Mexico is in an Accrued Debit status, it must retain
an amount of water equivalent to the Accrued Debit in storage in reservoirs constructed after
1929 below Lobatos and above San Marcial. Such upstream storage of water equivalent to the
Accrued Debit is referred to as debit storage (“debit storage”).

Since no reservoirs were

constructed in Colorado between 1929 and 1937, throughout this Report reservoirs constructed
after 1937 in Colorado and reservoirs constructed after 1929 in New Mexico above San Marcial
are referred to as post-1929 reservoirs (“post-1929 reservoirs”).
Article VI allows the Rio Grande Compact Commission to authorize the release of debit
storage, provided that such water is to be replaced at the first opportunity thereafter.
Article VI allows the Compact Commissioners for Colorado and New Mexico to
authorize the release of their respective Accrued Credits from Project Storage in anticipation of
spill so that beneficial use of that water may be made downstream instead of having it become
part of an uncontrollable spill in excess of any downstream demand. The amount of water from
such releases is included in the accounting of an Actual Spill.
32
33

1948 Resolution.
Rules and Regulations at 86, Section (1)(c) (Gaging Stations).
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Additionally, under Article VI the Accrued Debits of Colorado and New Mexico are
reduced proportionally when their sum exceeds the unfilled capacity of Project Storage, with the
amount of the reduction being such that the sum of Colorado and New Mexico’s Accrued Debits
is then equal to the unfilled capacity of Project Storage.
Article VI requires that Credit Water and debit storage are both reduced annually for
evaporation in an amount proportional to the volume of such storage to the total volume of the
reservoir(s) in which they are stored during the accounted year.
5.2.6

Article VII

Article VII prohibits any increase in storage by either Colorado or New Mexico in post1929 reservoirs if the volume of Usable Water in Project Storage is less than 400,000 acre-feet.
That 400,000 acre-feet threshold value is increased if the aggregated releases from Project
Storage have averaged more than 790,000 acre-feet per year (normal Project release) before the
post-1929 storage prohibition goes into effect.

As a proviso to this post-1929 storage

prohibition, Article VII allows that Colorado or New Mexico, or both, may offer to relinquish
Accrued Credits to Texas at their discretion. Texas may accept such an offer at its discretion.
Upon such acceptance, the relinquishing state(s) may store water in upstream post-1929
reservoirs in an amount equal to the amount of their respective relinquished Credit Water when
Article VII would have otherwise prohibited such storage.
In Section 7.2, I will explain how both evaporation (see Section 5.2.5) and
relinquishment of Credit Water are key considerations in this litigation for New Mexico.
5.2.7

Article XI

Article XI is the sole Article that mentions water quality. It states, in relevant part, “New
Mexico and Texas agree that . . . all controversies between said States relative to the quantity or
quality of water of the Rio Grande are composed and settled; however, nothing herein shall be
interpreted to prevent recourse by a signatory state to the Supreme Court for redress should the
character or quality of the water, at the point of delivery, be changed hereafter by one signatory
state to the injury of another.”
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5.2.8

Article XII

Article XII established a Rio Grande Compact Commission (“Commission”, “Compact
Commission”, or “RGCC”) to administer the provisions of the Compact.
5.2.9

Article XIV

Article XIV states “the schedules herein contained and the quantities of water herein
allocated shall never be increased nor diminished by reason of any increase or diminution in the
delivery or loss of water to Mexico.”
5.3

Compact Below Elephant Butte
5.3.1

Relationship Between the Rio Grande Project and the Compact

In this case, the United States Supreme Court has stated that the Compact is inextricably
intertwined with the Rio Grande Project and the Downstream Contracts. As such, it is important
to understand the operation of the Compact between Elephant Butte and Fort Quitman, Texas,
and how the Project operates within parameters established by the Compact.
As noted in Section 5.1.2 and as shown in Figure 1 above, the Lower Rio Grande extends
from Elephant Butte Dam to Fort Quitman, Texas. The Rio Grande Project, meanwhile, includes
Elephant Butte and Caballo Dams and reservoirs and extends downstream within the United
States to the southern boundary of El Paso County, Texas. While these two areas largely
coincide, it is important to note that neither lands in Mexico nor lands in Texas south of the El
Paso County line downstream to Fort Quitman, Texas (i.e., within Hudspeth County, Texas) are
part of the Project. The importance and implications of this distinction are discussed further
below.
5.3.2

Connection of Usable Water to Storage in Upstream Post-1929
Reservoirs

The Compact assures that available water supply is shared among all three Compact
sections in times of plenty and in times of scarcity. Usable Water is a key linkage in that it
connects the available supply in the Project, and therefore in the Compact section from Elephant
Butte to Fort Quitman, to availability of supply in the two other Compact sections (i.e., Colorado
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and New Mexico above Elephant Butte Reservoir). 34 Through the system of Accrued Debits and
Credits established by Article VI, post-1929 reservoirs can, under certain circumstances, be
required to release water from debit storage to increase deliveries to Elephant Butte Reservoir
and thereby augment Usable Water. 35 In other circumstances, the amount of Usable Water in
Project storage can prohibit the upstream states from storing or holding water in those same
reservoirs. 36 Further, under Article VI, when a spill of Usable Water occurs, all Accrued Debits
and Credits are cancelled and water that would otherwise have continued spilling is available for
storage for future use throughout the Compact area.
Meanwhile, the Rio Grande Project operates as a single unit to release Usable Water for
equal delivery of water to Project lands in the United States and to make deliveries to Mexico.
As such, conserving Usable Water in Project Storage by minimizing operational waste at the
bottom of the Project is critical for maintaining the balance of benefits among the States and the
viability of the Project itself. Conversely, it is possible to operate the Project, and hence the
Compact, to the disadvantage of the upstream states by changing the timing or quantity of Usable
Water releases to Project lands or to Mexico.
Under Article VIII, if the amount of Usable Water is low at the start of the year, Texas
may demand that Colorado and New Mexico, and New Mexico may demand that Colorado,
release water stored in post-1929 reservoirs (up to the amount of their respective Accrued Debits,
if any), to bring Usable Water in Project storage up to 600,000 acre-feet by March 1. This
assures that the upstream states are not able to withhold water that is owed (Accrued Debits) and
is held in upstream, post 1929 reservoirs, when Usable Water is low.
If Colorado or New Mexico has Accrued Credits in Elephant Butte Reservoir, this Credit
Water is not Usable Water unless it is relinquished by the state with the Accrued Credit and
accepted by Texas. Such a relinquishment converts Credit Water to Usable Water, and also
gives the relinquishing state the right to store the same amount in post-1929 reservoirs when
such storage is otherwise disallowed under Article VII. Such relinquishment agreements are

34

S.E. Reynolds, The Rio Grande Compact at 57-58; Letter from Thomas McClure at 23-24.
Compact, Article VIII.
36
Compact, Article VII.
35
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negotiated by the appropriate Compact Commissioners and, since the early 2000’s, have been
documented by an exchange of letters.
5.3.3

Compact Apportionment to New Mexico and Texas below Elephant
Butte Reservoir

The Compact does not require that New Mexico deliver a certain amount of water to the
New Mexico-Texas state-line, nor does it refer to any 1938 condition that must be maintained.
New Mexico’s only explicit delivery obligation is to deliver water to Elephant Butte Reservoir as
stated in Article IV of the Compact (as modified by the 1948 Resolution). Once delivered,
Useable Water in Elephant Butte Reservoir is for use by the Project as a whole—that is (1) to
supply up to 60,000 acre-feet to the Republic of Mexico pursuant to the 1906 Convention, and
(2) to provide irrigation water to Project lands in EBID and EPCWID.
Instead of a state-line delivery requirement or depletion condition, “the allocation has
historically been equally divided to all Project lands on an acre-foot per acre basis . . . combining
storage and return flows so that each acre of farm land received an equal amount of water
regardless of the source of the water or what district the land was located.” 37 A key set of early
contracts among Reclamation, EBID and EPCWID, which the United States Supreme Court
referred to as the Downstream Contracts (“Downstream Contracts”) 38 provides the basis for
allocation of Project water supply. One of those, the February 16, 1938 contract between the two
Districts that was approved by the United States Secretary of Interior on April 11, 1938 (“1938
Downstream Contract”) quantified the authorized irrigable acreage within each district as 88,000
acres for EBID, and 67,000 acres in EPCWID (for a Project total of 155,000 acres) with an
allowance for each district to expand by up to 3%. It further states:
It is further agreed and understood that in the event of a shortage of water for
irrigation in any year, distribution of the available supply in such year, shall so far
as practicable, be made in the proportion of 67/155 thereof to the lands within El
Paso County Water Improvement District No. 1, and 88/155 to the lands within
the Elephant Butte Irrigation District.
37

Affidavit of Filiberto Cortez (April 20, 2007) (on file with New Mexico State Engineer’s Office).
Contract between United States and Elephant Butte Irrigation District (Nov. 9, 1937) (on file with New Mexico
State Engineer’s Office); Contract between United States and El Paso County Water Improvement District No. 1
(Nov. 10, 1937) (on file with New Mexico State Engineer’s Office); Contract between Elephant Butte Irrigation
District of New Mexico and El Paso County Water Improvement District No. 1 of Texas (Feb. 16, 1938) (on file
with New Mexico State Engineer’s Office).
38
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The Districts and Reclamation entered these Downstream Contracts shortly before the
Compact was finalized. It is clear that Reclamation and the two Districts recognized that the
Project would be operated as a single irrigation system and that each acre should receive the
same amount of water.

The Compact negotiators also relied on the water supply information

supplied by the RGJI. In order to meet Project demand, the RGJI assumed that the water
delivered to Project lands would continue to be from (1) releases from Elephant Butte Reservoir,
(2) inflows below Elephant Butte Reservoir, and (2) drain or return flows 39 that had been
diverted upstream but not depleted and returned to the system from the Rincon valley in New
Mexico downstream to at least the Tornillo Canal heading in the El Paso valley of Texas near the
town of Fabens. 40
Thus, the available supply (minus the delivery to Mexico) was to be shared between
EBID and EPCWID with the relative proportions as a percent of the total described as 88/155 x
100% and 67/155 x 100%, or approximately 57% and 43%, respectively. Additionally, available
supply was to be distributed each year, it was not a multi-year operation. 41
5.4

Compact Administration

The Compact Commission is responsible for administration of the Compact, and may
unanimously adopt rules and regulations to govern its proceedings. 42
5.4.1

Rio Grande Compact Commission

The Compact Commission is comprised of one representative from each Compact state,
and a non-voting federal representative who serves as the Chair of the Commission.43 The State
Engineers of Colorado and New Mexico are the designated Commissioners for those states. The
Texas Governor appoints the Texas Commissioner, and the President appoints the United States
representative.

39

Rio Grande Joint Investigation at 101.
Examples of these conditions in addition to the Rio Grande Joint Investigation are Rio Grande Project Act
Calendar Year 1931 at 42-43, in Project Histories of the Rio Grande Project 1912-1988, United States Bureau of
Reclamation (compiled Dec. 1992) (listing and describing project gaging stations and stating “[a]t Fabens, the last
diversion of the project proper is made, the Tornillo Canal diverting water for the Tornillio District and carrying
waste . . . .”), Project History at 26-28 and Joint Report of Consulting Engineers Rio Grande Rectification at 16.
41
Cortez Affidavit at ¶ 19.
42
Compact, Article XII.
43
Compact, Article XII.
40
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The Commission meets as often as needed, and (at minimum) annual meetings are held to
review the previous year’s Compact operations and accounting. 44
meetings are held in late winter or early spring.

Generally, the annual

At annual meetings each Commissioner

generally makes a report or statement regarding that particular state’s perspective of Compact
operations. The Commission typically reviews the operation and administration of the Compact
over the most recent calendar year, receives reports from federal agencies that have an impact on
Compact operations, and reviews and approves the Compact accounting that has been prepared
by the Engineer Advisers, see 5.3.2. The Engineer Advisers prepare an annual report
summarizing Compact operations and administration for the previous year, which is approved by
the Compact Commission and transmitted to the Governors of the three states and to the
President of the United States.
5.4.1.1 RGCC Powers, Duties, & Procedures
Pursuant to Article XII, the Compact Commission has power to collect, correlate, and
present factual data, and to keep records relevant to the Compact administration.

The

Commission may, by unanimous consent, make recommendations to the states relative to
Compact administration. Additionally, the Commission may by unanimous action, adopt rules
and regulations consistent with the Compact to govern their proceedings. While Article XII
requires unanimous action pertaining to Compact administration, the Compact does not describe
how Commission actions are to be made. Such unanimous actions have been made in a number
of ways, including by adoption of a resolution, or simply by acting on a motion where the
recommended action, or change, was clearly specified. 45 Commission actions are typically taken
in a setting where all Commissioners are together in one place.
Although most decisions having to do with administration of the Compact must be by
unanimous action of the Commission, there are specific discretionary actions specified in the
Compact that can be taken by individual Commissioners. One example of allowable unilateral

44

Rules and Regulations at 90, Section (12) (Meeting of Commission).
Some examples regarding the accounting process for evaporation of credit water are the 1948 Resolution; the
1998 Resolution; the Report to the Rio Grande Compact Commission: 2008 at 23 (Engineering Advisors’
Recommended Changes); Rules and Regulations at 86-90; Excerpt of Minutes from the 67th Annual Meeting of the
Rio Grande Compact Commission at 1-2 (Mar. 23, 2006) (on file with the New Mexico State Engineer’s Office).
45
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action (as provided in Article VII) is that the Colorado or New Mexico Commissioner, or both,
may relinquish Accrued Credits, and Texas may accept such relinquished water.
5.4.1.2 Rules and Regulations for Administration of the Rio Grande
Compact
The Commission promulgated and published Rules and Regulations for Administration of
the Rio Grande Compact on December 19, 1939, the first year of Compact administration and
accounting (“Compact Rules”). The Compact Rules have remained in effect since then, 46 but
have been amended several times by unanimous action of the Commission, with a record of each
amendment published in that year’s annual report. It is noteworthy that these Compact Rules
“remain in force and effect only so long as the same may be satisfactory to each and all members
of the Commission …” A copy of the Compact Rules is attached as Appendix 4.
The Compact Rules add agreed upon specificity to a number of items necessary for the
administration of the Compact, namely gaging stations, reservoir capacities, Actual Spill,
departures from normal releases, evaporation losses, adjustment of records, new or increased
depletions, trans-mountain diversions, quality of water, secretary, costs, and meetings of the
Commission. Much of the added specificity relates to how Compact accounting procedures are
conducted. In particular, the Compact Rules provide accounting procedures for tracking the
Annual and Accrued Debits and Credits of Colorado and New Mexico and for release and spill
of water from Rio Grande Project storage.
5.4.1.3 Relationship of RGCC to Project Operations and Accounting
The Commission and individual Commissioners through their actions can affect
Project operations and accounting in a number of ways. Examples include but are not
limited to:

46

1.

By its approval of Compact gaging and accounting, the Commission determines
deliveries by Colorado and New Mexico, Annual Credits and Debits as well as
Accrued Credits and Debits for Colorado and New Mexico individually, the
combined Credit Water of both upstream States, Actual Releases from Project
Storage, and Actual and Hypothetical Spills and the timing of such Spills.

2.

Accepted relinquishments of Credit Water increase the amount of Usable Water.

First and Second Annual Reports to the Rio Grande Compact Commission: 1939 and 1940 at 15-19.
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3.

Demands for release of water held in post-1929 reservoirs pursuant to Article VIII
affect the amount of Usable Water and therefore affect water allocations and
Project Operations.

These examples underscore the intertwined nature of the Compact and the Project. Each has the
potential to impact Compact apportionment.
5.4.2

Engineer Advisers

Article XII of the Compact allows the Commission to employ engineering and clerical
aid. Although not specifically employees of the Commission, the three advisers are referred to
collectively as Engineer Advisers to the Rio Grande Compact Commission (“EAs”). The EAs
provide engineering, technical and clerical assistance to the Commissioners.
One of the primary roles of the EAs is to regularly review and, ultimately, to recommend
for approval by the Commission the data (stream gaging records, reservoir storage and
evaporation, etc.) that are used to determine the Annual Credits and Debits of Colorado and New
Mexico, as well as to make findings regarding the timing of Article VI Actual and Hypothetical
Spills, Article VII post-1929 reservoir storage constraints, and Article VIII releases from
upstream reservoir storage. The annual accounting process is usually done during an in-person
meeting a few weeks before the annual meeting of the Commission. The EAs transmit the
results of the Compact accounting to the Commission via the Annual Report of the Engineer
Advisers to the Rio Grande Compact Commission. The EAs transmit supplemental reports to
correct errors or omissions to the Compact accounting as necessary throughout the course of the
year. For Compact administration activities that occur during the year, gaging data is tracked
daily (if needed), with determinations coordinated among the EAs and then applied within each
state by the appropriate EA and his/her respective Commissioner.
In addition to duties related to the administration and annual Compact accounting, the
EAs meet throughout the course of the year as necessary to confer and to consult with and take
reports from the relevant federal agencies (primarily the U.S. Bureau of Reclamation, the U.S.
Army Corps of Engineers, the U.S. Fish and Wildlife Service, the U.S. Bureau of Indian Affairs
and the U.S. Section of the IBWC). Additionally, from time to time, the Compact Commission
may assign specific tasks or areas of research for the EAs to investigate and analyze. Starting in
about 2000, the Annual Report of the Engineer Advisers to the Compact Commission provides a
30

comprehensive record of the numerous interstate water related issues and operations within the
Rio Grande Basin impacting administration of the Compact during the course of the year. 47
5.4.3

Role of Reclamation Relative to the Compact

Reclamation must comply with all aspects of the Compact, as well as the authorizing
legislation for the Project and all applicable federal law, including the National Environmental
Policy Act (“NEPA”). Reclamation is responsible for operation and maintenance of Elephant
Butte and Caballo Dams, primarily for the release of Usable Water for use by EBID, EPCWID
and Mexico. Reclamation is also obligated by the Compact to maintain the integrity of any
Credit Water accrued by Colorado or New Mexico in Project Storage in Elephant Butte
Reservoir in accordance with the terms of the Compact and the stated direction of the Compact
Commission.

Notably, Reclamation cannot take any action that is inconsistent with the

Compact, including any action that alters the apportionment between the States.
There is also an expectation that Reclamation should operate the Project in an equitable
and transparent manner, without favoring one State or District to the detriment of another.
Reclamation is also required to operate the Project as efficiently as possible so as to conserve
Project storage without detriment to any Compact State. Reclamation must operate the Project to
deliver or cause to be delivered to HCCRD only operational waste from Project lands. 48
5.4.4

Role of the States Regarding Gaging Stations

The Compact Rules impose an explicit obligation on New Mexico to equip, maintain, and
operate the Article II gaging station below Elephant Butte Reservoir and on Texas to equip,
maintain, and operate Article II gaging stations on the Rio Grande below Caballo Reservoir and
to maintain stations that record the elevation of storage in both reservoirs.
5.4.5

Role of the Districts Relative to Project Deliveries

Under their respective transfer contracts, EBID and EPCWID have an obligation to
conduct their operations involving the diversion and delivery of Project water to their farmers in
accordance with their respective contracts, including maintenance and repair of Project works
47

Each annual Report of the Rio Grande Compact Commission contains a Report of the Engineer Advisers.
Amendatory Contract for Rental of Water by Hudspeth County Conservation and Reclamation District No. 1
(Apr. 27, 1951) (on file with New Mexico State Engineer’s Office).
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transferred by contract to the Districts. 49 The Districts must also comply with State rules
governing water use.
5.4.6

Compact Accounting

A detailed explanation of Rio Grande Compact Accounting is attached as Appendix 5.
5.5

Interdependent Nature of the Provisions of the Rio Grande Compact

Activities and actions throughout the Lower Rio Grande Project area can impact
operations elsewhere in the Lower Rio Grande due to the intertwined constraints which bind the
Lower Rio Grande Project as a whole. These constraints include the 1906 Treaty, the Rio
Grande Compact, and Project operations.
For example, excess operational waste flowing from the Project at the bottom of
EPCWID can result in greater release of Usable Water from Elephant Butte Reservoir than
needed for equal delivery to Project lands, thereby reducing Usable Water. Another example is
the allowance of large amounts of carryover storage for Texas whereby one State can game the
Compact operations by manipulating Article VII upstream storage, Article VI spills or other
sections of the Compact.
Thus, water management actions or activities should not be evaluated in isolation. Such
actions or activities can and should only be evaluated by considering their impacts on the entirety
of the Lower Rio Grande Project area and how changes to storage in Elephant Butte Reservoir
can impact upstream operations throughout the Upper Basin, and on the balance of negotiated
Compact benefits and obligations of all three States.

49

Contract between United States of America and Elephant Butte Irrigation District (Feb. 15, 1979) (regarding
transfer of operations and maintenance of project works) (on file with New Mexico State Engineer’s Office);
Contract between United States of America and El Paso County Water Improvement District No. 1 (Mar. 14, 1980)
(same) (on file with New Mexico State Engineer’s Office).
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6.0

COMPACT COMPLIANCE
6.1

Background

The purpose of this Section is to examine the background, actions, and expectations that
form the foundation for understanding the rights and responsibilities of the States below
Elephant Butte Reservoir under the Compact.
6.1.1

Groundwater

As addressed elsewhere in this Report, and discussed at length in Dr. Barroll’s Expert
Report, in the 1950s, well after the Compact had become effective, both Texas and New Mexico
relied heavily on groundwater to serve Project lands. 50
Texas also recognized, and in some instances supported, groundwater pumping in New
Mexico. As an illustration, in 1982 New Mexico declared the Lower Rio Grande Groundwater
Basin, which placed restrictions on groundwater use in New Mexico. See Section 6.2.2. In
response, Texas Compact Commissioner Jesse Gilmer encouraged New Mexico Compact
Commissioner (and State Engineer) Steve Reynolds to reconsider. Texas Commissioner Gilmer
explained:
Steve, … [i]t has been reported in the newspapers that when you closed the basin,
the Rio Grande Basin and the Mesilla Basin in New Mexico, that you imposed a
ceiling on the combined use of surface or ground water to be three acre-feet. If
that is the case, I would urge that you give reconsideration to that, for the
immediate future in any event, because we have developed below Elephant Butte
Reservoir in Texas and New Mexico agriculture which requires… an absolute
minimum in most crops of three acre-feet, and in many crops of much more than
three acre-feet.
...
I do not think that it’s timely at this time to restrict the people of New Mexico to
the use of three acre-feet of water. … I would urge an indefinite reconsideration
of that thing…. We simply can’t take a 500 acre pecan orchard which requires
five to seven acre-feet of water and let half of it lay out. 51
It wasn’t until two decades later, after groundwater was being extensively used in both
States and New Mexico had already acted to limit new depletions from groundwater, that Texas
50

Expert Report of Dr. Peggy Barroll (October 2019) at Section 4.
Transcript of Proceedings from 43rd Annual Meeting of the Rio Grande Compact Commission (Mar. 25, 1982) at
66-67 (on file with New Mexico State Engineer’s Office).
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expressed concern about the use of groundwater in New Mexico. In 2001, Texas requested
meetings with New Mexico to discuss issues including water quality and groundwater
pumping. 52 After several meetings, in which New Mexico also discussed its concerns over
groundwater pumping in Texas and related impacts on the Project, Texas dropped the issues,
other than agreeing to a collaborative investigation of salinity issues. 53 Similarly, in 2004,
attorneys for EPCWID and EPWU sent a letter to Reclamation expressing concern and
requesting investigation regarding groundwater pumping in New Mexico and its impacts on
Project supply. 54 Yet, despite the concerns expressed in 2001 and 2004, I was unable to find any
instance of Texas officially requesting that New Mexico take action to curtail groundwater use in
New Mexico prior to its filing this case.
6.1.2

Key Previous Court Decision

In 1980, El Paso filed 326 applications to appropriate 296,000 acre-feet of groundwater
in New Mexico – one of the largest applications in New Mexico history. The purpose of the
applications was to obtain permits to pump groundwater in the Rio Grande Basin in New Mexico
and transport that water across the state line to supply the City of El Paso. The New Mexico
State Engineer denied the applications on the grounds that the New Mexico Constitution
precluded the transportation of groundwater from New Mexico for use outside the borders of the
State. In response, El Paso filed a lawsuit in federal district court. 55 New Mexico argued that El
Paso’s applications were prohibited by the Compact because they would allow Texas to obtain
more water than it was entitled to under the Compact. The Court rejected that argument, and
rejected the position that the Compact apportioned water between New Mexico and Texas below
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Letter and Attachment from Texas Assistant Attorney General Tom Bohl to New Mexico State Engineer Thomas
Turney (July 30, 2001) (on file with New Mexico State Engineer’s Office).
53
Personal communication between Author and former New Mexico Engineering Advisor Norman Gaume in
October 2019. Mr. Gaume served as New Mexico’s Engineering Advisor from 1998 to 2002. The collaborative
investigation went on for several years, resulting in a report that found that the treatment options were not
economically feasible or acceptable to meet federal standards. CH2MHILL, Rio Grande Salinity Management
Program: Alternative Analysis for Distal Mesilla Basin (Draft Final Report, prepared for USACE, Albuquerque
District) (Aug. 2015). There was no further action on this issue.
54
Letter from El Paso County Water Improvement District No. 1 Attorney James M. Speer, Jr. and El Paso Water
Utilities Attorney Douglas G. Caroom to Filiberto Cortez, El Paso Field Division Manager for United States Bureau
of Reclamation (Jan. 5, 2004) (on file with New Mexico State Engineer’s Office).
55
Reynolds, 563 F. Supp. 379 (D.N.M. 1983).
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Elephant Butte. 56 The federal district court ruling was the most authoritative guidance on the
Compact for 35 years, until the Supreme Court issued its decision in 2018.
6.1.3

Project Operation by Reclamation

For the first four decades of Project operation under the Compact, Reclamation operated
the entire Project and generally operated to “combine storage and return flows so that each acre
of farm land received an equal amount of water regardless of the source of the water or what
District the land was located [in].” 57 All the while, as one would expect, things did not remain
static for the Project or for the Compact. Examples of changes which impacted surface water
availability included the completion of the Rio Grande Rectification and Canalization projects by
the IBWC, the proliferation of groundwater wells in Texas, New Mexico, and Mexico,
improvements in both on-farm and off-farm efficiencies, transition to different crops in both
States, and conversion of Project farmland to other land uses. Despite these underlying changes,
as shown in Dr. Barroll’s report, Reclamation generally achieved close to the historical 57:43
split. In 1980, title was transferred to the Districts and Reclamation sought to continue its
historical 57:43 allocations. 58
6.1.4

The D1/D2 Relationship

In 1980, when the two Districts paid off their respective portions of federal investment in
the Project and requested title transfer of certain Project infrastructure, Reclamation recognized
that the Project, while still a single unit, would now be operated by three different entities. After
title transfer, Reclamation would release Usable Water and deliver Project supply to the two
Districts at the river canal heading, rather than to the farm headgates as had occurred prior to title
transfer. The Districts, in turn, would each be responsible for delivery from the river diversions
to individual farm headgates.

As a result, Reclamation developed two mathematical

relationships – one between reservoir releases and deliveries to farm headgates, and the other
between reservoir releases and deliveries at canal headings based on historic Project operations
data from 1951 to 1978. This allowed Reclamation to determine the allocation of Project water
to the two Districts based on the available Usable Water. These relationships came to be known
56

Reynolds, 563 F. Supp. 379 (D.N.M. 1983).
Cortez Affidavit at ¶ 8.
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Expert Report of Dr. Peggy Barroll at Appendix A.
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as the D1 and D2 relationships respectively.

In her report, Dr. Barroll discusses the

development, evolution, and use of the D1 and D2 relationships. 59
Again, these D1/D2 relationships were an attempt by Reclamation to provide an objective
basis for the Districts to continue to deliver equal amounts of water to all Project lands.

Dr.

Barroll’s report shows that with the use of the D1/D2 relationships, Reclamation did a fairly
good job of achieving the 57:43 split in allocating Project supply to EBID and EPCWID,
respectively. 60
Three things stand out about the use of the D1/D2 curves to distribute water to Project
lands: (1) D1/D2 incorporates a number of changes to the Project, and is therefore not consistent
with a 1938 condition; (2) Reclamation used the D1/D2 curves in an attempt to equalize the peracre deliveries to the lands of the two Districts, and achieve a 57:43 split; and (3) because
groundwater pumping was incorporated into the development of the curves, the use of D1/D2 is
consistent with an understanding that groundwater pumping was allowed in both States.
6.2

New Mexico’s Efforts to Comply with Its Compact Obligations

Based on my experience and review of the record, New Mexico has undertaken
significant efforts to comply with the Compact. This Section describes some of those efforts as
well as the framework for water administration in New Mexico.
6.2.1

Article IV and VI

As described above, New Mexico’s explicit Compact delivery obligation is to Elephant
Butte Reservoir as specified in Compact Article IV. New Mexico’s Annual Compact Article IV
Delivery Departures are shown graphically in Figure 5.
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Expert Report of Dr. Peggy Barroll at Section 6.
Expert Report of Dr. Peggy Barroll at Appendix A.
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Figure 5:

Annual Compact Article IV Delivery Departures for New Mexico

As shown, the annual deliveries to the reservoir vary from year to year. The cumulative effects of
those varying annual deliveries—that is, New Mexico’s Rio Grande Compact Article VI
Accrued Compact Compliance—over time is shown in Figure 6. The State has exceeded its
Article VI compliance requirement (greater than 200,000 acre-feet of Accrued Debit) since the
late 1960’s.
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Figure 6:

New Mexico’s Rio Grande Compact Article VI Accrued Compact
Compliance

Put simply, New Mexico has been in compliance with the explicit delivery requirements
in the Compact for over five decades.
To remain in compliance with Article VI New Mexico spends several million dollars
each year conducting numerous projects and activities upstream of Elephant Butte Reservoir.
The NMISC has over 10 staff working regularly on those efforts. These projects and activities
can be generally categorized as: (1) river and drain maintenance, (2) water management, and (3)
water rights administration. For example, New Mexico opens and maintains a river channel,
coordinates with major Middle Rio Grande water users to monitor and realize required annual
deliveries, and conducts administration activities to facilitate Compact compliance. The New
Mexico Office of the State Engineer 2017 Annual Report provides summaries of such recent
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work. 61 More information can be found in the Engineer Adviser section of Annual Reports of
the Rio Grande Compact Commission since 2000. 62
6.2.2

Water Administration in the Lower Rio Grande in New Mexico

The State Engineer of New Mexico has taken multiple steps to assert and exercise his
authority to administer both surface and groundwater rights in New Mexico. New Mexico’s
Water Code was first enacted in 1907, when New Mexico was still a territory.

It gives

centralized authority of the “supervision of waters of the state and of the measurement,
appropriation and distribution thereof” to the State Engineer. 63

The original Water Code

addressed only surface water. The Water Code was extended to apply to groundwater in the
1920s. 64

The Water Code conditions State Engineer jurisdiction over groundwater on his

declaring a groundwater basin with “reasonably ascertainable boundaries.” 65

The State

Engineer’s authority to declare groundwater basins and subject them to regulation has remained
in place. 66 Once a groundwater basin is “declared” by the State Engineer, no new groundwater
pumping is allowed unless a permit is granted by the State Engineer. 67
In 1980, the State Engineer declared the Lower Rio Grande underground water basin
(“LRG Groundwater Basin”). 68 Once the State Engineer declared jurisdiction over groundwater
in the LRG Groundwater Basin, all new appropriations of water and all changes to existing water
rights required an application, publication, and a potential hearing before the State Engineer. 69
Most importantly, after the declaration of the basin, depletions of all surface waters, including
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Office of the State Engineer, Fiscal Year 2017 Annual Report at 70-76, available at
https://www.ose.state.nm.us/Plans/AnnualReports/2017/2017%20OSE%20ANNUAL%20REPORT.pdf.
62
Engineer Adviser Report sections of the 2000-2018 Annual Reports of the Rio Grande Compact Commission.
63
NMSA 72-2-1.
64
Yeo v. Tweedy, 286 P. 970 (N.M. 1929).
65
NMSA 72-12-1.
66
19.27.48 NMAC (declaring the Lower Rio Grande Underground Water Basin).
67
NMSA 72-12-5.
68
Special Order No. 126, In the Matter of State Engineer Special Order No. 126 Declaring the Lower Rio Grande
Underground Water Basin in Dona Ana County (Sept. 11, 1980) (on file with New Mexico State Engineer’s Office).
The LRG Groundwater Basin was subsequently expanded in 1982 to cover the entire Rio Grande Basin between
Elephant Butte Dam and the state line. Special Order No. 135, In the Matter of State Engineer Special Order No.
135 Declaring an Extension of the Lower Rio Grande Underground Water Basin in Dona Ana, Grant and Sierra
Counties (Sept. 17, 1982) (on file with New Mexico State Engineer’s Office).
69
NMSA 72-12-3, 7.
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Project supply water, that would be caused by new groundwater uses were required to be
offset. 70
On January 5, 1999, the State Engineer issued the Mesilla Valley Administrative Area
Guidelines for Review of Water Right Applications (“MVAA Guidelines”) “to address both
surface and groundwater administration” within the area. Specifically, the Guidelines address
local impairment analysis, the calculation of depletions to the river depending on location to the
river, and the recognition that surface water in the MVAA, which “includes the Rio Grande
irrigation canals and laterals, and drains and wasteways,” “is fully allocated.” 71 The MVAA
Guidelines also created more stringent limitations on water use in the flood plain alluvium or
within one mile of any surface water source, which it defined as a High Impact Area. The High
Impact Area in the LRG is “coincident with the area in which the depth to water is 100 feet or
less (New Mexico State Engineer Technical Report No. 43, Plate 16, Wilson and others,
1981).” 72
In 2003, the New Mexico legislature directed the State Engineer to promulgate
regulations to facilitate the administration of water rights prior to the completion of
adjudication. 73 The regulations adopted by the State Engineer in 2004, known as the Active
Water Resource Management (“AWRM”) regulations, were upheld by the New Mexico Supreme
Court in 2012. 74 As a result, New Mexico has the administrative structure in place to administer
water in the Lower Rio Grande to further regulate groundwater use.
The State Engineer took action to administer groundwater uses on December 3, 2004,
issuing Order No. 169 creating the Lower Rio Grande Water Master District pursuant to NMSA
1978, § 72-3-1, and Order No. 168 requiring the metering of all non-domestic wells in the LRG
70

Memorandum from D.E. Gray, District IV Manager, to S.E. Reynolds (January 13, 1981) (on file with New
Mexico State Engineer’s Office). In contrast to New Mexico, Texas employs the “Rule of Capture” for groundwater
pumping. The Rule of Capture grants landowners the right to capture the water beneath their property. The
landowners do not own the water but have a right only to pump and capture whatever water is available, regardless
of the effects of that pumping on neighboring wells. Texas A&M University, Texas Water, available at
https://texaswater.tamu.edu/water-law; Nov. 15, 2018 Deposition of Johnny Stubbs at 88:10-14.
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Office of the New Mexico State Engineer, Mesilla Valley Administrative Area Guidelines for Review of Water
Right Applications (Jan. 5, 1999) at 1-2 (Introduction, Section A.1) (on file with New Mexico State Engineer’s
Office).
72
MVAA Guidelines at 3-4 (Section B.3).
73
NMSA 72-2-9.1.
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Tri-State Generation & Transmission Ass’n v. D’Antonio, 289 P.3d 1232, 1235 (N.M. 2012).
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Groundwater Basin.

EBID sued to block the administrative action, resulting in the State

Engineer’s issuing additional Order Nos. 172 and 180 amending and supplementing State
Engineer Order No. 168. The OSE conducted compliance actions to enforce the metering of
wells in the LRG Groundwater Basin pursuant to NMSA 1978 § 72-2-18 in 2007. Information
regarding Water Master activities, including details of enforcement actions, are compiled in the
Water Master Reports posted on the OSE website.
6.3

Apportionment Below Elephant Butte

In considering the requirements for compliance with the Rio Grande Compact, the first
sentence of the Compact Rules which were adopted soon after the Compact became effective, is
important: “… the Rio Grande Compact… equitably apportions the waters of the Rio Grande
above Fort Quitman and permits each State to develop its water resources at will, subject only to
its obligations to deliver water in accordance with the schedules set forth in the Compact. . . .”
Articles III and IV set out such schedules for deliveries by Colorado at the Colorado/New
Mexico state-line and for deliveries by New Mexico to Elephant Butte Reservoir (as modified by
the 1948 Resolution) respectively. In addition, Article VI provides flexibility in the timing of
those deliveries through a system of debits and credits. In the case of Texas’ proposed
requirement for deliveries to the Texas-New Mexico state-line, however, there is no such
schedule or system of debits and credits.
As described in 5.2.3, Article III defines how much water Colorado must deliver to New
Mexico at the state-line based on two schedules. The Compact compliance test for deliveries by
Colorado in most situations is fairly simple and readily measurable. So long as Colorado
delivers water in accordance with the schedules in Article III and within the debit and credit
limits specified in Article VI, Colorado is in compliance with the Compact.
Similarly, as described in 5.2.4, Article IV defines how much water New Mexico must
deliver to Elephant Butte Reservoir based on a schedule of gaged flows. Again the test for New
Mexico’s Compact compliance for uses in the Middle Rio Grande and for deliveries to Elephant
Butte Reservoir is fairly simple and readily measurable. So long as New Mexico delivers water
in accordance with the schedules in Article IV, and within the debit and credit limits specified in
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Article VI, New Mexico is in compliance with the Compact with respect to its deliveries to
Elephant Butte Reservoir.
Unlike Articles III and IV, which contain explicit delivery schedules, there is no schedule
for the apportionment of Rio Grande Project waters as between New Mexico and Texas below
Elephant Butte Reservoir. As such, there is no explicitly defined compliance test for deliveries
to Texas. Instead, after allowance for deliveries to Mexico pursuant to the 1906 Treaty, Project
water supply comprised of (1) Usable Water released from Elephant Butte Reservoir, (2) inflows
below Elephant Butte and (3) return flows, is implicitly apportioned between New Mexico and
Texas based on equal deliveries to all irrigated Project acres within the two states. The 1938
Downstream Contract quantified irrigable Project acreage within EBID (New Mexico Project
lands) as 88,000 acres, and as 67,000 acres within EPCWID (Texas Project lands) with an
allowance for increase in irrigated acreage of 3%. Thus, the total irrigable acreage within the
entire Project is 155,000 acres with 57% of the lands within New Mexico and 43% of the lands
within Texas. Given that an equal amount of water was to be provided to each Project acre, New
Mexico should receive approximately 57% of the Project supply and Texas should receive
approximately 43% of the Project supply.

Furthermore, from the RGJI, it is apparent that

Reclamation and the Districts relied on drain/return flows from Project uses upstream, all the
way down to the Tornillo canal heading near Fabens, Texas and the confluence of the Fabens
Waste Channel with the river. 75
Based on guidance from the Court, history, principles of Reclamation operations, and my
engineering and water administration experience, a reasonable measure of New Mexico’s
Compact compliance below Elephant Butte Dam can be summarized as follows: There is no
Compact delivery point below Elephant Butte Reservoir. Rather, the Project allocates water to
Project lands based on a normal release of 790,000 acre-feet per year from the Reservoir when
sufficient Usable Water is available.

Compact compliance is determined by accounting all

Project deliveries to determine if New Mexico water users received or had access to 57% and
Texas water users received or had access to 43% of the available Project supply, with each acre
getting an equal amount of Project water. Conjunctive management of surface and groundwater
is allowed in both States to meet irrigation demands on Project acreage. Project acreage may not
75

Rio Grande Joint Investigation at 99-104.
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be expanded beyond 90,640 (88,000 x 1.03) acres within New Mexico and 69,010 (67,000
x1.03) acres within Texas, but both States may change crops or improve irrigation efficiency.
The Project should be operated to minimize operational waste.
7.0

DISCUSSION OF ISSUES RELATED TO NEW MEXICO’S DEFENSES &
COUNTERCLAIMS
In this Section, I address issues related to New Mexico’s defenses and counterclaims.
7.1

The 2008 Operating Agreement Represents a Significant Departure from
Previous Compact Operations
7.1.1

Background

On March 10, 2008, the 2008 Operating Agreement for the Rio Grande Project (“2008
OA”) among Reclamation, EPCWID and EBID was executed. 76The Compact States, are not
parties to the 2008 OA. Texas, while not a party to the 2008 OA, was fully present in the
negotiations, with the Texas Compact Commissioner, Pat Gordon, acting as facilitator, 77 with the
assistance of the Texas Engineer Adviser, Herman Settemeyer. 78 New Mexico and Colorado did
not participate.
New Mexico understood the need for an operating agreement, and when the 2008 OA
was announced New Mexico Compact Commissioner John R. D’Antonio, Jr. stressed that New
Mexico needed time to fully understand its impacts.

Over time, he communicated New

Mexico’s questions and increasingly grave concerns in letters and other communications to
Texas, Reclamation and the Districts. 79 These concerns were also formally raised during
proceedings at Rio Grande Compact Commission meetings. 80 Commissioner D’Antonio urged
Texas and Reclamation to consider modifications that would restore some of the allocation
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Operating Agreement for the Rio Grande Project (Mar. 10, 2008) (on file with New Mexico State Engineer’s
Office).
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Letter from United States Bureau of Reclamation Commissioner Robert W. Johnson to Rio Grande Compact
Commissioner for the State of Texas Pat Gordon (Apr. 17, 2008) (on file with the New Mexico State Engineer’s
Office).
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Personal communication between Author and former New Mexico Engineering Advisor Rolf Schmidt-Petersen in
August/September 2019. Mr. Petersen served as New Mexico’s Engineering Advisor from 2007 to 2016.
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Letter from New Mexico State Engineer John D’Antonio to United States Bureau of Reclamation Commissioner
Mike Connor (Mar. 4, 2010) (on file with the New Mexico State Engineer’s Office).
80
Excerpts of Minutes from the 71st Annual Meeting of the Rio Grande Compact Commission (Mar. 26, 2010) (on
file with the New Mexico State Engineer’s Office).
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balance that the first few years of operation under the 2008 OA showed had shifted
significantly. 81
In short, as discussed below, the D3 methodology adopted in the 2008 OA represented a
significant departure from previous operations in at least three ways: (1) it charges New Mexico
for all Project inefficiencies that occurred after 1978, without regard to the source of those
inefficiencies, (2) it creates new carryover accounts that had never previously existed, and (3) it
changes the proportion of Project water received by users in each State.
7.1.2

The 2008 Operating Agreement Is Inconsistent With the Compact
Apportionment

Over time it has become apparent that the 2008 OA did not simply define the roles and
responsibilities of the three entities that now jointly operate the Project, that is, Reclamation,
EBID and EPCWID. Rather, the 2008 OA inappropriately changed the original apportionment
of water among the States effectuated by the Compact. This modification was done without the
involvement of either New Mexico or Colorado. It was done without involvement of the Rio
Grande Compact Commission. And, it was done without the consent of Congress.
Although EBID was involved in the negotiation of the 2008 OA, New Mexico was not.
Changing the equitable distribution of water between the two States that was effectuated by the
Compact is not something that EBID has authority to do. Only the State is authorized to alter the
Compact, with agreement from the other States and consent of Congress.

It is therefore

important to explain why the 2008 OA is not acceptable to New Mexico.
First and foremost, as described above, the 2008 OA has changed the Compact’s implicit
apportionment of water as between New Mexico and Texas below Elephant Butte Dam. Since
the 2008 OA was put in effect, both current-year allocations and charged diversions to EBID and
EPCWID have changed markedly from the original 57:43 split as shown in significant detail in
Dr. Barroll’s Report.

Dr. Barroll notes, “in full-supply years, EBID’s total allocation has

decreased from 495,000 AF to an average of 327,000 AF under D3 Allocation” and “in fullsupply years, EPCWID’s allocation has increased from 377,000 AF to an average of 490,000
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Excerpts of Minutes from the 71st Annual Meeting of the Rio Grande Compact Commission (Mar. 26, 2010).
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AF. . . .” 82 This amounts to a 168,000 acre-foot/year decrease for EBID and an 113,000 acrefoot/year increase for EPCWID.
Second, the carryover storage provision (“carryover”) that is part of the 2008 OA is
inconsistent with the Compact in that it also changed the annual 57:43 apportionment of Project
waters between New Mexico and Texas. From its inception until 2006, the Project has been
operated on an annual rather than multi-year basis such that “any unreleased storage water or
unused allocation from either district went back into the Project supply to be allocated anew the
next year.” 83 After the 2008 OA was implemented, carryover allows each District to keep unused
allocations up to a certain limit for use in future years. According to Dr. Barroll, “[a] significant
amount of EPCWID’s large total allocation represents water that has been carried over for
multiple years.” 84 Because the amount carried over is no longer available for allocation in the
following year, this has changed the amount of water available to be allocated each year and
therefore changed the apportionment.
Third, larger releases of EPCWID’s allocation than needed for equal delivery to
EPCWID farm lands could have significant Rio Grande Compact implications. 85 Such releases
could change the timing or magnitude of an Actual Spill (Compact Article VI), result in
systematic reductions in Usable Water in Project Storage, thereby affect the timing and duration
of Article VII conditions under the Compact, and could affect the timing or duration of releases
of upstream debit storage allowed by Article VIII of the Compact. Both New Mexico upstream
of Elephant Butte Reservoir and Colorado could be severely impacted by such a major change in
Project operations.
Fourth, the 2008 OA appears to be exacerbating the very problems that it was intended
to address. By reducing the availability of Project surface water to EBID, the 2008 OA increases
the amount of groundwater pumping required to meet crop demand within EBID. This increased
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pumping has further reduced delivery efficiency and further reduces EBID’s Project allocations
relative to EPCWID. Under the current long-term drought scenario, or in an increasingly dry
and hot climate as projected for this region by climate scientists, 86 it is hard to see how this
operation will be sustainable. Groundwater levels will continue to drop and efficiency will
decline even further, resulting in a need for even more pumping. If the long-term viability of the
Project is compromised, the stability of the Compact is also compromised.
Finally, it is noteworthy that New Mexico and Colorado previously raised Compact
concerns with the 2008 OA numerous times. For example, New Mexico raised concerns in
correspondence with Reclamation and Texas regarding various provisions and the application of
the 2008 OA in 2010, and again during the Environmental Impact Statement (“EIS”) process. 87
In general, New Mexico was, and remains, concerned, that relevant portions of the Rio Grande
Compact, including but not limited to Articles VI, VII, and VIII were not considered or
addressed in development of the 2008 OA such that the 2008 OA and Compact are in conflict. 88
New Mexico continued to try to work with Reclamation and Texas to understand the 2008 OA
but it also made clear that if accounting or operations contemplated by the 2008 OA conflict with
the Compact, the 2008 OA must be modified to resolve those conflicts. Colorado raised similar
concerns as part of public comments on the draft EIS for the 2008 EIS. 89
7.1.3

Under the 2008 Operating Agreement New Mexico Is Charged for
Depletions that Are Caused by Texas and Mexico

In this case, Texas and Reclamation have focused on groundwater pumping between
Elephant Butte Dam and the New Mexico-Texas state line as the cause of Project inefficiencies,
86
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and Texas has alleged that this groundwater pumping in New Mexico has caused harm to
Texas. 90 This groundwater pumping in New Mexico also has been used to justify elements of
the 2008 OA. Yet, actions of Texas entities EPCWID and El Paso Water Utility (EPWU), as
well as Reclamation and Mexico have also impacted and continue to impact surface flows and
adversely affect Project efficiencies. Under the 2008 OA, almost all of the Project inefficiencies
beyond whatever was implicit in the historic D1/D2 Project allocation methodology are charged
to EBID, 91 reducing its Project allocation and thus the implicit Compact apportionment to New
Mexico.
Groundwater pumping within EPCWID in the Mesilla basins has depleted, and continues
to deplete, Project supply by reducing or eliminating historic return flows, thus requiring
incremental releases of Usable Water. Much of the groundwater pumping within EPCWID is by
EPWU, but EPCWID farmers also pump groundwater. Only a portion of the pumping impacts
caused by EPWU at its Canutillo well-field in the Mesilla groundwater basin are now being
offset, due to a provision in the 2001 Rio Grande Project Implementing Third-Party Contract
(“2001 Implementing Contract”). 92 Texas groundwater pumping in the Mesilla basin, whether
for M&I or irrigation, continues to adversely impact Project efficiency above Courchesne. To
the extent those impacts are not offset by Texas, the impacts are charged to EBID under the 2008
OA.
Groundwater pumping in the Hueco Basin by both Mexico and Texas also depletes
Project supply. A portion of those pumping impacts was implicitly embedded in the data used to
generate the D1 and D2 relationships. However, the 2008 OA allocates any incremental negative
impacts after 1978 of such pumping to EBID. 93 This further reduces EBID’s allocation relative
to EPCWID’s. In addition to the considerations regarding the changes to apportionment between
New Mexico and Texas resulting from the 2008 OA that were described above, assigning the
incremental impacts of Mexico’s groundwater pumping to EBID is also contrary to the express
90

Expert Report of Robert J. Brandes.
Expert Report of Dr. Peggy Barroll at Section 6.
92
Rio Grande Project Implementing Third-Party Contract among Bureau of Reclamation, El Paso County Water
Improvement District No.1 and City of El Paso for Conversion of Rio Grande Project Water to Municipal Use;
Delivery of District Water to the Jonathan Rogers Water Treatment Plant; and Delivery by the City of El Paso of
Usable Sewage Effluent to El Paso County Water Improvement District No. 1 (June 11, 2001) (on file with New
Mexico State Engineer’s Office).
93
Expert Report of Dr. Peggy Barroll at Section 7.
91
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language of Article XIV of the Compact that states: “the quantities of water herein allocated
shall never be increased or diminished by reason of any increase or diminution in the delivery or
loss of water to Mexico.”
Finally, the 2008 Operating Agreement continues a practice that started in 2003 of giving
EPCWID an inappropriate American Canal Extension credit, as described in Section 7.5,
paragraph 4.
In summary, through the actions of Reclamation, Texas entities, and EPCWID described
above, Texas and EPCWID have received favorable treatment to the detriment of EBID and New
Mexico. As discussed in more detail in Section 8, several of the Expert Reports filed by Texas
end their analysis at the New Mexico-Texas state line. This approach incorrectly implies that
actions and activities in Texas do not affect the Project operations. This is simply not the case.
7.2

Unauthorized Release of Credit Water

As described in detail in this Section, in August and September 2011, over New
Mexico’s objections, Reclamation released New Mexico Accrued Credit Water from
Elephant Butte Reservoir (Credit Water Release). This violated the Compact in two ways:
(1) by releasing about 32,500 acre-feet of New Mexico’s Credit Water from the reservoir;
and (2) by releasing the Credit Water exclusively to EPCWID rather than providing EBID
its 57% share. New Mexico was denied the benefits it would have received under a
relinquishment of its Credit Water and thus New Mexico and New Mexicans were harmed.
Specifically:
o New Mexico farmers in the Lower Rio Grande were deprived of the use of
approximately 18,500 acre-feet of Useable Water that would have been available
to them if the unauthorized credit water release had been a relinquishment under
Rio Grande Project operations prior to the 2008 OA. 94
o New Mexico was deprived the use of 32,500 acre-feet of relinquishment credit,
the use of which would have allowed that amount of water to be stored and
released from post-1929 reservoirs for use in New Mexico in future years when
the Article VII storage restrictions are in effect.
o New Mexico was deprived of its rights under the Compact to determine when and
if, and under what conditions it would offer to relinquish its Credit Water to

94

57 percent of 32,500 acre-feet = 18,525 acre-feet.
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Texas in return for the right to store a like amount in post-1929 reservoirs under
Article VII of the Compact.
o By imposing its unauthorized determination of New Mexico’s accrued Article VI
Compact compliance status to guide its Project operations, Reclamation has
created uncertainty over the timing and availability of storage in post-1929
reservoirs in New Mexico since 2012 to the present.
New Mexico should be credited with 32,500 acre-feet of water 95 in Elephant Butte
Reservoir and EBID farmers should get 57% of associated incremental Project supply.
Once approved by the Compact Commission, Credit Water should be held constant in
Elephant Butte Reservoir during the year (in accordance with Article VI) and should not be
reduced in storage or released from Project Storage by Reclamation for any reason other than
those specifically called out in the Compact. Until this issue is definitively resolved, there will
continue to be uncertainty with certain aspects of Compact administration.
7.2.1

Background

As explained in Section 5.3.1, the Compact Commission has exclusive authority to
determine, on an annual basis, the required deliveries by New Mexico and Colorado, the
actual deliveries by New Mexico and by Colorado, and the amount of New Mexico's and
Colorado's Credit Water in Elephant Butte Reservoir, if any. Reclamation, under its
authority as operational manager of the Rio Grande Project, allocates and releases Usable
Water in accordance with Article I (l) to EBID and EPCWID for diversion and delivery to
their farmers for irrigation purposes, and the Republic of Mexico. Reclamation’s allocation
of Usable Water must exclude any Credit Water and San Juan Chama water that the
Commission through its Compact accounting determines is in Project Storage.
Under the last unnumbered paragraph of Article VI, Credit Water “shall be reduced
annually to compensate for evaporation losses in the proportion that such credits…bore to the
total amount of water in such reservoirs during the year.” The 1945 Report of the Compact
Commission provides the first example of how the Commission accounted Credits in Elephant
Butte Reservoir during a full calendar year and reduced Credits at the end of the calendar year as
95

This is sufficient water, if stored and released during dry years, to meet the entire demand of the Rio Grande
between Otowi and Elephant Butte Reservoir for about two weeks in the event that the river were otherwise dry. It
is enough to meet middle Rio Grande endangered species flows for several months. It could be the difference, in
some years, from making or not meeting the requirements of the 2017 Biological Opinion.
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prescribed in Article VI and in accordance with the provisions of the Compact Rules and
Regulations. 96 At its February 1945 meeting, the Commission determined that Colorado had an
Accrued Credit of 83,500 acre-feet of water. That Credit water was stored in Elephant Butte
Reservoir during 1945 and was held constant the entire year. The amount of Colorado Credit
Water was then reduced to 69,400 acre-feet at the February 1946 Commission meeting, due to a
small under-delivery under Article III in 1945 and calculated evaporation during the year. The
methodology used in 1945 and 1946 is the same methodology used by the Commission in the
1940’s and 1970’s, when Credit Water was present in Elephant Butte Reservoir.
Article VII of the Compact states: "that Colorado, or New Mexico, or both, may
relinquish accrued credits at any time, and Texas may accept such relinquished water, and in
such event the state, or states, so relinquishing shall be entitled to store water in the amount
of the water so relinquished." The 1950 Report of the Compact Commission provides the
first example for how the Commission conducted and accounted such a relinquishment of
Credit Water. 97 Colorado relinquished 60,000 acre-feet of its 141,700 acre-feet of Accrued
Credit Water in Elephant Butte Reservoir to “relieve the shortage of water in New Mexico
and Texas.” The Colorado Credit Water was relinquished on three occasions: at the end of
July (25,000 acre-feet), August (20,000 acre-feet), and September (15,000 acre-feet) 1950.
Those specific relinquishment volume reductions are reflected in the reductions of Colorado
Credit Water shown in the Release and Spill from Project Storage Table for July, August,
and September 1950; otherwise, the Colorado Credit Water is held constant.
As M.C. Hinderlider stated, in part, in his “Analysis of Compact,” 98 “releases of
credit water belonging to an upper state is entirely optional with the Commissioner of the
state holding such credits[.]” The New Mexico Commissioner carefully considers all aspects
of requests for relinquishment of Credit Water before making a decision. “Relinquishment"
is the means by which New Mexico (or Colorado), having accrued Credit Water in storage
in Elephant Butte Reservoir, allows some portion of its Credit Water to be converted to
96

Seventh Annual Report of the Rio Grande Compact Commission: 1945 (Feb. 27, 1941) at 22 (Table), 24 (Table).
Twelfth Annual Report of the Rio Grande Compact Commission: 1950 (Feb. 24, 1951) at 1 ¶ (d), 27 (Table), 29
(Table).
98
M.C. Hinderlider, Analysis of Compact (Oct. 28, 1938) at 25-27 (on file with New Mexico State Engineer’s
Office). On October 28, 1938, the Colorado Water Conservation Board resolved that the Compact should be ratified
by the Colorado General Assembly and the Congress of the United States.
97
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Usable Water (i.e., relinquished) in exchange for being allowed to store water in certain
post-1929 reservoirs at times when Article VII would otherwise prohibit such storage. This
can be a significant benefit under certain circumstances.
In total, New Mexico and Texas have previously agreed to relinquishment of New
Mexico Credit Water in five years since the Compact was approved: 1977, 1978, 2003, 2008,
and 2010. 99
Between the early 1990’s and 2011, due to a number of compact delivery actions by New
Mexico and favorable hydrology, New Mexico regularly delivered more water into Elephant
Butte Reservoir than required by Article IV of the Compact. This led to New Mexico accruing
large volumes of Credit Water in storage in Elephant Butte Reservoir as shown in Figure 7.
Between 2003 and 2010, in accordance with Article VII, New Mexico relinquished a
total of 380,500 acre-feet of its Credit Water in storage in Elephant Butte Reservoir for
Project use. That resulted in 380,500 acre-feet more Usable Water being available for
release from the Project than otherwise would have been available without the
relinquishments. The New Mexico Commissioner agreed to give up such a significant
portion of its Compact delivery savings account, sometimes under significant opposition
from New Mexico citizens, 100 for a number of reasons, including:
o The Basin was in extended drought, Usable Water in Project Storage was low,
and by relinquishing New Mexico Accrued Credit Water, more Usable Water
was immediately available to Reclamation for release to the Rio Grande
Project. Prior to implementation of the 2008 OA, 57% of the incremental
Project supply made available by the relinquishment was allocated to EBID
for diversion and delivery to New Mexico farmers in the Lower Rio Grande,
and the remaining 43% was allocated to EPCWID.
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Norman Gaume. Memorandum to Nabil Shafike re: Review of Rio Grande Compact Commission Records
Regarding Historical Accounting of Credit Water Evaporation (Feb. 6, 2011) (on file with New Mexico State
Engineer’s Office); Report of the Rio Grande Compact Commission: 2003 (Mar. 25, 2004) at 20-33 (Report of the
Engineer Advisors) (on file with New Mexico State Engineer’s Office); Report of the Rio Grande Compact
Commission: 2008 (June 26, 2009) at 7-27 (Report of the Engineer Advisors); Report of the Rio Grande Compact
Commission: 2010 (Mar. 30, 2011) at 20-29 (Report of the Engineer Advisors).
100
The Associated Press, Texas Pushes for 1-Year Water Deal, Albuquerque Journal, April 15, 2003; The
Associated Press, Governor Says Texas Won’t Dictate N.M.’s Water Needs, Albuquerque Journal, April 15, 2003;
John T. Huddy, 2003 Water Release Takes Heat Off City, Albuquerque Journal, April 29, 2003; Kate Nash, Gov.
Has Change of Heart on Visits to Butte Area, Albuquerque Journal, May 2, 2003.
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o By relinquishing its Accrued Credit Water, New Mexico was authorized to
store Rio Grande water in its post-1929 reservoirs upstream of Elephant Butte
in future times (i.e., after the relinquishment was accepted) when the Article
VII storage restriction was in effect to the extent of the accepted
relinquishments. 101
In the early 2000’s, after many years where Elephant Butte Reservoir was almost full and
some years when the reservoir spilled, a dispute arose among the New Mexico and Colorado
Engineer Advisers and the Texas Engineer Adviser and Reclamation’s Rio Grande Project
Manager over how Credit Water evaporation was then being accounted. Specifically, the dispute
focused on whether evaporation of Credit Water should be accounted (1) at the end of each year
or (2) monthly during the calendar year.

After several years of discussion, in 2006 the

Commission unanimously voted to direct: (1) Reclamation to hold Credit Water constant in
Elephant Butte Reservoir during the calendar year; (2) the Engineer Advisers to meet under
circumstances where the volume of Accrued Credit Water in storage was large compared to the
volume of Usable Water; and (3) Reclamation that it was not authorized to reduce Credit Water
without Commission approval. 102 Reclamation complied with the Commission directives from
then until 2011. 103
As discussed above, upon execution of the 2008 OA, Reclamation's method of
allocating and administering Project supplies changed relative to Project operations prior to
2006. In 2011, Reclamation’s new carryover procedure (from the 2008 OA) and the
Compact’s Credit Water storage in Elephant Butte Reservoir came into conflict.
7.2.2

2011 Credit Water Release

The total amount of Credit Water accounted as being in Elephant Butte Reservoir at the
beginning of 2011, as approved by the Commission at its 72nd Annual Meeting in March 2011,
was 167,400 acre-feet (New Mexico had 164,700 acre-feet and Colorado had 2,700 acrefeet). 104 At the end of February 2011, Colorado relinquished 1,100 acre-feet of its Credit Water

101
New Mexico Interstate Stream Commission Memorandum to Texas and Colorado Engineer Advisers re:
Calendar Year 2018 Accounting Update of New Mexico’s Relinquishment Allocation and Storage Since 2003 (Feb.
28, 2019) (on file with New Mexico State Engineer’s Office).
102
Excerpt of Minutes from the 67th Annual Meeting.
103
Gaume Memorandum; 2008, 2010 Engineering Advisor Reports..
104
Report of the Rio Grande Compact Commission: 2011 (Dec. 21, 2012).
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and thus had 1,600 acre-feet remaining in storage in Elephant Butte. 105 In March 2011, the
Texas Commissioner contacted the New Mexico Commissioner requesting that New
Mexico relinquish a portion of its Accrued Credit Water. 106 From March through August
2011, New Mexico and Texas sought to negotiate the specific terms of a relinquishment, or,
alternatively, “a loan”, of a portion of New Mexico's Credit Water to Texas, but no
agreement was reached. 107 The difficulty in reaching agreement was largely because of the
lopsided Project allocations to EBID and EPCWID under the 2008 OA, with EPCWID
having a very large carryover account from earlier years.
On May 11, 2011, EPCWID had approximately 224,300 acre-feet of carryover
accounted to it under the 2008 OA and EBID about 20,000 acre-feet108. At that time, there
was about 438,000 acre-feet of water in Project Storage in total from all three pools:
Useable Water, Credit Water, and San Juan Chama Project water. 109 Subtracting Credit
Water (166,300 acre-feet) and San Juan Chama Project Water (64,250 acre-feet) from the
total in Project Storage on that date, left approximately 207,513 acre-feet of Useable Water
available for release to meet downstream irrigation demand. Further, 64,300 acre-feet of
that Useable Water was held in Caballo Reservoir leaving approximately 143,200 acre-feet
105

Report of the Rio Grande Compact Commission: 2012 (Mar. 21, 2013) at 30-36 (Colorado Addendum to the
Engineer Advisors Report and Table – Credit Water in Storage), 37-45 (New Mexico Addendum to the Engineer
Advisers Report).
106
Letter from State of Texas Rio Grande Compact Commissioner Pat Gordon to New Mexico State Engineer John
D ’Antonio (Mar. 22, 2011) (on file with New Mexico State Engineer’s Office).
107
Letter from New Mexico State Engineer John D’Antonio to Texas Rio Grande Compact Commissioner Pat
Gordon (Apr. 9, 2011) (on file with New Mexico State Engineer’s Office); Letter from Elephant Butte Irrigation
District President John Salopek to Texas Rio Grande Compact Commissioner Pat Gordon (Apr. 29, 2011) (on file
with New Mexico State Engineer’s Office); Letter from New Mexico State Engineer John D’Antonio to Elephant
Butte Irrigation District President John Salopek to Texas Rio Grande Compact Commissioner Pat Gordon (May 16,
2011) (on file with New Mexico State Engineer’s Office); Letter from Texas Rio Grande Compact Commissioner
Pat Gordon to New Mexico State Engineer John D’Antonio (May 26, 2011) (on file with New Mexico State
Engineer’s Office); Letter from Elephant Butte Irrigation District Treasurer Manager Gary Esslinger to New Mexico
State Engineer John D’Antonio (June 10, 2011) (on file with New Mexico State Engineer’s Office); Letter from
New Mexico State Engineer John D’Antonio to Texas Rio Grande Compact Commissioner Pat Gordon (June 24,
2011) (on file with New Mexico State Engineer’s Office); Letter from Elephant Butte Irrigation District Treasurer
Manager Gary Esslinger to Texas Rio Grande Commissioner Pat Gordon (July 8, 2011) (on file with New Mexico
State Engineer’s Office); Letter from Texas Rio Grande Compact Commissioner Pat Gordon to New Mexico State
Engineer John D’Antonio (Aug. 5, 2011) (on file with New Mexico State Engineer’s Office); Letter from New
Mexico State Engineer John D’Antonio to Texas Rio Grande Compact Commissioner Pat Gordon (Aug. 10, 2011)
(on file with New Mexico State Engineer’s Office).
108
United States Bureau of Reclamation, 2011 Preliminary Allocation (May 11, 2011) at C 11-12 (on file with New
Mexico State Engineer’s Office).
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Multiplying the value in Column C on lines 2 and 3 and then subtracting that number from the value in column C
line 6 (373,768 plus 64,295 minus 64,250) equals 373,813.
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of Usable Water in Elephant Butte Reservoir.

While that is a significant total volume of

Useable Water in Project Storage, it was not sufficient to fulfill EPCWID and EBID’s
carryover accounts from the previous year. 110
The New Mexico Commissioner was unwilling to relinquish Credit Water because
EPCWID already had been allocated the vast majority of the then available Useable Water
in Project Storage. If a relinquishment was offered and accepted, much of the resulting
incremental Usable Water would have accrued to EPCWID’s carryover account under 2008
OA procedures, even though New Mexico farmers in EBID had not yet received an initial
allocation for the year 111. Nonetheless, New Mexico Commissioner D’Antonio made two
conditional relinquishment offers; 112 both were rejected by Texas. 113
In its June 30, 2011 Final Rio Grande Project Allocation Spreadsheet, Reclamation
documented a reduction of the Accrued Credit Water for 2011 from 165,000 acre-feet to
100,000 acre-feet "for evaporation and under delivery to date" in direct contravention of
Article VI of the Compact and the Compact Commission’s 2006 directives that Credit Water
be kept constant during the year and that Reclamation not reduce Credit Water without the
Compact Commission’s approval. Reclamation made this change without New Mexico's or
the Commission's knowledge or approval.

New Mexico objected to this unilateral

accounting change as soon as it was discovered, and Reclamation Area Manager Hamman
acknowledged the problem and proposed a possible way to address the issue. 114

New

Mexico also proposed a solution. 115
Subsequently, after New Mexico gave notice of its intent to sue, Reclamation
changed its explanation. 116

Moreover, New Mexico learned that EPCWID had been

110

244,300 acre-feet of carryover plus 166,300 of Credit Water equals 410,600 acre-feet, which is 36,000 acrefeet more than the Useable Water in storage on May 11, 2011.
111
United States Bureau of Reclamation, July 6, 2011 Preliminary Relinquishment Analysis for the Rio Grande
Project (July 6, 2011) at Lines 5 and 33 (on file with New Mexico State Engineer’s Office).
112
Letter from New Mexico State Engineer John D’Antonio to Texas Rio Grande Compact Commissioner Pat
Gordon (Apr. 19, 2011) (on file with New Mexico State Engineer’s Office); June 24, 2011 Letter.
113
May 26, 2011 Letter; Aug. 5, 2011 Letter.
114
Rio Grande Project Compact Credit Pool Maintenance and Optimum Use of Water in Project Storage (Aug. 4,
2011) (Draft) (on file with New Mexico State Engineer’s Office).
115
August 10, 2011 Letter.
116
Letter from Bureau of Reclamation Albuquerque Area Manager Mike Hamman to New Mexico State Engineer
John D’Antonio (Sep. 2, 2011) (on file with New Mexico State Engineer’s Office).
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advocating for Reclamation to release water to provide EPCWID surface water that the 2008
OA technical Committee had allocated to it under the 2008 OA prior to mid-June. 117
Equally problematic, the release was, in part, for the City of El Paso’s “water system and
water users. . . .” 118
In total, Reclamation released about 32,500 acre-feet of New Mexico Credit Water
from Elephant Butte Reservoir from mid-August through mid-September 2011. 119
The Engineer Advisers documented the release operations and possible ways for the
Commission to account them in two separate Addenda to the 2012 Engineer Adviser Report.
Those Addenda, in turn, are attached to the 2011 Annual Report. A copy of the 2011
Annual Report is attached as Appendix 6. The Engineer Advisers and Compact Commission
have not agreed on annual Compact accounting since that event, as reflected in the Annual Rio
Grande Compact Commission Reports, Engineer Adviser Reports, and Addenda to the Engineer
Adviser reports from 2012 through 2019. Figure 7 shows results of two different accounting
methods proposed by (1) Texas and Reclamation and (2) Colorado and New Mexico for
Article VI compliance for New Mexico from 2011 through 2019.

The Texas and

Reclamation proposed accounting method 1 (red line and points) starts with the premise that
no Credit water was released in 2011 and that monthly accounting for evaporation of Credit
Water is allowed by the Compact thereafter.

The Texas and Reclamation proposed

accounting is in continued contravention of the Compact and the 2006 Commission
Directive that Reclamation hold Credit Water constant throughout the calendar year. 120 The
Colorado and New Mexico proposed accounting method 2 (blue line and points) shows the
impact on New Mexico’s Compact Compliance of releasing Credit Water in 2011 and
annual evaporation accounting as required by the last unnumbered paragraph of Article VI.
117

Al Blair, Clarifications of Statements Made in August 10, 2011 Letter from New Mexico’s Rio Grande Compact
Commissioner and Comments Regarding the Operation of the Rio Grande Project (Aug. 14, 2011), attached to
Email from Al Blair to Texas Rio Grande Compact Commissioner Pat Gordon (Aug. 15, 2011) (on file with New
Mexico State Engineer’s Office).
118
Letter from New Mexico State Engineer John D’Antonio to United States Bureau of Reclamation Albuquerque
Area Manager Mike Hamman (Aug. 24, 2011) (on file with New Mexico State Engineer’s Office).
119
Daily data on Rio Grande Project Storage from the Upper Rio Grande Water Operations model.
120
Interestingly, on April 26, 2018, Texas Compact Commissioner Pat Gordon sent a letter to the Commission
purporting to rescind Texas’ “support and approval of the recommendations of the Engineer Advisors in a
memorandum to the Commission dated March 23, 2006” which approved the Commission’s 2006 Directive.
Letter from Texas Commissioner Pat Gordon to Compact Commissioners Tom Blaine, Kevin Rein, and Hal
Simpson (Apr. 26, 2018) (on file with New Mexico State Engineer’s Office)
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Because Credit Water was released, the Colorado and New Mexico accounting reflects
Reclamation doing so and, therefore, New Mexico’s accrued Credit is less for 2012 than that
calculated by Texas and Reclamation. Under either proposed accounting methodology,
Figure 7 shows that New Mexico is well above its compact compliance limit of minus
200,000 acre-feet.
Figure 7:
Proposed Accounting of New Mexico’s Rio Grande Compact Article VII
Accrued Compact Compliance since 2011

7.2.3

The 2011 Credit Release Was Inconsistent with the Compact

Reclamation's actions in the summer and fall of 2011 amounted to a compelled
"relinquishment" of a portion of New Mexico's Credit Water to Texas in violation of the
Compact.
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Figure 8 depicts Reclamation’s unauthorized release of Credit Water from Elephant
Butte Reservoir during 2011. It shows the Compact Commission’s approved credit water
value for 2011; the Colorado relinquishment of a portion of its Credit Water; Reclamation’s
El Paso Field Office reported Credit Water values at various points during the year 121;
Useable Water in Project Storage in Elephant Butte Reservoir; when Credit Water was
released from Elephant Butte Reservoir; and how much was released.122
Figure 8:

Unauthorized Release of Accrued Credit Water in Project Storage
in 2011

The 2011 Credit Water release was inconsistent with the Compact in several
important ways. First, Article VI of Compact requires that Credit Water must be held
121

2011 Preliminary Allocation (containing credit water values).
Figure 8 does not include the San Juan Chama Project water that was in storage in Elephant Butte Reservoir
during 2011 because SJCP water is accounted separately from Useable Water and from Credit Water in
accordance with federal law and a resolution of the Rio Grande Compact Commission. Section 5.2.1.2 of this
Report.

122
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constant in Elephant Butte Reservoir throughout the year. The Compact does not authorize
or give Reclamation discretion to reduce or release Credit Water, absent explicit
authorization to do so. In this regard, Reclamation also ignored the explicit directive from
the Compact Commission from 2006.
Second, the 2011 Credit Water reduction was performed by Reclamation without the
knowledge of either New Mexico or the Commission and without New Mexico's explicit
and required authorization.
Third, the 2011 Credit Water release was not apportioned between the water users
according to the 57/43 split. New Mexico farmers in the Lower Rio Grande were deprived
of approximately 18,500 acre-feet of Usable Water.
Fourth, the released water was not Usable Water actually available in the reservoirs
based on the Compact. 123
Fifth, Reclamation’s compelled “relinquishment” to Texas of New Mexico’s Credit
Water deprived New Mexico of the ability to negotiate terms and conditions of
relinquishment, including the ability to store water in upstream reservoirs in times of
drought when Article VII would otherwise prohibit such storage. The importance of this
cannot be emphasized enough. A significant portion of the current water supply available to
the citizens of Santa Fe, farmers in the Middle Rio Grande, and endangered species flow
management in the middle Rio Grande could be impacted.
Finally, the continued uncertainty that resulted from the 2011 Credit Water release
and the attendant disagreement on Credit Water accounting, 124 has impacted the calculated
onset and duration for the Article VII storage restriction among other things. 125

123
Compact, Article I (1), (m); Compact, Article VI; Memorandum to Rio Grande Compact Commission from
Engineer Advisors: Accounting of Accrued Rio Grande Compact Credit Water in Project Storage (Mar. 23, 2006) at
1-5 and Figure 1 (on file with New Mexico State Engineer’s Office).
124
State of New Mexico’s Addenda to the Engineer Advisers Reports 2012-2018.
125
State of New Mexico’s Addenda to the Engineer Advisers Reports 2012-2018; Gaume Memorandum.

58

7.3

The Project Has Not Been Operated to Minimize Operational Waste

HCCRD is not part of the Rio Grande Project and the Compact does not require or allow
for delivery of Usable Water to HCCRD. Rather, HCCRD is only entitled to water that is
Project operational waste or surplus that cannot be used within the Project.
HCCRD irrigates lands in Hudspeth County, Texas, below and southeast of the Project.
Up until relatively recently, HCCRD’s primary supply of water was delivered by Reclamation
under a Warren Act contract 126 that provided drainage and waste from the Project without the
use of Project storage. According to Reclamation, “This contract extends only to the return
water as it occurs in the normal operation of the Rio Grande Project and puts no obligation upon
the latter for delivery of any specific amounts of water.” 127 As a result of work done in
preparation for this case, it is now apparent that the Project is not being operated as efficiently as
it should be, and as a result HCCRD is receiving more than normal Project waste and surplus.
The amount of water reaching HCCRD has long been an issue among the upper States
and Texas and Reclamation. Both Colorado individually, and Colorado and New Mexico jointly,
have formally raised the issue on the record – to no avail. Colorado did so in the middle 1990’s
when Elephant Butte Reservoir was close to spilling, alleging that Reclamation was releasing
Usable Water early in the calendar year for irrigation demand in HCCRD. 128 Colorado and New
Mexico raised the issue again in the early 2000’s when it appeared Reclamation was again
releasing Usable Water early in the year which would have the effect of dropping Usable Water
below 400,000 acre-feet earlier in the year than if the release was solely for irrigation demand on
Project lands, consequently constraining storage of water in the post-1929 reservoirs under
Article VII. 129
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Agreement Between the United States and Hudspeth County Conservation and Reclamation District No. 1
Providing for a Water Supply During the Irrigation Season of 1924 (Aug. 6, 1924) (on file with New Mexico State
Engineer’s Office); Amendatory Contract for Rental of Water.
127
United States Bureau of Reclamation, Legal and Institutional Framework for Rio Grande Project Water Supply
and Use (Final Draft), (Oct. 1995) at II-23 (on file with New Mexico State Engineer’s Office).
128
Letter from Colorado State Engineer Hal D. Simpson to State of Texas Rio Grande Compact Commissioner Jack
Hammond and State of New Mexico Rio Grande Compact Commissioner Thomas C. Turney (Apr. 23, 1996) (on
file with New Mexico State Engineer’s Office).
129
Letter from State of New Mexico Rio Grande Compact Commissioner Thomas C. Turney to Untied States
Bureau of Reclamation Albuquerque Area Manager Ken Maxey (July 21, 2002) (on file with New Mexico State
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In response, Reclamation has provided superficial explanations claiming that the
efficiency of its and EPCWID’s Project delivery operations is adequate and no excess water is
being delivered to HCCRD. 130 As shown in the Expert Report of Gregory K. Sullivan and Heidi
M. Welsh, however, a review of historic operations of the Rio Grande Project in the El Paso
valley demonstrates that since about the time of title transfer to EPCWID in the early 1980s,
waste flows have increased significantly when compared to Reclamations operations from the
early 1950’s to about 1980.
In short, excessive flows to HCCRD (i.e., beyond Project waste and surplus) have
harmed New Mexico and the Project as a whole. The problem is exacerbated by groundwater
pumping in Texas that reduced return flows that would have been available for Project use in the
El Paso Valley. 131 This is not consistent with the Compact, and it is only as a result of this
litigation that these improprieties have become apparent.
7.4

EPCWID Violated the Compact by Selling Project Supply to HCCRD

As discussed in the previous Section, HCCRD’s only entitlement to Project water is for
operational waste through its Warren Act contract.

This means that Reclamation is not

authorized to provide normal Project supply to HCCRD. This principle is reinforced by the
Compact, which only allows for releases of Usable Water to meet irrigation demand within the
Project. 132
A necessary corollary to this principle is that EPCWID also may not intentionally provide
Project supply to HCCRD. EPCWID has violated this rule through two different types of
contract.

Engineer’s Office); Letter from Colorado State Engineer Hal D. Simpson to United States Bureau of Reclamation
Regional Director Rick Gold (July 3, 2002) (on file with New Mexico State Engineer’s Office).
130
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First, EPCWID entered into multiple agreements to directly provide HCCRD with Project
water (“Project Water Agreements”). 133 Those Project Water Agreements, which were in place
from at least 1994, provided for the direct sale of Project water from EPCWID to HCCRD.
Second, EPCWID entered into multiple agreements to provide HCCRD with sewage
effluent (“Sewage Effluent Agreements”). 134 The Sewage Effluent Agreements, which appear to
have been in place starting in 2001, provide for the sale of 20,716 acre-feet of sewage effluent
per year to HCCRD. The reason that this is problematic, is that the original source of water for
the effluent was likely Project surface water, or hydrologically connected groundwater, and
Texas has not provided accounting for Project water return flows or determined how the EPWU
pumping impacts the Project deliveries.
The sale of water is significant for another reason – it shows that EPCWID had a
sufficient supply. If EPCWID was truly in need of additional water, it would not voluntarily sell
an available supply to another entity. Therefore, Texas should not be able to pursue claims
against New Mexico in any year that EPCWID sold Project water to HCCRD, either directly or
indirectly through sewage effluent.
7.5

All Acreage Within the Project Should Be Treated Equitably

Beginning in 1940, the first full year that the Compact was in effect following all
approvals, Reclamation applied equal deliveries to Project lands. As discussed in Section 6,
from title transfer in the early 1980’s until 2006, Reclamation applied the D1 and D2
relationships 135 and the available Usable Water in Project storage to allocate water to EBID and
EPCWID in an attempt to continue delivering roughly equal amounts of water to all Project
lands. During the same timeframe (i.e., 1940 – 2006), however, other actions impacted the
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availability of Project supply in ways that impacted the lands in Texas and New Mexico very
differently. These include:
1.

Groundwater pumping – Groundwater pumping within New Mexico in the
Mesilla and Rincon basins and within Texas and Mexico in both the Mesilla and
El Paso valleys likely reduced or eliminated drain/return flow contributions to
Project supply. Texas and the US now assert that groundwater pumping in New
Mexico is impacting Texas, but fail to acknowledge that Texas pumping
throughout the Project, in both the Mesilla and Hueco basins similarly depletes
drain flows and impacts New Mexico. In fact, conjunctive use of groundwater
has been used throughout the Project in both Texas and New Mexico and has been
important to its continuing viability. Historically, Reclamation condoned and
even encouraged groundwater use during times of limited surface supply. 136
Texas and New Mexico must be treated alike relative to their groundwater
pumping.

2.

Increased deliveries of Project supply to the El Paso Water Utility for municipal
and industrial (“M&I”) uses. The Project was authorized and built as an irrigation
project that was to be operated as a single unit with the same amount of water
delivered to each acre and the Compact contemplates that Usable Water is for
release in accordance with irrigation demands. 137 While New Mexico is not
opposed to conversion of some of EPCWID’s supply to annual M&I uses, both
New Mexico and Colorado should have been consulted regarding these
conversions to assure that the new use remained consistent with irrigation
demands in terms of timing of releases and accounting for return flows. This was
not done and the conversion from irrigation to M&I uses has resulted in EPCWID
being allocated water that is not properly accounted for in a transparent way.
Moreover, EPCWID is now seeking to convert Elephant Butte Reservoir to a
multi-year storage facility to accommodate this municipal use.
a. A review of the contracts that allowed for the conversion of irrigation
supply to M&I supply for the City of El Paso 138 shows that while they
generally contain language about taking water only when it is also
being used for irrigation, not until the 2001 Implementing Contract 139
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was any effort made to at least minimally account for return flows or
offset a portion of the impacts of groundwater pumping from the
City’s Canutillo well-field. Yet, even with this contract in place, it is
not clear that proper accounting has occurred.
b. Other contracts for conversion of irrigation supply to M&I supply for
EPWU allowed the utility to receive the full farm delivery allotment
with no return flow requirement. This does not comport with a release
of Usable Water “in accordance with irrigation demands” 140, since
there is no related return flow component to help supply downstream
Project water users. Rather an incremental release of Usable Water is
needed to supply such downstream water users to replace the missing
return flow. Stated another way, acreage from which water has been
converted to M&I use receives a higher allocation than historically
irrigated acreage because of the absence of return flow. The water
supply interactions between EPCWID and EPWU are complex and are
not easily understood. What is apparent is that the conversion of water
from irrigation to M&I uses must be transparent to the Compact States.
They have not been.
3.

Wastewater - In the Hueco groundwater basin, EPCWID is either not charged or
is given credit against its Project allocation for treated wastewater returned to its
canals. Several examples are instructive:
a. EPCWID is not charged for the treated wastewater entering the
Riverside canal from the Bustamante Wastewater treatment plant, even
though a portion of that water likely would have been available to
EPCWID though drainage returns but for groundwater pumping in the
Hueco groundwater basin.
b. A second example is presented in the treatment of effluent from the
Haskell Wastewater Treatment Plant. The ACE was constructed by
Reclamation for EPCWID in 1998. Prior to the construction of the
ACE, the effluent was delivered to the Rio Grande, upstream of the
gage for determining EPCWID’s share of Project Supply. In 1999,
without the participation of EBID or New Mexico, EPCWID and
Reclamation met to determine the Project accounting for the Haskell
effluent. Based on a contract definition of “Project Water Supply,”
which was negotiated without the participation of New Mexico,
EPCWID and Reclamation determined that because the effluent no
longer reached the bed of the River, it should no longer be charged to
EPCWID. 141 Consequently, EPCWID was given a credit for the
Haskell effluent deliveries into ACE, even though a portion of the
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water that produced effluent, was originally Project Supply. 142 This
credit operates to the detriment of New Mexico because it is not
counted as part of Texas’s 43%, even though EPCWID uses or sells
the water.
c. A third, more complex example, stems from the 2001 Implementing
Contract between the United States, EPCWID, and EPWU. In that
contract, EPWU is allowed to divert more surface water than its annual
allotment per acre if it returns certain amounts of treated wastewater to
EPCWID canals; and EPCWID then gets credit from Reclamation for
the treated wastewater as if it were not part Project Supply. 143 Further,
while EPCWID receives sewage effluent from the City of El Paso,
EPCWID labels this as non-Project water, which it then sells to
HCCRD. 144 It appears that Texas and the United States are applying
the State of Texas “Rule of Capture” for groundwater pumping in the
Hueco groundwater basin and within the Texas portion of the Mesilla
groundwater basin 145 rather than acknowledging the historic
connection between surface water and groundwater and charging
EPCWID for the effects of Hueco groundwater pumping on Project
Supply. That treatment of EPCWID and EPWU is in direct opposition
to how Texas and the United States say New Mexico should be treated
in this litigation. The Compact does not allow such disparate
treatment.
4.

The American Canal Extension (ACE) Credit – The ACE was built at least in part
to limit seepage loses caused by Texas and Mexico groundwater pumping within
EPCWID, which seepage loses were reducing historic Project supply. When the
ACE project was completed and the seepage controlled, rather than benefiting the
whole Project, EPCWID received an allocation credit from Reclamation. 146 The
ACE seepage credit, which is in addition to the Haskell effluent credit described
in Paragraph 7.5.3 above, amounts to another incremental allocation to EPCWID
at EBID’s expense. The ACE credit was first awarded to EPCWID in 2003. The
annual amount of the ACE credit has varied depending on EPCWID’s diversions,
with a maximum possible value of 20,052 acre-feet. To date, the ACE credits
awarded to EPCWID have ranged from 7,485 to 17,998 acre-feet with zero credit
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given in some years. According to Dr. Barroll, “[t]he ACE credit gives EPCWID
an increase in allocation for bypassing project conveyance inefficiencies
associated with the bed of the Rio Grande. The reach of the Rio Grande between
International Dam and Riverside Dam loses water to seepage. The seepage in that
reach was caused or at least greatly enhanced by groundwater pumping in the
Hueco basin by Texas and Mexico. In effect, EPCWID and Texas are given
credit for mitigating a condition that they themselves caused.” 147
7.6

Texas’ Damage Claims Are Unfounded

For all of the reasons described in Section 7.1, the 2008 OA has harmed New Mexico and
shifted the apportionment in Texas’s favor. It follows that Texas should have no claim against
New Mexico after 2006, when D3 and carryover were implemented. Additionally, there are
several other reasons that Texas claims should be limited. Those reasons are explained below.
7.6.1

Texas Previously Accepted Compact Accounting

Texas now claims damages due to alleged harm caused by New Mexico groundwater
pumping since 1985. However, a review of Compact Commission records 148 indicates that
Texas has previously accepted Compact accounting, except for the disagreement caused by the
unauthorized 2011 Credit Water release.
7.6.2

Texas Received a Full Supply in Most Years between 1985-2016

During the period 1985 through 2016, EPCWID received a full allocation of Project
water in all years between 1985 and 2002. The only years in which EPCWID did not get a full
supply were 2003, 2004, 2006, and 2011 through 2016. 149 Not only did Texas previously accept
the historical Compact accounting, but also Texas was not injured during those years of full
supply. Further, even in less than full supply years, all the years after 2006 were years in which
allocations were based on D3 and carryover or the 2008 OA and in which Texas harmed New
Mexico. Eliminating those years leaves only 2003 and 2004.
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7.6.3

Texas Left Water Unused in Project Storage in Several Years between
1985-2016

Of the years in which EPCWID did not receive a full supply during the period 1985
through 2016, EPCWID did not call for all of the water that was allocated to it, and left more
than 20,000 acre-feet of unused water in Project Storage in all but six years (2003, 2004, 2011,
2012, 2013 and 2014). 150 In fact, in some non-full supply years, EPCWID left significant
amounts of water in storage without calling for it, including in 2006 when it had well over
60,000 acre-feet in storage. Texas was not injured if water was allocated to EPCWID but was
not called for and remained in Project Storage because it had an available supply. Not having
used the water is a strong indication that additional water was not needed. A threshold of 20,000
acre-feet left unused in Project Storage was used in an effort to eliminate years when allocations
are increased at the end of the year when they are too late to be useful. As mentioned above,
allocations for the years after 2008 were based on the 2008 OA and harmed New Mexico and
those years should be eliminated.
7.6.4

Texas Allowed for Operational Waste at the Bottom of EPCWID That
Was Excessive

As described in Section 7.3, for most of the 1985 through 2018 period, operational waste
(as a percentage of El Paso Valley diversions) from the bottom of EPCWID to HCWID was
more than double the value achieved by Reclamation when it operated the Project between 1951
and 1978 of approximately 10 percent. Texas should look to its District to improve operational
efficiency of delivery within EPCWID rather than claiming injury by New Mexico.
Texas claims should also be limited in any year when EPCWID receives substantial
volumes of treated wastewater effluent from El Paso that are not charged as Project water, as
described in Section 7.5.
7.6.5

Texas Must Request Action from New Mexico or Compact
Commission

Compact Article XII established a mechanism for administration of the Compact by a
Commission composed of one representative from each State. Yet, after a thorough a review of
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Compact Commission records as well as my own experience as Engineer Adviser and in
consultation with several other New Mexico Engineer Advisers, 151 I was not able to find any
instance in which Texas formally requested action by New Mexico to curtail groundwater
pumping.
8.0

RESPONSE TO TEXAS REPORTS
In this Section I respond to certain portions of the Expert Reports of Texas Experts Dr.

Brandes and Dr. Hutchison.
8.1

General Response

Before addressing any of the specifics contained in the reports of Dr. Brandes and Dr.
Hutchison, I begin with a discussion of a common fundamental flaw of both Texas reports. That
is, both reports focus on analyses of the Rio Grande Project as if it ends at the El Paso Narrows.
Figure 5 of Dr. Hutchison’s Report, which depicts the extent of the Texas Model, is
illustrative. 152 Dr. Hutchison’s Figure 5 shows that the only portion of Texas included in the
analysis is the area north of El Paso overlaying the Mesilla Bolson on the east side of the Rio
Grande. He completely ignores the portion of the Rio Grande Project south of the El Paso
narrows.

Both Dr. Brandes and Dr. Hutchison focus almost exclusively on groundwater

pumping impacts north of the El Paso Narrows. This is the wrong way to consider the Project,
which was built as a single irrigation system serving lands in two states. Therefore, the two
reports are fundamentally flawed.
The Rio Grande Compact does not explicitly apportion Project waters between New
Mexico and Texas. Rather, as discussed in Section 6 of this Report, the Compact incorporates
the Rio Grande Project, 153 and the apportionment is implicit based on the recognized agreement
of the Districts (EBID and EPCWID) 154 that the total irrigable acreage within each District is
fixed and Reclamation’s historical operation of the Project in its entirety to deliver water such
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that each acre will receive the same amount of water. 155 This is consistent with the operations of
other Reclamation Projects.
Therefore, to be complete, any analysis of the Project and its historic operation must
consider the whole Project. Neither Brandes nor Hutchison considers the whole Project. Rather
they focus solely on groundwater pumping impacts above the state-line.

As discussed

throughout this report, however, activities below the New Mexico-Texas state line, specifically
including groundwater pumping in the Hueco basin, credits applied as part of the 2008 OA,
treated wastewater returns to EPCWID by the City of El Paso, and excess operational waste from
EPCWID to HCCRD can and do impact Project operations. Both analyses amount to setting up
one side of an equation and ignoring the other.
8.2

Specific Responses

Given my broad general response above, I will focus on only a few specific critiques of
the Brandes and Hutchison reports.
8.2.1

Brandes Report

On pages 22 and 23 of his report, Dr. Brandes describes a “no compact violation
condition” that corresponds “to annual river flows in the absence of groundwater pumping after
1950… at El Paso”.

There are two problems with this description. First, there is no such

Compact condition. The Compact is silent with regard to groundwater pumping and a specific
state line delivery. Second, the Compact was signed in 1938 and it did not establish a specific
condition that had to be maintained.
Opinion 10) regarding the D1 and D2 curves on pages 3 and 4 of Dr. Brandes’ report
states: “Having been developed based on actual historical Project data for the 1951-1978 period
when groundwater development in the Rincon and Mesilla basins had already advanced to
significant levels and was impacting Rio Grande flows, these relationships inherently incorporate
and reflect the effects of historical groundwater pumping in Rincon and Mesilla basins of New
Mexico prior to 1978.” I do not disagree with this statement, but would simply point out that
like the rest of the report, it is incomplete. The D1 and D2 curves also incorporate and reflect the
155
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effects of historical groundwater pumping in the Mesilla and Hueco basins in Texas and Mexico
as well as changes in river delivery efficiency, hydrology and irrigation efficiencies in the entire
Compact section.
Opinion 12) regarding the 2008 OA on Page 4 of Dr. Brandes report in part states:
“Based on recent data, it is clear that the 2008 operating agreement has not fully offset the
apparent effects of groundwater pumping on Project water diversions.” With regard to this
statement, I would point out that, in fact, the 2008 OA has exacerbated groundwater pumping
effects by reducing EBID’s allocation of Project water.
8.2.2

Hutchison Report

In the Summary Answers to Questions 36 a) on page 10 of his report, Dr. Hutchison
states: “Surface water and groundwater are connected in the Rincon and Mesilla Valleys.” I do
not disagree with that statement, but again would simply point out that similarly, surface and
groundwater are connected in the El Paso Valley. Groundwater pumping in the Hueco basin has
and continues to deplete Project supply. As discussed, Project supply consists of the water
delivered to Project lands from (1) releases from Elephant Butte Reservoir, (2) inflows below
Elephant Butte Reservoir, and (3) drain or return flows 156 that had been diverted upstream and
returned to the system from the Rincon valley in New Mexico downstream to at least the
Tornillo Canal heading in Texas near the town of Fabens. 157
In the Summary Answers to Questions 36 b) on page 12 of his report, Dr. Hutchison
states: “The 1938 condition can be viewed as a combination of three elements: 1) minimal
groundwater pumping, 2) a specific number of irrigated acres and a specific distribution of
irrigated crops, and 3) a specific amount of irrigation water that was applied (expressed in terms
of acre-feet of water per irrigated acre).” Although not stated explicitly, I assume his reference
to a 1938 condition is to an alleged 1938 Compact condition that must be maintained (although it
apparently only applies in New Mexico according to Hutchison). If that is correct, I disagree.
156
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The Compact does not contain a condition that must be maintained for the section from Elephant
Butte to Fort Quitman. Apportionment between New Mexico and Texas is based on the 57:43
apportionment in the 1938 Downstream Contract, as discussed in Section 6 of this Report. This
approach is more consistent with historic operations of the Project and with common
Reclamation practices generally.
With regard to the three specific elements of a 1938 condition described by Dr.
Hutchison on page 12, I will address each in turn.
1)

Minimal groundwater pumping:

While Dr. Hutchison is correct that there was little groundwater pumping in 1938, it does
not necessarily follow that the States intended to prohibit groundwater pumping. Interstate water
compacts use a variety of approaches to apportion water between compacting states. Some
compacts will contain provisions expressly limiting depletions. 158 For example, in the Rio
Grande Compact, Article IV places clear limits on the amount of water that can be used in the
Middle Rio Grande in New Mexico, which would account for groundwater use. The Compact
does not use that same approach below Elephant Butte. Rather, as explained above, there are
indications that the normal practice of conjunctive use of groundwater to supplement Project
supply was contemplated.
Support is found in the Compact Rules, adopted shortly after the Compact was signed,
which state: “[The] Rio Grande Compact… permits each State to develop its water resources at
will, subject only to its obligations to deliver water in accordance with the schedules set forth in
the Compact…” 159 Consistent with the Compact Rules, Texas and New Mexico have both
developed groundwater within the Project area. As recognized by Dr. Hutchison, “the use of
groundwater to make up deficits in surface water flows to meet agricultural demands is generally
referred to as conjunctive use of surface water and groundwater.” 160 Such conjunctive use of
surface water and groundwater is an essential management tool throughout the Project.
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2)

A specific number of irrigated acres and a specific distribution of irrigated crops:

The second element of a 1938 condition identified by Mr. Hutchison is “a specific
number of irrigated acres and a specific distribution of irrigated crops.” 161 I agree with the first
part but disagree with the second part. Consistent with the first part of this statement, the 1938
Downstream Contract specifies the authorized irrigable acreage of each District as 88,000 acres
and 67,000 acres for EBID and EPCWID, respectively; each with a growth allowance of 3%. 162
These acreages represent 57% and 43% of the total 155,000 acres for EBID and EPCWID,
respectively.
With regard to a specific distribution of irrigated crops, I disagree. This implies that the
Compact apportions a specific volume of water below Elephant Butte. But there is no language
to that effect, and that would be inconsistent with past practice. Instead, up until 2006, the two
Districts have received a pro-rata portion of the available water; that is, 57:43 to EBID and
EPCWID, respectively.

In addition, I am aware of no Reclamation project that limits individual farmers or
districts to a particular type of crop. To the contrary, normal water administration practice is to
allow farmers the discretion to change crops or irrigation methods.

In fact, it is my

understanding that the United States Supreme Court confirmed this in Montana v. Wyoming, No.
137, Original, stating “an appropriator may increase his consumption by changing to a more
water-intensive crop so long as he makes no change in acreage irrigated or amount of water
diverted.” 163
3)

A specific amount of irrigation water that was applied (expressed in terms of acrefeet of water per irrigated acre):

The third element of a 1938 condition identified by Mr. Hutchison is “a specific amount
of irrigation water that was applied.” 164 I disagree that this is a valid element of Compact
compliance. Project water is available to meet irrigation demands. While it is true that a full
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supply was assumed to be approximately 3.024 acre feet per acre, 165 in practice Reclamation,
until 2006, sets a pro rata amount at the beginning of each irrigation season. 166 The Compact
does not specify a specific amount of water; rather, given the concurrent 1938 Downstream
Contract 167, each District should get water in proportion to authorized irrigation acreage under
the Project up to a normal release of 790,000 acre-feet annually. That is, Project supply should
be split 57:43 to EBID and EPCWID, respectively.
9.0

CONSIDERATIONS FOR FUTURE COMPACT ADMINISTRATION
Because the Court has determined that the Project is incorporated into the Compact, it is

essential to consider what information will be needed for effective Compact administration for
the section of the river between Elephant Butte and Fort Quitman. To that end, I offer the
following considerations for future Compact administration.
New Mexico recognizes that the Project will need a workable operating agreement. Any
such operating agreement will have to comport with the Compact and be developed with
involvement of all the Compact States. The terms of the 2008 OA that do not comport with the
Compact, and must be discarded. In addition to these operating agreement considerations,
effective Compact administration below Elephant Butte will require:
1)

Metering groundwater pumping in Texas: the Texas and the US positions in this
case revolve around groundwater pumping in New Mexico. New Mexico meters
groundwater pumping, has long recognized the connection between groundwater
pumping and surface flows, and has taken steps to manage water conjunctively.
However, as pointed out throughout this report, groundwater pumping within the
Project in Texas also impacts Project supply. Therefore, Texas should also
prepare to manage and administer its water use within the Project conjunctively.
One necessary element of such management and administration is metering and
reporting of groundwater wells and water pumped within Texas.

2)

Compact Gaging within the Project: As explained above, the Compact at Article
II requires the operation and maintenance of stream gages at specific locations in
the Basin, but the lowermost required gage is located immediately below Caballo
Dam. More Compact gaging stations are needed for the remainder of the Basin
down to Ft. Quitman, including at all points of diversion and major drains. The
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Court should require the Compact States to confer to determine an agreed upon
network of gaging that will allow effective administration and accounting of
Project waters throughout the entire Project.
3)

Tracking Operational Waste: Protocols should be adopted by Reclamation, with
the input of the States, to assure that the entire Project is operated efficiently so
that operational waste at the bottom of the Project is minimized.

4)

Transparency with regard to operations by Reclamation throughout the Project,
and below the state-line by EPCWID: Historically, Reclamation information and
data about Project operations has not routinely been shared with the States. In
light of the Court’s clarification regarding the central role of the Project for
Compact compliance, this practice must change. Complete transparency is
necessary going forward so that the States can evaluate whether they are receiving
their share of Compact water. At a minimum, this must include:
a.
b.
c.
d.
e.
f.

Access to metering and gaging information on a real-time basis.
Annual accounting and reporting of operations within both Districts.
Annual accounting and reporting of all municipal use of Project water.
Annual accounting and reporting of deliveries to HCCRD.
Annual accounting and reporting of reservoir operations and deliveries.
Consultation and approval between the States regarding future Project
operations agreements and operating manuals.
g. Consultation and approval between the States regarding contracts to convert
irrigation water supply to other miscellaneous purposes (specifically including
M&I uses) to assure that such conversions are not detrimental to the Project or
the Project beneficiaries.
10.0

SUMMARY
From the very beginning, the Rio Grande Project has been integral to the Rio Grande

Compact. The 1938 Downstream Contract is the basis for apportioning Project supply between
New Mexico and Texas, thus affirming the 57:43 split between EBID and EPCWID as the
interstate Compact apportionment.

The claims of Texas and the United States regarding

groundwater pumping within the Rincon and Mesilla Valleys in New Mexico should not be
considered in isolation. Rather, all impacts to Project supply from all sides must be considered,
including the destabilizing and inequitable impacts of the 2008 OA, impacts from groundwater
pumping in Texas and Mexico, unauthorized release of New Mexico Credit Water, the sale of
Project water to HCCRD, inequitable Project accounting, and inefficient Project operations.
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1.0 Introduction
My name is Estevan Lopez. I own and operate a consulting business under the name
Estevan Lopez Consulting, LLC in Pefiasco, New Mexico. I am under contract to the New Mexico
Office of the Attorney General to serve as a testifying expert in Texas v. New Mexico and
Colorado, No. 141, Original, U.S. Supreme Court. I previously submitted an Expert Report on
October 31, 2019 (“First Expert Report”) and a Rebuttal Report on June 15, 2020 (“Rebuttal
Report”) (both reports are collectively referred to as my “Expert Reports”) outlining my opinions
based on my experience and expertise in water policy, general water administration and
management, water administration and management within New Mexico, interstate stream
compacts, compact accounting, Reclamation project operations generally, and the Rio Grande
Compact (“Compact”) and the Rio Grande Project (“Project”) specifically. A summary of my
relevant qualifications is contained in my First Expert Report.
The purpose of this Supplemental Rebuttal Report (“Supplemental Report”) is to describe
the results of analyses of a series of alternate model run scenarios that were developed with New
Mexico’s modeling team and that are described in the Rebuttal Report of New Mexico Experts
Greg Sullivan and Heidi Welsh, Spronk Water Engineers, Inc., filed July 15, 2020 (“Spronk
Rebuttal”).
2.0 Comprehensive Review of Water Management Practices Throughout the Entire
Project and Analysis of Impacts of Those Practices from a Compact Perspective
As expressed in my First Expert Report and defended in my Rebuttal Report, for the Lower
Rio Grande Section of the Compact below Elephant Butte Dam the Compact does not mandate a
“1938 condition” that must be maintained (my Opinion 4.4). Nor does the Compact contain a New
Mexico-Texas state-line delivery schedule (my Opinion 4.3). Further, the Compact does not
contain an explicit apportionment of Rio Grande water in the Compact section between Elephant
Butte Dam and Fort Quitman, Texas between New Mexico and Texas. Rather, the Downstream
Contracts! and decades of historic Project operation practice provide the basis for Compact
apportionment (my Opinion 4.5) that yields the result that each year New Mexico and Texas should
receive or have access to 56.8% and 43.2% (referred to as 57/43) of available Project supply,
'See my First Expert Report at Section 5.3.3 and my Rebuttal Report at Section 5.1.2.1,
*

respectively. The Project was built as a single irrigation project and preceded the Compact. The
Project’s equal availability of water to all Project authorized irrigated acres became the basis for
the Compact apportionment The Compact negotiators recognized that available supply would
vary from year to year and that conditions throughout the Project were dynamic. Compact
negotiators also understood that the Project supply was comprised of releases of Usable Water,
inflows below Elephant Butte Dam and return/drain flows (my Opinion 4.5).
In my Expert Reports, I describe numerous specific water management and accounting
activities that have affected the distribution of available Project supply and therefore have affected
the Compact apportionment as between New Mexico and Texas. At the direction of New Mexico’s
legal counsel, I have worked with New Mexico expert Greg Sullivan to develop two Compact
modeling scenarios (Runs 17 and 17a)’ that are consistent with my Opinions related to the
Compact and related to deliveries of Project water based on a 57/43 apportionment, the
historically-allowed conjunctive use of groundwater to meet crop demands, the elimination of
inappropriate credits to EPCWID, and the use of all available water within EPCWID to meet
Project irrigation demands (including drain flows and wastewater discharge). One of the scenarios
allowed historical municipal and industrial (“M&I’’) groundwater pumping (Run 17) and the other
limited M&I groundwater pumping to pre-Compact levels (Run 17a). In addition to those two
Compact modeling scenarios, we also developed an additional “bounding” conjunctive use
scenario (Run 18) that represents the same Compact/Project operating criteria as described in Run
17a with what I believe is representative of the maximum conjunctive use (limiting amounts) of
surface water and groundwater. The amount of supplemental groundwater pumping allowed is the
amount needed to meet crop demands on the full authorized Project acreage in New Mexico and
Texas. Mr. Sullivan then coordinated with other New Mexico experts to simulate those scenarios
using New Mexico’s Integrated Lower Rio Grande (“ILRG”) Model for the historic period from
1940 to 2017. The Spronk Rebuttal provides a description of the scenario specifications and the
results of the modeling analyses along with high-level observations of the results. In this
? Similarly, New Mexico Expert Dr. Margaret Barroll worked with Mr. Sullivan to describe two Project operation
scenarios that are consistent with her opinions of appropriate Project operation. Given the interrelated nature of the
Project and Compact, and the fact that Project allocation between EBID and EPCWID is the basis for Compact
apportionment between New Mexico and Texas, Dr. Barroll’s two scenarios (Run 16 — Conj Use 1: Hist All Acres
D1/D2 (Hist M&I) and Run 16a - Conj Use 1: Hist All Acres D1/D2 (1978 M&I)) can be considered additional
Compact scenarios. See the Supplemental Rebuttal Report of Dr. Margaret Barroll, July 15, 2020.
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Supplemental Rebuttal Report, I describe the Compact basis for those scenarios and offer some
Compact related observations of the results.
In these Compact related scenarios, the allowable distribution and use of water below
Elephant Butte reservoir is as follows:
. Project supply is distributed to the Districts so that each authorized Project acre is allocated
an equal amount of water. This means that EBID is allocated 57% and EPCWID is
allocated 43% of the available Project supply each year.
Conjunctive use of groundwater for irrigation purposes is allowed to meet crop demands
within the Project, and varies as described for each scenario below.
Groundwater pumping for groundwater-only irrigation lands (i.¢e., non-Project
groundwater irrigation) in New Mexico is not allowed.
Use of drain flows which are appropriately part of Project supply but in recent years have
not been used within the El Paso Valley is imputed to EPCWID consistent with the level
of historic drain flow usage and is charged to EPCWID as part of its Project supply.
The American Canal Extension (“ACE”) allocation credit is eliminated.
Use of treated wastewater discharge is charged as Project supply (in the case of the Haskell
R. Street wastewater treatment plant (“WWTP”) the effluent credit is eliminated and any
amount of treated wastewater that is within the EPWCID system and used for irrigation is
charged to EPC WID; and in the case of the Bustamante WWTP, the amount delivered into
the EPCWID system and used for irrigation is charged to EPC WID).
Groundwater pumping for M&I uses is limited as described in each of the scenarios below.
The three scenarios (i.e., two Compact scenarios consistent with my testimony and the third
“bounding” scenario) differ as follows:
Run 17 —Conj Use 2: Hist Proj Acres (Hist M&I) — this scenario allows:
agricultural conjunctive use of groundwater as needed to provide the consumptive
irrigation requirement of the historical crop mix on the historically irrigated Project acreage
of each District;
no groundwater pumping for irrigation of non-Project lands within New Mexico (i.e.,
primary groundwater lands); and
*

® groundwater pumping for M&I purposes consistent with historic use within each District.
Run 17a — Conj Use 2a: Hist Proj Acres (Pre-Comp M&I) — this scenario allows:
e agricultural conjunctive use of groundwater as needed to provide the consumptive
irrigation requirement of the historical crop mix on the historically irrigated acreage of
each District (same as Run 17);
e no groundwater pumping for non-Project lands within New Mexico (i.e., primary
groundwater lands) (same as Run 17); and
e groundwater pumping for M&I purposes only to the extent of such pumping at the time of
the of the Compact (pre-Compact M&I only)
Run 18 — Conj Use 3: Auth Proj Acres (Pre-Comp M&ID) — this is the scenario which I describe
above as a “bounding” scenario. It allows:
e agricultural conjunctive use of groundwater as needed to provide the consumptive
irrigation requirement of the historical crop mix of each District on the full authorized
Project acreage of each District;
e no groundwater pumping for non-Project lands within New Mexico (i.e., primary
groundwater lands) (same as Runs 17 and 17a); and
e groundwater pumping for M&I purposes only to the extent of such pumping at the time of
the of the Compact (pre-Compact M&I only) (same as Run 17a).
The results of the analyses of these three scenarios are discussed in the following Sections.
2.1 Run 17 — Conj Use 2: Hist Proj Acres (Hist M&I)
In my opinion, this scenario represents the most complete description of what the Compact
envisioned and what the Compact allows with regard to groundwater use that is consistent with
historical agricultural and M&I development within the Lower Rio Grande section between
Elephant Butte and Fort Quitman. First, Project supply comprised of releases of Usable Water,
inflows below Elephant Butte and return/drain flows is allocated 57:43 to EBID and EPCWID
respectively. Second, conjunctive use of groundwater to meet Project irrigation demands on
authorized Project acreage consistent with historical practice is allowed. Third, historical
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groundwater use for M&I is allowed. In this scenario, M&I groundwater pumping is allowed
because municipal return flow (i.e., treated wastewater deliveries to the Project) offset most of the
pumping impacts on Project supply (see Run 9 for NM M&I pumping run) and because a
reasonable amount of local M&I pumping is consistent with expectations at the time of the
Compact.
2.1.1. Project Supply Components in the El Paso Valley
In my Expert Reports and in Dr. Barroll’s First Report, Dr. Barroll and I have described
various components of Project supply in the El Paso Valley that Texas and Reclamation have not
properly accounted for from a Project perspective. I summarize those aspects here before
describing how New Mexico has analyzed their impact on Compact accounting. Treatment of
these Project supply management and accounting practices is the same in all three of the Compact
scenarios that I discuss.
Texas and the United States have sought to focus attention on diminished state-line flows
as the reason for the reallocation of Project water under the D3 Method claiming that groundwater
pumping in New Mexico has been intercepting Project water that is due to Texas. By focusing on
state-line flows, Texas and the United States would have the Court ignore the impacts of
EPCWID’s water management and accounting practices in the El Paso Valley (many of which
actions have been facilitated or agreed to by Reclamation and EBID) that affect the accounting of
Project supply and thereby affect the Compact apportionment.
As explained in my Expert Reports, Texas groundwater pumping in the Hueco Bolson
lowered the groundwater table, increased seepage losses, and reduced or eliminated return flows.
To control some of the increased seepage losses that El Paso Valley groundwater pumping had
caused, EPCWID lined many of its canals and essentially rerouted the Rio Grande through the
lined American Canal Extension. Then EPCWID and Reclamation decided that EPCWID was due
a credit because of the seepage that the canal lining saved (the “ACE Credit”). Applying that ACE
Credit to the Project allocation process increases EPCWID’s allocation and reduces EBID’s
allocation by the same amount.
Similarly, because much of the City of El Paso treated wastewater discharge in the El Paso
Valley is delivered directly into EPCWID canals and never makes it to the “bed of the river”,
EPCWID and Reclamation have deemed this “non-Project” water. In the case of the Haskell R.
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Street WWTP, the treated wastewater flows into the American Canal Extension and is part of the
measured flow downstream at the Riverside canal. EPCWID is then granted an wastewater
discharge credit so that it is not charged for this water, even though it is used by EPCWID
constituents. In the case of the Bustamante WWTP, the treated wastewater is delivered into
EPCWID’s Riverside canal downstream of the measurement point and simply is not accounted for
as Project supply, even though EPCWID has the option to use this supply. The designation of
treated wastewater as “non-Project” water is inappropriate and results in allocation of additional
water to EPCWID. Further, EPCWID then feels unconstrained as to how it uses this water. In
fact, it appears that on occasion, EPCWID has chosen to sell this water to HCCRD?® and then called
for additional releases from Project storage to meet its own irrigation demands.
It is also apparent that under Reclamation’s early operation of the Project, EPCWID
routinely used a significant portion of the available drain flows as part of its Project supply.*- More
recently, EPCWID has used significantly less of the available drain flows as Project supply.
To analyze the Project supply impacts of the above-described El Paso Valley water
management actions, the New Mexico modeling team simulated Project operations consistent with
New Mexico’s view of the Compact. That is, the modeling simulated:
e elimination of the ACE Credit;
e elimination of the Haskell R. Street WWTP treated wastewater credit;
e accounting for Haskell R. Street WWTP and Bustamante WWTP treated wastewater
delivered to the EPCWID system and used for irrigation by EPCWID farmers as Project
supply; and
e use of drain water as Project supply consistent with its use during Reclamation’s early
operation of the system.
The simulation of these elements is shown in Run 15.° These elements are included in all
three scenarios (i.e., in both the Run 17 and 17a Compact scenarios and the Run 18 “bounding”
scenario).
3 Blair deposition transcript, 6/17/2020 at 124 (Unedited Rough Draft).
“ See Spronk Rebuttal, Section 19, Response to Ferguson Opinion 9.
° See Spronk Rebuttal, Section 30.13.
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2.1.2 Return to 57/43 Project Allocation from D3 plus Carryover
As described above, Project supply is distributed to the Districts so that each authorized
Project acre is allocated an equal amount of water. That is, EBID should be allocated 57% and
EPCWID should be allocated 43% of the available Project supply each year. Reclamation’s
D2 Curve as it was used until 2006 largely reflected this split. These model analyses reverse
the reallocation of the D3 Method and the individual District Carryover accounting that began
in 2006 and continues to the present under the 2008 Operating Agreement among EBID,
EPCWID and Reclamation (“2008 OA”). It is my opinion that the reallocation caused by D3
Allocation and Carryover accounting is inconsistent with the Compact apportionment of
Project water which is 57% to New Mexico and 43% to Texas. All three modeling scenarios
allocate available supply 57/43 on an annual basis to EBID and EPCWID, respectively, and
eliminate Carryover accounting for the individual Districts.
2.1.3 Conjunctive Use of Groundwater for Project Irrigated
Agriculture
As I describe in my First Expert Report, Opinion 4.5, conjunctive use of groundwater is
consistent with the Compact and has been practiced extensively in both New Mexico and Texas.
Runs 17 and 17a simulate the use of groundwater in both States to meet the historic crop demand
on historically irrigated Project acreage after having adjusted the allocation of Project supply to
account for the water management and accounting practices in the El Paso Valley as described in
Section 2.1.1 above. Non-Project primary groundwater irrigation in New Mexico is not allowed.
2.1.4 Municipal and Industrial Use of Hydraulically Connected
Groundwater
The Rio Grande Project was developed as an irrigation project, and the Project is
inextricably interwoven with the Compact. It is my opinion that use of each State’s groundwater
resources is allowable under the Compact. Run 17 includes simulation of the impacts and offsets
of the actual historic M&I pumping as it has occurred in both states. The stand-alone impacts of
New Mexico’s M&I pumping on historic Project operation are simulated in ILRG Model Run 9.°
As shown in the Spronk Rebuttal, the farm headgate delivery impact to EPCWID due to New
® See Spronk Rebuttal, Section 30.8.
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Mexico M&I groundwater pumping averaged about 1000 acre-feet per year (“AF Y”) from 19511978, increased to about 1300 AFY from 1985-2005 and increased to about 1700 AFY from 20062017.’ Farm headgate delivery is an appropriate criterion for evaluation of Compact impacts
because the 57/43 apportionment split between New Mexico and Texas is based on equal deliveries
to all Project lands.
M&I groundwater pumping by the City of El Paso has had a beneficial impact on actual
Project supply because of the treated wastewater that it delivers to the Project. However, as noted
in Section 2.1.1 above, this has been inappropriately deemed non-Project supply by EPCWID and
Reclamation. This is corrected in Runs 17, 17a and 18.
2.1.5 Run 17 Simulation Results
Section 30 and Appendix 30-Y of the Spronk Rebuttal discuss and display the Run 17
simulation results as compared to Run 1, the Historical Base Run. Run 17 simulates the period
from 1940-2017 as if the Project had been operated consistent with my Opinions of how the
Compact was envisioned, and as the Compact allows. This is compared to the Historical Base Run
which simulates how the Project was actually operated historically.
The results show that with 57/43 allocation as well as use and accounting of available
Project supply that arises in the El Paso Valley, EBID (and therefore New Mexico) would have
received additional farm headgate deliveries averaging 20,100 AFY over the entire period from
1951-2017, 4,300 AFY from 1985-2005 and 82,600 AFY from 2006-2017. Meanwhile, EPCWID
would have received and been charged for additional farm headgate deliveries averaging 1,900
AFY from 1951-2017, and 4,900 AFY from 1985-2005, but would have received an average of
16,200 AFY less from 2006-2017. In Run 17 the additional allocations before 2005 are the result
of EPCWID using and being charged for drain flows and treated wastewater and the elimination
of the ACE Credit (the stand-alone impacts of these water management and accounting corrections
are shown in ILRG Model Run 15 (See Spronk Rebuttal, Section 30)) as well as the elimination
of use by non-Project irrigators in New Mexico. Those impacts continue into the period from
7The 1985-2005 and 2006-2017 periods are of interest because Texas has alleged damages for the period after 1985.
However, D3 went into effect in 2006, Carryover accounting went into effect in 2007 and both were continued
thereafter in the 2008 OA. These changes were done without New Mexico’s consent and have harmed New Mexico
during the period from 2006-2017.
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2006-2017 but are overshadowed by the impact of reverting back to D1/D2 allocation from the D3
method plus Carryover accounting (Run 11).
One other aspect of the Run 17 analysis that merits discussion is the Cumulative Annual
Rincon-Mesilla Groundwater Storage. The average annual differences between Run 17 and Run
1, the Historical Base Run, for various periods are as follows: from 1951-1978 annual storage
increased 1,500 AF/Y; from 1979-2005 it decreased by 500 AF/Y and from 2006-2017 it increased
by 36,100 AF/Y. In other words, from 1951-2005 groundwater storage under the Run 17 scenario
minus Run 1 was relatively stable increasing slightly for a time then decreasing slightly with
cumulative impact by 2005 at about 30,000 AF. Since 2006 that cumulative impact has risen to
about 460,000 AF. This impact is a direct result of the inappropriate D3 and Carryover Project
reallocation that began in 2006 and continues under the 2008 OA. The 2008 OA inappropriately
reduced Project supply allocation to EBID and forced EBID farmers to increase their reliance on
groundwater as shown by the change to Cumulative Annual Rincon-Mesilla Groundwater Storage.
This continues to harm New Mexico and New Mexico farmers.
2.2 Run 17a —Conj Use 2a: Hist Proj Acres (Pre-Comp M&I)
Run 17a is very similar to Run 17 as described in Section 2.1 above. The sole difference is
that in Run 17a M&I pumping is limited to the amount of M&I pumping that was occurring at the
time the Compact was signed. That is, 736 AF/Y in New Mexico and 13,744 AF/Y in Texas.
2.2.1 Simulation Results
Section 30 of the Spronk Rebuttal also discusses the Run 17a simulation results as
compared to Run 1, the Historical Base Run. Appendix 30-Z to the Spronk Rebuttal displays the
results. The only difference between Runs 17a and 17 is that Run 17a limits M&I groundwater
pumping in both States to the Pre-Compact levels. This was done so that if the M&I impacts in
17 were not fully offset by other factors, we would have a scenario that would not need additional
M&I offsets. As it turned out the full historical New Mexico M&I pumping impacts of Run 17
are extremely small. As a result, Run 17a is not really needed. Nevertheless, the results are as
follows: average annual farm headgate deliveries to EBID increase by 25,000 AFY from 19512017, 7,500 AFY from 1985-2005 and 93,400 AFY from 2006-2017. Meanwhile average
EPCWID headgate deliveries increased by 300 AFY for the entire 1951-2017 period and 4,300
AFY from 1985-2005 but decreased by 9,900 from 2006-2017. Again, this highlights the
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overreach of the allocation change that resulted from changing from D1/D2 to D3 Method plus
Carryover accounting.
2.3 Run 18 —Conj Use 3: Auth Proj Acres (Pre-Comp M&I)
Run 18 makes the same adjustments for water management and accounting actions in the
El] Paso Valley as described for Run 15 in Section 2.1.1 above and reverts to 57/43 allocation for
the entire period as described in Section 2.1.2 above. Like Run 17a, M&I pumping is limited to
the amount that was occurring at the time the Compact was signed. Unlike either Run 17 or Run
17a, however, Run 18 assumes agricultural conjunctive use of groundwater as needed to provide
the consumptive irrigation requirement of the historical crop mix on the full authorized Project
acreage of each District. This is intended to help understand the upper limit of irrigation water use
by the Project.
2.3.1 Simulation Results
Section 30.16 of the Spronk Rebuttal discusses the Run 18 simulation results as compared
to the Historical Base Run — Run 1. Because Run 18 limits M&I pumping to the pre-Compact
levels and reduces municipal return flows proportionally, the treated wastewater supply in the El
Paso Valley in particular is significantly constrained. The fact that M&I treated wastewater in this
Run is limited and treated wastewater has comprised a significant portion of Project supply that
arises in the El Paso Valley limits the utility of Run 18. Nevertheless, certain general conclusions
can be drawn. First, the limits on full authorized Project acreage means that both Project water use
and related conjunctive use in New Mexico are specifically limited. Second, the impacts to
EPCWID of the maximal Project water use in New Mexico simulated in Run 18, while inexact,
are within the same order of magnitude as the impacts of Run 17, which I believe is a credible
simulation of how the Compact should be functioning today. For comparison, the average annual
impacts to EPCWID farm headgate deliveries (in AFY) of those two Runs compared to the
Historical Base Run (Run 1) are shown in Table 1 below.
10
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TABLE 1: Comparison of Annual Impacts to EPCWID Farm Headgate Deliveries (in AFY)
Runs 17 and 18 relative to Run 1
Period Run 17 minus Run 1 Run 18 minus Run 1 Difference
1951-2017 1,900 -2,900 -4,800
1985-2005 4,900 16,600 11,700
2006-2017 -16,200 -38,700 -22,500
Note: Positive numbers are increases relative to Run 1 and negative numbers are decreases relative to Run 1
Finally, even though the impact to EPCWID of reversing the change from D1/D2 to D3
plus Carryover in Run 18 is more than twice as much as Run 17 (the Period from 2006 — 2017 in
Table 1), it is still far less than the 82,600 AFY adverse farm headgate impact that the inappropriate
D3 plus Carryover allocation change has had to EBID and to New Mexico (Run 17, see Spronk
Appendix 30-Y, EBID Farm Headgate Deliveries for 2006-2017).
3.0 Conclusions
The ILRG Model Runs completed by New Mexico’s modelers demonstrate the complexity
of analyzing Project operations and how every single aspect of Project operations must be analyzed
to fully understand the impact of water management actions on Project allocation and Compact
apportionment. Texas and the United States have inappropriately sought to focus solely on New
Mexico groundwater pumping as the cause of alleged harms to Texas. That simplistic approach
is wrong and yields incorrect conclusions because it is incomplete and ignores the reality that the
Project operates as a whole; as an integrated unit where an action in one part of the Project can
have dramatic impacts on other parts of the Project which lead to Compact implications. Run 17
demonstrates that the water management and accounting practices in the El Paso Valley by both
Reclamation and EPCWID have been harmful to New Mexico and to New Mexico farmers. It
also demonstrates that the allocation changes effectuated in the 2008 OA have been very
detrimental to New Mexico in spite of EBID being a party to that agreement. It is my opinion as
a water manager and compact expert that because the Project operation affects the Compact
apportionment in the section from Elephant Butte to Fort Quitman, the changes to allocation
procedures that are part of the 2008 OA amount to an inappropriate Compact reapportionment on
11
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which neither New Mexico nor the Rio Grande Compact Commission was ever consulted. That
has harmed New Mexico and will continue to harm New Mexico until it is undone. From the
perspective of a water manager and a compact expert, the lack of prior analysis by the parties to
the 2008 OA and their failure to consult New Mexico, Colorado and the Rio Grande Compact
Commission is inexcusable.
12
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1.0

Introduction
My name is Estevan López. I own and operate a consulting business under the name

Estevan López Consulting, LLC in Peñasco, New Mexico. I am under contract to the New Mexico
Office of the Attorney General to serve as a testifying expert in Texas v. New Mexico and
Colorado, No. 141, Original, U.S. Supreme Court. I previously submitted an Expert Report on
October 31, 2019 (“First Expert Report”) and a Rebuttal Report on June 15, 2020 (“Rebuttal
Report”) (both reports are collectively referred to as my “Expert Reports”) outlining my opinions
based on my experience and expertise in water policy, general water administration and
management, water administration and management within New Mexico, interstate stream
compacts, compact accounting, Reclamation project operations generally, and the Rio Grande
Compact (“Compact”) and the Rio Grande Project (“Project”) specifically. A summary of my
relevant qualifications is contained in my First Expert Report.
On July 15, 2020, I submitted a Supplemental Rebuttal Report (“Supplemental Report”)
the purpose of which was to describe the results of analyses of a series of alternate model run
scenarios that were developed with New Mexico’s modeling team and that are described in the
Rebuttal Report of New Mexico Experts Greg Sullivan and Heidi Welsh, Spronk Water Engineers,
Inc., filed July 15, 2020 (“Spronk Rebuttal”).

The purpose of this Second Edition to my

Supplemental Report is to incorporate the most recent New Mexico modeling results as
summarized in the Spronk Rebuttal Second Edition filed September 15, 2020. All of the changes
to modeling results that I have relied upon are minor and do not change any of my opinions or
conclusions.
2.0
Comprehensive Review of Water Management Practices Throughout the Entire
Project and Analysis of Impacts of Those Practices from a Compact Perspective
As expressed in my First Expert Report and defended in my Rebuttal Report, for the Lower
Rio Grande Section of the Compact below Elephant Butte Dam the Compact does not mandate a
“1938 condition” that must be maintained (my Opinion 4.4). Nor does the Compact contain a New
Mexico-Texas state-line delivery schedule (my Opinion 4.3). Further, the Compact does not
contain an explicit apportionment of Rio Grande water in the Compact section between Elephant
Butte Dam and Fort Quitman, Texas between New Mexico and Texas. Rather, the Downstream
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Contracts 1 and decades of historic Project operation practice provide the basis for Compact
apportionment (my Opinion 4.5) that yields the result that each year New Mexico and Texas should
receive or have access to 56.7% and 43.2% (referred to as 57/43) of available Project supply,
respectively. The Project was built as a single irrigation project and preceded the Compact. The
Project’s equal availability of water to all Project authorized irrigated acres became the basis for
the Compact apportionment

The Compact negotiators recognized that available supply would

vary from year to year and that conditions throughout the Project were dynamic. Compact
negotiators also understood that the Project supply was comprised of releases of Usable Water,
inflows below Elephant Butte Dam and return/drain flows (my Opinion 4.5).
In my Expert Reports, I describe numerous specific water management and accounting
activities that have affected the distribution of available Project supply and therefore have affected
the Compact apportionment as between New Mexico and Texas. At the direction of New Mexico’s
legal counsel, I have worked with New Mexico expert Greg Sullivan to develop two Compact
modeling scenarios (Runs 17 and 17a) 2 that are consistent with my Opinions related to the
Compact and related to deliveries of Project water based on a 57/43 apportionment, the
historically-allowed conjunctive use of groundwater to meet crop demands, the elimination of
inappropriate credits to EPCWID, and the use of all available water within EPCWID to meet
Project irrigation demands (including drain flows and wastewater effluent). One of the scenarios
allowed historical M&I groundwater pumping (Run 17) and the other limited municipal and
industrial (“M&I”) groundwater pumping to pre-Compact levels (Run 17a). In addition to those
two Compact modeling scenarios, we also developed an additional “bounding” conjunctive use
scenario (Run 18) that represents the same Compact/Project operating criteria as described in Run
17a with what I believe is representative of the maximum conjunctive use (limiting amounts) of
surface water and groundwater. The amount of supplemental groundwater pumping allowed is the
amount needed to meet crop demands on the full authorized Project acreage in New Mexico and
Texas. Mr. Sullivan then coordinated with other New Mexico experts to simulate those scenarios
See my First Expert Report at Section 5.3.3 and my Rebuttal Report at Section 5.1.2.1.
Similarly, New Mexico Expert Dr. Margaret Barroll worked with Mr. Sullivan to describe two Project operation
scenarios that are consistent with her opinions of appropriate Project operation. Given the interrelated nature of the
Project and Compact, and the fact that Project allocation between EBID and EPCWID is the basis for Compact
apportionment between New Mexico and Texas, Dr. Barroll’s two scenarios (Run 16 – Conj Use 1: Hist All Acres
D1/D2 (Hist M&I) and Run 16a - Conj Use 1: Hist All Acres D1/D2 (1978 M&I)) can be considered additional
Compact scenarios. See the Supplemental Rebuttal Report of Dr. Margaret Barroll, July 15, 2020.
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using New Mexico’s Integrated Lower Rio Grande (“ILRG”) Model for the historic period from
1940 to 2017. The Spronk Rebuttal Second Edition provides a description of the scenario
specifications and the results of the modeling analyses along with high-level observations of the
results. In this Supplemental Rebuttal Report, I describe the Compact basis for those scenarios
and offer some Compact related observations of the results.
In these Compact related scenarios, the allowable distribution and use of water below
Elephant Butte reservoir is as follows:
1. Project supply is distributed to the Districts so that each authorized Project acre is allocated
an equal amount of water. This means that EBID is allocated 57% and EPCWID is
allocated 43% of the available Project supply each year.
2. Conjunctive use of groundwater for irrigation purposes is allowed to meet crop demands
within the Project varies as described for each scenario below.
3. Groundwater pumping for groundwater-only irrigation lands (i.e., non-Project
groundwater irrigation) in New Mexico is not allowed.
4. Use of drain flows which are appropriately part of Project supply but in recent years have
not been used within the El Paso Valley is imputed to EPCWID consistent with the level
of historic drain flow usage and is charged as part of the Project supply.
5. The American Canal Extension (“ACE”) allocation credit is eliminated.
6.

Use of treated effluent is charged as Project supply (in the case of the Haskell R. Street
wastewater treatment plant (“WWTP”) the effluent credit is eliminated and any amount of
effluent that is within the EPWCID system and used for irrigation is charged to EPCWID;
and in the case of the Bustamante WWTP, the amount delivered into the EPCWID system
and used for irrigation is charged to EPCWID).

7. Groundwater pumping for M&I uses is limited as described in each of the scenarios below.
The three scenarios (i.e., two Compact scenarios consistent with my testimony and the third
“bounding” scenario) differ as follows:
Run 17 –Conj Use 2: Hist Proj Acres (Hist M&I) – this scenario allows:

3

•

agricultural conjunctive use of groundwater as needed to provide the consumptive
irrigation requirement of the historical crop mix on the historically irrigated Project acreage
of each District;

•

no groundwater pumping for irrigation of non-Project lands within New Mexico (i.e.,
primary groundwater lands); and

•

groundwater pumping for municipal and industrial purposes consistent with historic use
within each District.

Run 17a – Conj Use 2a: Hist Proj Acres (Pre-Comp M&I) – this scenario allows:
•

agricultural conjunctive use of groundwater as needed to provide the consumptive
irrigation requirement of the historical crop mix on the historically irrigated acreage of
each District (same as Run 17);

•

no groundwater pumping for non-Project lands within New Mexico (i.e., primary
groundwater lands) (same as Run 17); and

•

groundwater pumping for municipal and industrial purposes only to the extent of such
pumping at the time of the of the Compact (pre-Compact M&I only)

Run 18 – Conj Use 3: Auth Proj Acres (Pre-Comp M&I) – this is the scenario which I describe
above as a “bounding” scenario. It allows:
•

agricultural conjunctive use of groundwater as needed to provide the consumptive
irrigation requirement of the historical crop mix of each District on the full authorized
Project acreage of each District;

•

no groundwater pumping for non-Project lands within New Mexico (i.e., primary
groundwater lands) (same as Runs 17 and 17a); and

•

groundwater pumping for municipal and industrial purposes only to the extent of such
pumping at the time of the of the Compact (pre-Compact M&I only) (same as Run 17a).

The results of the analyses of these three scenarios are discussed in the following Sections.
2.1

Run 17 – Conj Use 2: Hist Proj Acres (Hist M&I)

4

In my opinion, this scenario represents the most complete description of what the Compact
envisioned and what the Compact allows with regard to groundwater use that is consistent with
historical agricultural and M&I development within the Lower Rio Grande section between
Elephant Butte and Fort Quitman. First, Project supply comprised of releases of Usable Water,
inflows below Elephant Butte and return/drain flows is allocated 57:43 to EBID and EPCWID
respectively. Second, conjunctive use of groundwater to meet Project irrigation demands on
authorized Project acreage consistent with historical practice is allowed.

Third, historical

groundwater use for M&I is allowed. In this scenario, M&I groundwater pumping is allowed
because municipal return flow (i.e., effluent deliveries to the Project) offset most of the pumping
impacts on Project supply (see Run 9 for NM M&I pumping run) and because a reasonable amount
of local M&I pumping is consistent with expectations at the time of the Compact.
2.1.1

Project Supply Components in the El Paso Valley

In my Expert Reports and in Dr. Barroll’s First Report, Dr. Barroll and I have described
various components of Project supply in the El Paso Valley that Texas and Reclamation have not
properly accounted for from a Project perspective. I summarize those aspects here before
describing how New Mexico has analyzed their impact on Compact accounting. Treatment of
these Project supply management and accounting practices is the same in all three of the Compact
scenarios that I discuss.
Texas and the United States have sought to focus attention on diminished state-line flows
as the reason for the reallocation of Project water under the D3 Method claiming that groundwater
pumping in New Mexico has been intercepting Project water that is due to Texas. By focusing on
state-line flows, Texas and the United States would have the Court ignore the impacts of
EPCWID’s water management and accounting practices in the El Paso Valley (many of which
actions have been facilitated or agreed to by Reclamation and EBID) that affect the accounting of
Project supply and thereby affect the Compact apportionment.
As explained in my Expert Reports, Texas groundwater pumping in the Hueco Bolson
lowered the groundwater table increased seepage losses and reduced or eliminated return flows.
To control some of the increased seepage losses that El Paso Valley groundwater pumping had
caused, EPCWID lined many of its canals and essentially rerouted the Rio Grande through the
lined American Canal Extension. Then EPCWID and Reclamation decided that EPCWID was due
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a credit because of the seepage that the canal lining saved (the “ACE Credit”). Applying that ACE
Credit to the Project allocation process increases EPCWID’s allocation and reduces EBID’s
allocation by the same amount.
Similarly, because much of the City of El Paso treated wastewater effluent in the El Paso
Valley is delivered directly into EPCWID canals and never makes it to the “bed of the river”,
EPCWID and Reclamation have deemed this “non-Project” water. In the case of the Haskell R.
Street WWTP, the effluent flows into the American Canal Extension and is part of the measured
flow downstream at the Riverside canal. EPCWID is then granted an effluent credit so that it is
not charged for this water, even though it is used by EPCWID constituents. In the case of the
Bustamante WWTP, the treated effluent is delivered into EPCWID’s Riverside canal downstream
of the measurement point and simply is not accounted for as Project supply, even though EPCWID
has the option to use this supply. The designation of treated effluent as “non-Project” water is
inappropriate and results in allocation of additional water to EPCWID. Further, EPCWID then
feels unconstrained as to how it uses this water. In fact, it appears that on occasion, EPCWID has
chosen to sell this water to HCCRD 3 and then called for additional releases from Project storage
to meet its own irrigation demands.
It is also apparent that under Reclamation’s early operation of the Project, EPCWID
routinely used a significant portion of the available drain flows as part of its Project supply. 4 More
recently, EPCWID has used significantly less of the available drain flows as Project supply.
To analyze the Project supply impacts of the above-described El Paso Valley water
management actions, the New Mexico modeling team simulated Project operations consistent with
New Mexico’s view of the Compact. That is, the modeling simulated:
•

elimination of the ACE Credit;

•

elimination of the Haskell R. Street WWTP effluent credit;

•

accounting for Haskell R. Street WWTP and Bustamante WWTP effluent delivered to the
EPCWID system and used for irrigation by EPCWID farmers as Project supply; and

•

use of drain water as Project supply consistent with its use during Reclamation’s early
operation of the system.

3
4

Blair deposition transcript, 6/17/2020 at 124 (Unedited Rough Draft).
See Spronk Rebuttal Second Edition, Section 19, Response to Ferguson Opinion 9.

6

The simulation of these elements is shown in Run 15. 5 These elements are included in all
three scenarios (i.e., in both the Run 17 and 17a Compact scenarios and the Run 18 “bounding”
scenario).

2.1.2

Return to 57/43 Project Allocation from D3 plus Carryover

As described above, Project supply is distributed to the Districts so that each authorized
Project acre is allocated an equal amount of water. That is, EBID should be allocated 57% and
EPCWID should be allocated 43% of the available Project supply each year. Reclamation’s
D2 Curve as it was used until 2006 largely reflected this split. These model analyses reverse
the reallocation of the D3 Method and the individual District Carryover accounting that began
in 2006 and continued to the present under the 2008 Operating Agreement among EBID,
EPCWID and Reclamation (“2008 OA”). It is my opinion that the reallocation caused by D3
allocation and Carryover accounting is inconsistent with the Compact apportionment of Project
water which is 57% to New Mexico and 43% to Texas. All three modeling scenarios allocate
available supply 57/43 on an annual basis to EBID and EPCWID, respectively, and eliminate
Carryover accounting for the individual Districts.
2.1.3

Conjunctive Use of Groundwater for Project Irrigated
Agriculture

As I describe in my First Expert Report, Opinion 4.5, conjunctive use of groundwater is
consistent with the Compact and has been practiced extensively in both New Mexico and Texas.
Runs 17 and 17a simulate the use of groundwater in both States to meet the historic crop demand
on historically irrigated Project acreage after having adjusted the allocation of Project supply to
account for the water management and accounting practices in the El Paso Valley as described in
Section 2.1.1 above. Non-Project primary groundwater irrigation in New Mexico is not allowed.
2.1.4

5

Municipal and Industrial Use of Hydraulically Connected
Groundwater

See Spronk Rebuttal Second Edition, Section 30.13.
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The Rio Grande Project was developed as an irrigation project, and the Project is
inextricably interwoven with the Compact. It is my opinion that use of each State’s groundwater
resources is allowable under the Compact. Run 17 includes simulation of the impacts and offsets
of the actual historic M&I pumping as it has occurred in both states. The stand-alone impacts of
New Mexico’s M&I pumping on historic Project operation are simulated in ILRG Model Run 9. 6
As shown in the Spronk Rebuttal, the farm headgate delivery impact to EPCWID due to New
Mexico M&I groundwater pumping averaged about 800 acre-feet per year (“AFY”) from 19511978, increased to about 2,500 AFY from 1985-2005 then decreased to about 1,300 AFY from
2006-2017. 7 The decrease in impacts from the 1985-2005 period to the 2006-2017 period is likely
the result of the generally drier hydrology and increased agricultural pumping within EBID
necessitated by the 2008 operating agreement. The combined effect of the dry hydrology and
increased pumping results in dry drains and limits the impacts of additional M&I pumping on the
surface water supply. Farm headgate delivery is an appropriate criterion for evaluation of Compact
impacts because the 57/43 apportionment split between New Mexico and Texas is based on equal
deliveries to all Project lands.
M&I groundwater pumping by the City of El Paso has had a beneficial impact on actual
Project supply because of the treated effluent that it delivers to the Project. However, as noted in
Section 2.1.1 above, this has been inappropriately deemed non-Project supply by EPCWID and
Reclamation. This is corrected in Runs 17, 17a and 18.
2.1.5

Run 17 Simulation Results

Section 30 and Appendix 30-Y of the Spronk Rebuttal Second Edition discuss and display
the Run 17 simulation results as compared to Run 1, the Historical Base Run. Run 17 simulates
the period from 1940-2017 as if the Project had been operated consistent with my Opinions of how
the Compact was envisioned, and as the Compact allows. This is compared to the Historical Base
Run which simulates how the Project was actually operated historically.
The results show that with 57/43 allocation as well as use and accounting of available
Project supply that arises in the El Paso Valley, EBID (and therefore New Mexico) would have
See Spronk Rebuttal Second Edition, Section 30.8.
The 1985-2005 and 2006-2017 periods are of interest because Texas has alleged damages for the period after 1985.
However, D3 went into effect in 2006, Carryover accounting went into effect in 2007 and both were continued
thereafter in the 2008 OA. These changes were done without New Mexico’s consent and have harmed New Mexico
during the period from 2006-2017.
6
7
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received additional farm headgate deliveries averaging 18,400 AFY over the entire period from
1951-2017, 5,000 AFY from 1985-2005 and 75,600 AFY from 2006-2017. Meanwhile, EPCWID
would have received additional farm headgate deliveries averaging 500 AFY from 1951-2017,
and 1,000 AFY from 1985-2005, but would have received an average of 10,700 AFY less from
2006-2017. In Run 17 the additional allocations before 2005 are the result of EPCWID using and
being charged for drain flows and effluent and the elimination of the ACE Credit (the stand-alone
impacts of these water management and accounting corrections are shown in ILRG Model Run 15
(See Spronk Rebuttal Second Edition, Section 30)) as well as the elimination of use by non-Project
irrigators in New Mexico. Those impacts continue into the period from 2006-2017 but are
overshadowed by the impact of reverting back to D1/D2 allocation from the D3 method plus
Carryover accounting (Run 11).
One other aspect of the Run 17 analysis that merits discussion is the Cumulative Annual
Rincon-Mesilla Groundwater Storage. The average annual differences between Run 17 and Run
1, the Historical Base Run, for various periods are as follows: from 1951-1978 annual storage
increased 1,900 acre-feet/year; from 1979-2005 it decreased by 800 acre-feet/year and from 20062017 it increased by 33,500 acre-feet/year. In other words, from 1951-2005 groundwater storage
under the Run 17 scenario minus Run 1 was relatively stable increasing slightly for a time then
decreasing slightly with cumulative impact by 2005 at about 30,000 acre-feet. Since 2006 that
cumulative impact has risen to about 430,000 acre-feet. This impact is a direct result of the
inappropriate D3 and Carryover Project reallocation that began in 2006 and continue under the
2008 OA. The 2008 OA inappropriately reduced Project supply allocation to EBID and forced
EBID farmers to increase their reliance on groundwater as shown by the change to Cumulative
Annual Rincon-Mesilla Groundwater Storage. This continues to harm New Mexico and New
Mexico farmers.
2.2

Run 17a –Conj Use 2a: Hist Proj Acres (Pre-Comp M&I)

Run 17a is very similar to Run 17 as described in Section 2.1 above. The sole difference is
that in Run 17a M&I pumping is limited to the amount of M&I pumping that was occurring at the
time the Compact was signed. That is, 736 acre-feet per year in New Mexico and 13,744 acre-feet
per year in Texas.
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2.2.1

Simulation Results

Section 30 of the Spronk Rebuttal Second Edition also discusses the Run 17a simulation
results as compared to Run 1, the Historical Base Run. Appendix 30-Z to the Spronk Rebuttal
Second Edition displays the results. The only difference between Runs 17a and 17 is that Run 17a
limits M&I groundwater pumping in both States to the Pre-Compact levels. This was done so that
if the M&I impacts in 17 were not fully offset by other factors, we would have a scenario that
would not need additional M&I offsets. As it turned out the full historical New Mexico M&I
pumping impacts of Run 17 are extremely small. As a result, Run 17a is not really needed.
Nevertheless, the results are as follows:
Average annual farm headgate deliveries to EBID increase by 23,000 AFY from 19512017, 9,600 AFY from 1985-2005 and 87,900 AFY from 2006-2017. Meanwhile average
EPCWID headgate deliveries increased by 3,100 AFY for the entire 1951-2017 period and 3,700
AFY from 1985-2005 but decreased by 4,300 from 2006-2017. Again, this highlights the
overreach of the allocation change that resulted from changing from D1/D2 to D3 Method plus
Carryover accounting.
2.3

Run 18 –Conj Use 3: Auth Proj Acres (Pre-Comp M&I)

Run 18 makes the same adjustments for water management and accounting actions in the
El Paso Valley as described for Run 15 in Section 2.1.1 above and reverts to 57/43 allocation for
the entire period as described in Section 2.1.2 above. Like Run 17a, M&I pumping is limited to
the amount that was occurring at the time the Compact was signed. Unlike either Run 17 or Run
17a, however, Run 18 assumes agricultural conjunctive use of groundwater as needed to provide
the consumptive irrigation requirement of the historical crop mix on the full authorized Project
acreage of each District. This is intended to help understand the upper limit of irrigation water use
by the Project.
2.3.1

Simulation Results

Section 30.16 of the Spronk Rebuttal Second Edition discusses the Run 18 simulation
results as compared to the Historical Base Run – Run 1. Because Run 18 limits M&I pumping to
the pre-Compact levels and reduces municipal return flows proportionally, the effluent supply in
the El Paso Valley in particular is significantly constrained. The fact that M&I effluent in this Run
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is limited and effluent has comprised a significant portion of Project supply that arises in the El
Paso Valley limits the utility of Run 18. Nevertheless, certain general conclusions can be drawn.
First, the limits on full authorized Project acreage means that both Project water use and related
conjunctive use in New Mexico are specifically limited. Second, the impacts to EPCWID of the
maximal Project water use in New Mexico simulated in Run 18, while inexact, are within the same
order of magnitude as the impacts of Run 17, which I believe is a credible simulation of how the
Compact should be functioning today. For comparison, the average annual impacts to EPCWID
farm headgate deliveries (in AFY) of those two Runs compared to the Historical Base Run (Run
1) are shown in Table 1 below.

Finally, even though the impact to EPCWID of reversing the change from D1/D2 to D3
plus Carryover in Run 18 is more than three times as much as Run 17 (the Period from 2006 –
2017 in Table 1), it is still less than half of the 75,600 AFY adverse farm headgate impact that the
inappropriate D3 plus Carryover allocation change has had to EBID and to New Mexico (Run 17,
see Spronk Second Edition Appendix 30-Y, EBID Farm Headgate Deliveries for 2006-2017).
3.0

Conclusions
The ILRG Model Runs completed by New Mexico’s modelers demonstrate the complexity

of analyzing Project operations and how every single aspect of Project operations must be analyzed
to fully understand the impact of water management actions on Project allocation and Compact
apportionment. Texas and the United States have inappropriately sought to focus solely on New
Mexico groundwater pumping as the cause of alleged harms to Texas. That simplistic approach
is wrong and yields incorrect conclusions because it is incomplete and ignores the reality that the
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Project operates as a whole; as an integrated unit where an action in one part of the Project can
have dramatic impacts on other parts of the Project which lead to Compact implications. Run 17
demonstrates that the water management and accounting practices in the El Paso Valley by both
Reclamation and EPCWID have been harmful to New Mexico and to New Mexico farmers. It
also demonstrates that the allocation changes effectuated in the 2008 OA have been very
detrimental to New Mexico in spite of EBID being a party to that agreement. It is my opinion as
a water manager and compact expert that because the Project operation affects the Compact
apportionment in the section from Elephant Butte to Fort Quitman, the changes to allocation
procedures that are part of the 2008 OA amount to an inappropriate Compact reapportionment on
which neither New Mexico nor the Rio Grande Compact Commission was ever consulted. That
has harmed New Mexico and will continue to harm New Mexico until it is undone. From the
perspective of a water manager and a Compact expert, the lack of prior analysis by the parties to
the 2008 OA and their failure to consult New Mexico, Colorado and the Rio Grande Compact
Commission is inexcusable.
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APPENDIX 1:
Supplemental Report Errata and Description of Changes to July 15, 2020 Submittal
REPORT
PAGE #
Cover
Page
Cover
Page
i

CHANGE MADE

ii

Added “Description of Appendix” to include Appendix 1: Supplemental Report
Errata and Description of Change to July 15, 2020 Submittal

1

Made the following text changes to Paragraph 2 under Section 1.0 Introduction:

Added “Second Edition” to title of report
Changed date from 07/15/2020 to 09/15/2020
Added “Description of Appendix” to Table of Contents

Changed “The purpose of this….” to “On July 15, 2020, I submitted a”
Added the following two sentences to the end of the paragraph: “The purpose of
this Second Edition to my Supplemental Report is to incorporate the most
recent New Mexico modeling results as summarized in the Spronk Rebuttal
Second Edition filed September 15, 2020. All of the changes to modeling
results that I have relied upon are minor and do not change any of my
opinions or conclusions.”
3

Changed the second sentence to say “The Spronk Rebuttal Second Edition”…

6

Added “Second Edition” after Spronk Rebuttal to footnote 4

7

Added “Second Edition” after Spronk Rebuttal to footnote 5

8

Made the following changes to the first paragraph on page 8, which is the first
paragraph under Section 2.1.4 Municipal and Industrial Use of Hydraulically
Connected Groundwater.
Changed sentence to say: “As shown in the Spronk Rebuttal, the farm headgate
delivery impact to EPCWID due to New Mexico M&I groundwater pumping
averaged about 800 acre-feet per year (“AFY”) from 1951-1978, increased to
about 2,500 AFY from 1985-2005 then decreased to about 1300 AFY from 20062017.”
Added the following two sentences to the first paragraph (two sentences from
end of paragraph): “The decrease in impacts from the 1985-2005 period to the
2006-2017 period is likely the result of the generally drier hydrology and
increased agricultural pumping within EBID necessitated by the 2008

operating agreement. The combined effect of the dry hydrology and
increased pumping results in dry drains and limits the impacts of additional
M&I pumping on the surface water supply.”
8

Added “Second Edition” after Spronk Rebuttal in the first sentence of the first
paragraph in Section 2.1.5 Run 17 Simulation Results

8

Added ‘Second Edition” after Spronk Rebuttal to footnote 6.

9

Made the following changes (in bold) to first paragraph at the top of page 9,
which is contained in the second full paragraph in Section 2.1.5 Run 17
Simulation Results:
“The results show that with 57/43 allocation as well as use and accounting of
available Project supply that arises in the El Paso Valley, EBID (and therefore
New Mexico) would have received additional farm headgate deliveries averaging
18,400 AFY over the entire period from 1951-2017, 5,000 AFY from 1985-2005
and 75,600 AFY from 2006-2017. Meanwhile, EPCWID would have received
additional farm headgate deliveries averaging 500 AFY from 1951-2017, and
1,000 AFY from 1985-2005, but would have received an average of 10,700 AFY
less from 2006-2017. In Run 17 the additional allocations before 2005 are the
result of EPCWID using and being charged for drain flows and effluent and the
elimination of the ACE Credit (the stand-alone impacts of these water
management and accounting corrections are shown in ILRG Model Run 15 (See
Spronk Rebuttal Second Edition, Section 30)) as well as the elimination of use
by non-Project irrigators in New Mexico. Those impacts continue into the period
from 2006-2017 but are overshadowed by the impact of reverting back to D1/D2
allocation from the D3 method plus Carryover accounting (Run 11).”

9

Made the following changes (in bold) to second paragraph on page 9, which is
contained in the third full paragraph in Section 2.1.5 Run 17 Simulation Results:
“One other aspect of the Run 17 analysis that merits discussion is the Cumulative
Annual Rincon-Mesilla Groundwater Storage. The average annual differences
between Run 17 and Run 1, the Historical Base Run, for various periods are as
follows: from 1951-1978 annual storage increased 1,900 acre-feet/year; from
1979-2005 it decreased by 800 acre-feet/year and from 2006-2017 it increased by
33,500 acre-feet/year. In other words, from 1951-2005 groundwater storage
under the Run 17 scenario minus Run 1 was relatively stable increasing slightly
for a time then decreasing slightly with cumulative impact by 2005 at about
30,000 acre-feet. Since 2006 that cumulative impact has risen to about 430,000
acre-feet.”

10

Made the following changes to first paragraph of Section 2.2.1. Simulation
Results:
Added “Second Edition” after “Section 30 of the Spronk Rebuttal” [1st sentence]
Added “Second Edition” after “Appendix 30-Z to the Spronk Rebuttal” [2nd
sentence]

10

Made the following changes (in bold) to the second paragraph of Section 2.2.1.
Simulation Results:
“Average annual farm headgate deliveries to EBID increase by 23,000 AFY from
1951-2017, 9,600 AFY from 1985-2005 and 87,900 AFY from 2006-2017.
Meanwhile average EPCWID headgate deliveries increased by 3,100 AFY for the
entire 1951-2017 period and 3,700 AFY from 1985-2005 but decreased by 4,300
from 2006-2017. Again, this highlights the overreach of the allocation change
that resulted from changing from D1/D2 to D3 Method plus Carryover
accounting.”

10

Added “Second Edition” to the first sentence of the first paragraph of Section
2.3.1 Simulation Results.

11

Made the following changes to the last paragraph on Page 11 under Section 2.3.1
Simulation Results:
Changed “twice as much as Run 17” to “three times as much as Run 17”
Changed sentence from “it is still far less than half of the 82,6000 AFY” to “it is
still less than half of the 75,6000 AFY”

11
11

Table 1– Numbers adjusted
Change parenthetical to say: “Run 17, see Spronk Second Edition Appendix 30Y, EBID Farm Headgate Deliveries for 2006-2017”

/

`.

HISTORICAL
CONSULTING, LLC

May 31, 2019

EXPERT REPORT OF:

Scott A. Miltenberger, Ph.D.

In the matter of:
No. 141, Original
In the Supreme Court of the United
State of Texas v. State of New Mexico and State of Colorado

Prepared for:
Somach Simmons & Dunn
500 Capitol Mall, Suite 1000
Sacramento, CA 95814

Prepared by:

SCOTT A. MILTENBERGER
JRP HISTORICAL CONSULTING, LLC

2850 SPAFFORD STREET, DAVIS CA 95618

New Mexico Exhibit

-

A JL EXHIBIT

TX v. NM #141

De onent.`\

Date

-

Rptr.

wW W.DEPOBOOK.COM

NM-EX-111

Opinion I

reservoir sites that had been identified by the "Irrigation Survey" of the United States Geological

Survey (USGS) between 1889 and 1890. The Elephant Butte site that Boyd had intended to
develop was among these. A more detailed federal investigation began in March 1903, as the
final trial with Rio Grande Dam and Irrigation Company neared its conclusion, and involved
assessing the possible irrigable acreage that could be served by a reservoir at Elephant Butte. By

February 1904, borings for a federal dam at the location were complete. In June, after Mexico
once again entreated the US for a settlement, Secretary of State John Hay suggested to Secretary

of the Interior Ethan Hitchcock that the National Reclamation Act might offer a path to a
settlement with Mexico. Planning for a federal reclamation project centered at Elephant Butte
embraced the idea.11

Before the assembled delegates to the National Irrigation Congress in November 1904, Hall
declared that 180,000 acres of land in the United States could be served by a dam opposite Engle,

New Mexico, a third of a mile below Elephant Butte, while delivering water to Mexico. Hall's
presentation was based upon a much larger study that he had made prior to the congress, "A
Discussion of Past and Present Plans for Irrigation of the Rio Grande Valley." Both in his
presentation to the congress and in that study, Hall asserted that a Reclamation dam near
Elephant Butte could offer more than the "International Dam" proposed for the El Paso area; it
would furnish valuable flood control benefits and supply more US lands with water. Hall's
proposed reservoir would have a storage capacity of 2 million af and would yield 600,000 acrefeet (af) to serve "110,000 acres in New Mexico," "20,000...[in] Texas above El Paso," and
"50,000...[in] El Paso Valley below El Paso." In order to serve the valley lands sufficiently, given

the area's aridity, seasonal flooding, and the high silt content of the Rio Grande, Hall insisted
upon building a reservoir
as large as possible, and as deep as possible; having capacity for carrying a supply of water

over from year to year to equalize the yearly inequalities, a surplus capacity for mud
accumulations, and a surface for evaporation that is as small as possible in comparison
with the quantity of water in storage.

As he emphasized in his presentation and study, "[a]II of the water that comes down the river is

needed for irrigation. We can not [sic] afford to waste any of it."'

11 Hamele, "The Embargo on the Upper Rio Grande," November 11, 1924, 20-211. 8-3 Rio Grande
Distribution of Waters (Loose File), Box 1638, CCF 1907-36, RG 48, NARA II; and Littlefield, Conflict on the
Rio Grande, 94-97.
12 Guy Elliott Mitchell, ed., The Official Proceedings of the Twelfth National Irrigation Congress, Held at El

Paso, Texas, Nov. 15-16-17-18, 1904 (Galveston, TX: Clarke & Courts, 1905), 215-216; B.M. Hall,
Supervising Engineer, U.S. Reclamation Service, "A Discussion of Past and Present Plans for Irrigation of
the Rio Grande Valley," November 1904, 7-8, and 57-58. ff. 46 Rio Grande Project. Penasco Rock Resv.
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The delegates were pleased with Hall's proposal, calling it "an equitable distribution of the waters
of the Rio Grande with due regard to the rights of New Mexico, Texas and Mexico," and Congress

acted swiftly to make the project a reality. In 1905, it authorized the Rio Grande Project for New
Mexico and Texas. Specifically, it extended the 1902 Newlands Act
to the portion of the State of Texas bordering upon the Rio Grande which can be irrigated

from a dam to be constructed near Engle, in the Territory of New Mexico, on the Rio
Grande, to store the flood waters of that river, and if there shall be ascertained to be
sufficient land in New Mexico and in Texas which can be supplied with the stored water
at a cost which shall render the project feasible and return to the reclamation fund the
cost of the enterprise, then the Secretary of the Interior may proceed with the work of
constructing a dam on the Rio Grande as part of the general system of irrigation, should
all other conditions as regards feasibility be found satisfactory.l3

The following year, with the conclusion of successful negotiations with Mexico, the Senate
ratified a treaty promising the US's southern neighbor 60,000 af of water a year from the Rio
Grande.l4

Federal reclamation authorities worked to develop the Rio Grande Project over the next several

years. In 1906, Hall filed a notice of appropriation with the New Mexico territorial engineer for
730,000 af of water for the project. That same year, Reclamation entered into the first of several
agreements with two water users associations, the Elephant Butte Water Users Association in
New Mexico and the El Paso Valley Water Users Association in Texas, and their successors
Elephant Butte Irrigation District (EBID) and El Paso County Water Improvement District No. 1 (EP

#1), to furnish water from the project. Two years later, new project supervising engineer Louis C.

Site -Elephant Butte Resv. Site, 1904-1905, Box No. 792, Rio Grande 17-46, Entry 3, General Administrative
and Project Records, 1902-1919 [hereafter Entry 3], Records of the Bureau of Reclamation, Record Group
115 [hereafter RG 115], National Archives at Denver [hereafter NARA Denver]; and Littlefield, Conflict on
the Rio Grande, 100-102 and 108-109.
13 Historian Douglas Littlefield argues that by extending the provisions of Newlands Act to the El Paso
Valley in Texas -a non -"Reclamation" state - Congress "authorized the Reclamation Service to carry out

the first true apportionment of any interstate stream." He goes on to connect this act to the later 1938
"interdistrict agreement" between Elephant Butte Irrigation District and El Paso County Water
Improvement District No. 1, approved by the Interior Department to explain why no state -line delivery to
Texas was established. See Littlefield, Conflict on the Rio Grande, 114-115, 203 and 207, and Opinion IV
below.
14 Mitchell, ed., Official Proceedings, 107; Hamele, "The Embargo on the Upper Rio Grande," November
11, 1924, 23-25. 8-3 Rio Grande Distribution of Waters (Loose File), Box 1638, CCF 1907-36, RG 48, NARA
II; An Act Relating to the construction of a dam and reservoir on the Rio Grande, in New Mexico, for the
impounding of the flood waters of said river for purposes of irrigation, February 25, 1905, chap. 798, 33
Stat. 814; and Littlefield, Conflict on the Rio Grande, 105-145.
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Hill filed a supplemental notice for "[a]ll of the unappropriated water of the Rio Grande and its
tributaries."1s

Construction proceeded apace. Leasburg Diversion Dam and its canal, the first elements of the
project system, were completed in 1908. Eight years later, Elephant Butte Dam was completed,

and the remaining major irrigation works were constructed between 1914 and 1919. In the late

1910s, work began on a vast drainage system to manage rising groundwater levels and fulfill
Hall's plan to utilize all of the waters of the Rio Grande, including return flow (see Opinion Ill). By

the mid -1920s, while planning and construction of various elements would continue into the
1930s, the project was substantially completed.l6

Although the embargo was intended to last until a resolution could be found to the diplomatic
dispute with Mexico, federal officials eager to protect the water supply of the Rio Grande Project
continued to supported it into the early 1920s. Successful conclusion of the Colorado River
Compact, however, prompted Reclamation Director A.P. Davis to solicit the opinions of the
Colorado attorney general and the general managers of EBID and EP #1 as to a modification of
the embargo and possible negotiation of a compact in December 1922.17

In March 1923, citing recent criticism of the embargo by Coloradoans, Davis recommended to
Secretary of the Interior Albert B. Fall that the embargo be modified such that Reclamation could
"negotiate for the release of specific areas of public land for purposes of water storage under
conditions that will best conserve and protect vested rights in all parts of the Rio Grande Basin."

1s

B.M. Hall, Supervising Engineer to Mr. David L. White, Territorial Irrigation Engineer, Jan. 23, 1906. ff.
41 New Mexico, Water Appropriations- -General, Thru 1910, Box 6 38C- -41; Supervising Engineer [Louis
C. Hill] to Mr. Vernon L. Sullivan, Territorial Engineer, Subject: Supplemental notice of the intention of the
United States to use the waters of the Rio Grande for irrigation purposes on the Rio Grande Project, April
14, 1908. ff. 41-D New Mexico. Water Appropriations. RIO GRANDE PROJECT THRU 1910, Box 9 41B- -41D;

Articles of Agreement between the United States of America, the Elephant Butte Water Users'
Association, and the El Paso Valley Water Users' Association, June 27, 1906. ff. 330-B Rio Grande.
Contracts with Elephant Butte Irri. Dist., Box 817 Rio Grande 330B- -348C, Entry 3, RG 115, NARA Denver.
16 F.H. Newell, Director, Seventh Annual Report of the Reclamation Service 1907-1908 (GPO, 1908), 150;
Arthur P. Davis, Director and Chief Engineer, and Will R. King, Chief Counsel, Seventeenth Annual Report
of the Reclamation Service 1917-1918 (GPO, 1918), 250-251; and Twenty -Fourth Annual Report of the
Bureau of Reclamation, Transmitted to Congress in pursuance of the Act of June 17, 1902 (32 Stat. 388)
for the Fiscal Year Ended June 30, 1925 (GPO, 1925), 25.
17 A.P. Davis, Director, to Hon. V.E. Keynes, Attorney General of Colorado, Dec. 12, 1922; A.P. Davis,
Director, to Mr. H.H. Brook, President, Elephant Butte Irrigation District, Dec. 12, 1922.; and A.P. Davis,
Director, to Mr. Roland Harwell, President, El Paso County Water Improvement Dist. #1, Dec. 12, 1922. ff.
032.02, Rio Grande Basin Water Rights: Rio Grande River Basin Embargo, Thru 1925, Box No. 925 Rio

Grande Basin 032.02-- Lower Rio Grande 090., Project Files, 1919-1929, General Administrative and
Project Records, 1919-1945, Entry 7 [hereafter Entry 7], RG 115, NARA Denver; and Littlefield, Conflict on
the Rio Grande, 170-171.
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The director predicated this recommendation on an analysis proffered by federal reclamation
engineer Harold Conkling nearly four years earlier. In a June 1919 memorandum, Conkling argued

that water developments in the San Luis and the Middle Rio Grande valleys would have a
negligible impact on the Rio Grande Project downstream. In fact, he believed that with the
construction of drainage works these developments could augment the water supply below
Elephant Butte. Davis echoed this belief, expressing confidence that with Reclamation granted
new authority, upstream projects could move forward without compromising the Rio Grande
Project's water supply. Fall concurred, authorizing the modification in March 1923.18

The embargo came to an end entirely two years later. In September 1924, Davis's successor
Elwood Mead expressed his support for the long -contemplated Vega -Sylvestre Reservoir in San

Luis Valley. In April 1925, the Interior Department approved the reservoir. A little over a month

later, Secretary of the Interior Hubert Work rescinded the embargo, reasoning that it was no
longer necessary.19

Colorado and New Mexico had already moved forward with negotiating a compact, prior to
Work's decision. In 1923, both states appointed commissioners to meet with a federal
representative, and they initially sought to negotiate an agreement solely between themselves
with the secretary of the interior's support and encouragement.20 Concern for the possible

18 Memorandum, From: Engineer Harold Conkling, To: Chief of Construction, Subject: Water Supply -Rio
Grande River, June 18, 1919. ff. 302.31 New Mexico, Surveys & Investigations, Thru 1929, 2 of 2, Transfer
Case, Box 262 302.28- -302.31 A NV -NM, Entry 7 General Files, 1919-1929; A.P. Davis, Director, to The
Secretary of the Interior, March 2, 1923, Approved: Albert B. Fall, Secretary, 9-11. ff. 032.02 Rio Grande
Basin Water Rights: Rio Grande Basin Embargo Thru 1929, Box No. 925 Rio Grande Basin 032.02 --Lower
Rio Grande 090., Entry 7, RG 115, NARA Denver; and Littlefield, Conflict on the Rio Grande, 183.
'Elwood Mead, Commissioner, Memorandum to the Secretary, September 6, 1924. ff. 032.02 Rio Grande
Basin Water Rights: Rio Grande Basin Embargo Thru 1929, Box No. 925, Entry 7, RG 115, NARA Denver;

and Hubert Work, Secretary, to The President, May 23, 1925. ff. Rio Grande Compact Commission
Records, 1924-1941, Richard Burges Papers: Correspondence, 1924-1935, May -December 1925, Box
2F468, Rio Grande Compact Commission Records, 1924-1941, 1970 [hereafter RGCCR, 1924-1941, 1970],
Briscoe Center for American History, University of Texas at Austin [hereafter UTA]; and Littlefield, Conflict
on the Rio Grande, 184-187.

2° According to Colorado Lieutenant Governor George Corlett's recollection, that encouragement came
circa 1925, when at a conference with Work in Washington, D.C. The Secretary of the Interior urged
Corlett to meet with New Mexico's commissioner Francis Wilson, who was also in D.C., and find "just one
thing" upon which they agreed. Arrangements were made for the two men to meet at the Senate office

building, and they ultimately sat down with Work and Reclamation representatives to discuss the
possibility of an "outlet drain" for Colorado. Proceedings of the Rio Grande Compact Conference held at
Santa Fe, New Mexico, December 10-11, 1934, 5-6. ff. Proceedings of the Rio Grande Compact
Commission, Santa Fe, New Mexico. 1934-1935, Box 62, Series 7: Publications and reports, 1856-1992 and
undated [hereafter Series 7], Subseries 7.1: Compacts and rivers, 1893-1986 and undated [hereafter
Series 7.1], Papers of Delph E. Carpenter and Family [hereafter PDECF], Water Resources Archives
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impact of water projects upstream from the Rio Grande Project, however, led Texas to push for

inclusion. Following a preliminary "first" meeting of the Rio Grande Compact Commission in
October 1924, in which El Paso attorney Major Richard F. Burges argued on Texas's behalf as an

unofficial representative, the federal representative, Secretary of Commerce Herbert Hoover and

the Colorado and New Mexico commissioners agreed to include Texas.21 The parties further
agreed that their negotiations should focus on the allocation of the waters of the Rio Grande
above Fort Quitman, Texas as this was a natural dividing point in the river.22

Appointment of an official commissioner for Texas, New Mexico's withdrawal from compact
negotiations following Work's rescission of the embargo, and the resignation of Hoover upon his

election to the presidency delayed further talks among the three states until December 1928.

[hereafter WRA], Colorado State University, Fort Collins [hereafter CSU -FC], available online at
http://hdl.handle.net/10217/41293, last accessed April 8, 2019.
21 Richard Fenner Burges came from a prominent family of El Paso attorneys. After graduating from Texas

Agricultural and Mechanical College (today Texas A&M University), he read law in Seguin, Texas. He joined
the El Paso law practice of his oldest brother, William Henry Burges, Jr., in 1892. Burges was admitted to

the bar two years later, and along with William and his middle brother Alfred Rust Burges (who joined
Richard in his separate law practice in 1912) established the El Paso Bar Association in the early 1910s.
Burges was the city attorney for El Paso between 1905 and 1907, where he drafted the City Charter and
continued an anti -vice campaign began by William when he was city attorney. As a member of the Texas
State Legislature between 1913 and 1915, Burges authored the Texas Forestry Act and the Texas Irrigation
Code. He earned the military title of major for his service in France during World War I; Burges also earned
a Croix de Guerre for his bravery on the battlefield. Returning to El Paso after the war, he was considered
as a potential gubernatorial candidate but Burges declined. Instead he dedicated much of the rest of his
life to representing El Paso, El Paso County, and adjacent Hudspeth County, particularly on matters related
to the Rio Grande - as noted in the opinions offered here. From 1935 to 1940, Burges served as a special
counsel to the Department of Justice on the Rio Grande Rectification Project (see footnote 169). See Laura

Hollingsed, Biography, "Guide to MS 262 Burges-Perrenot Family Papers," C.L. Sonnichsen Special
Collections
Department,
University
of
Texas
at
El
Paso,
available
online
at
digitalcommons.utep.edu/cgi/viewcontent.cgi?article=1073&context=finding aid, last accessed April 15,
2019.
22 Pat M. Neff, Governor of Texas, to Honorable Herbert Hoover, Secretary of Commerce, Re: Commission

to Divide Waters of the Rio Grande, September 20, 1924. Folder 3, Herbert Hoover, Sec. of Commerce
(11.); First Meeting, Rio Grande River Compact Commission, Breadmoor Hotel, Colorado Springs, Colo.,
Sunday, October 26, 1924, 1-37. Folder 1. First Meeting Rio Grande Compact Commission. Oct. 26, 1924,
Box 02-D.002, MS 0235 Elephant Butte Irrigation District Records, 1883-1981 [hereafter MS 0235], Rio
Grande Historical Collections [hereafter RGHC], New Mexico State University Archives and Special
Collections, Las Cruces [hereafter NMSU Spec. Coll]; and Littlefield, Conflict on the Rio Grande, 177-183.
As Burges put it, "It is a matter of fact, and it can be established to the satisfaction of any fair
minded person, that the use of water of the Rio Grande above Fort Quitman does not at least materially
affect the interests of the people below Del Rio, Texas, as there is no irrigation that is of any consequence,
and think no possible irrigation of any importance between Fort Quitman and Del Rio, Texas." First
Meeting, Rio Grande River Compact Commission...October 26, 1924, 4.
I
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Over the course of three meetings, from December 19 through December 21, New Mexico and
Texas aligned in defending the Rio Grande Project against Colorado. New Mexico's commissioner

Francis Wilson was adamant that a specific quantity of water for New Mexico be determined and

delivered at the Colorado -New Mexico state line. Wilson also argued that the best development

Colorado could make, and which would have little effect on projects downstream, would be to
drain the so-called "Closed Basin" - lands in the San Luis Valley waterlogged by the river. Any

dam or reservoir that would impound the existing surface flow of the stream, in his view,
threatened the Rio Grande Project and its 1906 and 1908 water filings in New Mexico.23
Burges, speaking for Texas, argued that his state's claims to the waters of the Rio Grande derived

largely from the Rio Grande Project filings and the allocation of water to lands in New Mexico
and Texas within the project. He further pointed out that approximately 20,000 acres below the

end of the project (roughly Fabens, Texas) down to Ft. Quitman was irrigated. These lands in
Hudspeth County relied almost entirely upon return flow from the project, obtained under the
provisions of a federal Warren Act contract (see Opinion III).24

Colorado sought the freedom to develop its San Luis Valley. Lieutenant Governor George M.
Corlett was the principal voice for the state. He insisted downstream water users would not be
harmed by the construction of upstream reservoirs and in fact, stood to benefit from return flows
and reduced evaporation caused by the long transit time in stream flow to Elephant Butte. Corlett
acknowledged the benefits of the drain suggested by Wilson, and although he did not abandon
the idea of a San Luis reservoir he ultimately agreed to join with New Mexico and Texas to request
federal support for a Closed Basin drainage project.25

Although Colorado marshaled data to convince New Mexico and Texas of its position, there was

little else upon which the states agreed aside from the Closed Basin project. In February 1929,
limited again by their states' respective schedules and needing more time to study the problem,

Colorado, New Mexico, and Texas concluded a temporary compact. This agreement, in effect,

was to maintain the status quo in the basin for a period of six years until June 1935. Neither
Colorado (Article V) nor New Mexico (Article XII) was to "cause or suffer the water supply" of the

z3 Proceedings of the Rio Grande Compact Conference, Held December 19-20-21, 1928, At Santa Fe, New
Mexico, 3, and 10-11. ff. Rio Grande Compact Commission Records, 1924-1941, 1970, Richard F. Burges
Papers, Proceedings of the Rio Grande Compact Conference Held Dec. 19-20-21 at Santa Fe, N.M. (Title
page, 78 pp.) [hereafter ff. Proceedings of the Rio Grande Compact Conference Held Dec. 19-20-21], Box
2F471, RGCCR, 1924-1941, 1970, UTA; and Littlefield, Conflict on the Rio Grande, 187-189.

24 Proceedings of the Rio Grande Compact Conference...1928, 13. ff. Proceedings of the Rio Grande
Compact Conference Held Dec. 19-20-21, Box 2F471, RGCCR, 1924-1941, 1970, UTA.
25 Proceedings of the Rio Grande Compact Conference...1928, 14-19. ff. ff. Proceedings of the Rio Grande

Compact Conference Held Dec. 19-20-21, Box 2F471, RGCCR, 1924-1941, 1970, UTA; and Littlefield,
Conflict on the Rio Grande, 190.
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citizens of Texas under the Elephant Butte Project on the basis of fixing a definite amount of

water to which said project is entitled." It insisted that Mexican diversions had to "be strictly
limited to treaty provision of 60,000 acre-feet per annum." Development of the Middle Rio
Grande Conservancy District to its approximately 123,000 acres, moreover, had to be respected
as did "[a]ll existing rights to the use of water in the Rio Grande Basin in New Mexico."52

Texas's negotiation position was the most succinct and direct of the three:
Although the State of Texas feels that it should share in the benefits from new works for

the augmentation of the water supply of the Rio Grande, it will not insist thereon,
provided that the States of Colorado and New Mexico will release and deliver at San
Marcial a supply of water sufficient to assure the release annually from Elephant Butte
Reservoir of 800,000 acre-feet of the same average quality as during the past ten years,

or the equivalent of this quantity if the quality of the supply is altered by any
developments upstream.

The proceedings then adjourned for an "informal discussion" between the commissioners and
their advisors regarding how the meeting might move forward. The commissioners decided to
meet in executive session the following day with each commissioner limited to two advisors who

could participate in discussions. Additional representatives from each state and the NRC
attended, but only as observers. No record was made of this executive session.53

Substantive talks resumed on the third day, and quickly became technical in nature with the
engineering advisors debating the relative merits of flow schedules and the quantity as well as
the quality of water the downstream states (Texas, in particular) could expect should Colorado
develop its own reservoirs upstream. For its part, Colorado offered a schedule of deliveries that

would provide 750,000 of per year for the "mean required releases from Rio Grande Project
storage." After considerable discussion, principally among the engineering advisors, the
commissioners elected to adjourn to provide their advisors an opportunity to meet as a group,
sift through the data, develop the "technical basis" for a compact, and report back to the full
commission.54

The engineering advisors met twice following the October adjournment - the first time in Santa
Fe from November 22 to 24, and the second in Los Angeles from December 15 to 27. On both

52 Proceedings of the Meeting of the Rio Grande Compact Commission...September 27, to October 1, 1937,
12-13. Untitled folder 5, Box 2F463, RGCC-FBCP, UTA.
53 Proceedings of the Meeting of the Rio Grande Compact Commission...September 27, to October 1, 1937,
13. Untitled folder 5, Box 2F463, RGCC-FBCP, UTA.
54 Proceedings of the Meeting of the Rio Grande Compact Commission...September 27, to October 1, 1937,

16-42, 53, and Exhibit No. 4, 61 (the schedule is also given on p. 32 of the proceedings themselves).
Untitled folder 5, Box 2F463, RGCC-FBCP, UTA; and Littlefield, Conflict on the Rio Grande, 201.
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agreed that "the Elephant Butte Project [would]...be limited to annual releases of 800,000 acre
feet reduced by two-thirds of the savings to be made by limiting Mexico."6z
In the resulting "Report of Committee of Engineers to the Rio Grande Compact Commissioners,"

dated December 27, 1937, the engineering advisors noted that they had "avoided discussion of
the relative rights of water users in the three States." Instead, they "were guided...by the general

policy - expressed at the meeting of the Compact Commission in October - that present uses of

water in each of the three States must be protected in the formulation the Compact," as "the
usable water supply is no more than sufficient to satisfy such needs." The engineers further
recognized that "precise determination of past conditions and close estimates of future changes"

were "not possible," so they recommended "review of these matters" by the commission "after
five years and for adjustments within the intent of the Compact."63
For the purposes of their discussion on how to distribute equitably the existing water among the
three states, the engineers recognized the three natural divisions of the Upper Rio Grande Basin:
1.

San Luis Valley- "the drainage area above the Lobatos gaging station on the Rio Grande

near the Colorado -New Mexico State Line;"
2.

"The Middle Rio Grande from Lobatos to Elephant Butte Reservoir...;"

3.

"The balance of the Rio Grande Basin from Elephant Butte and Fort Quitman, including
the Juarez Valley in Mexico."

The main issue with respect to Colorado was to adopt a state -line delivery schedule to New
Mexico. The engineers noted that there was a "consistent relationship...between the combined

inflow of the major streams flowing into San Luis Valley and the outflow of the Rio Grande at
Lobatos." Construction of upstream storage reservoirs would disrupt this relationship so the
engineers offered "separate schedules [of water delivery] for the Conejos and Rio Grande stream

systems." These schedules would "automatically" compensate for "variations in discharge of
contributing streams...particularly, if storage reservoirs are constructed." "The obligation of
Colorado to deliver water in the Rio Grande at the Colorado -New Mexico State Line" the
engineers observed, "would be the sum of the quantities set forth" in the schedules provided,
subject to certain permissible departures. Use of these schedules would permit "appropriate

62 Tipton, Analysis, 11. ff. 70, Box 44-70, MCHC 1897-1987, HC; and John H. Bliss to Tom [Thomas M.
McClure, State Engineer], December 22, 1937.Rio Grande Compact -July 7, 1937 to June 30, 1938, 26th
Fiscal Year, NM_0015692 - NM_00156929.
63 Hill, Memo to Mr. Clayton, November 26, 1937, 3. [1937], Box 2F467, RGCC-FBCP, UTA; "Report of
Committee of Engineers to Rio Grande Compact Commissioners," December 27, 1937, in Proceedings of
the Meeting of the Rio Grande Compact Commission, Held at Santa Fe, New Mexico, March 3`d to March
18th, inc., 1938, Appendix No. 1, 40. ff. 032.1, Box No. 936, Entry 7, RG 115, NARA Denver.
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Inclusion of the delivery schedules and other provisions of the report, in the opinion of the
engineering advisers, would result in both "the maximum practicable use of the waters of the Rio
Grande, and would minimize unusable spill at Elephant Butte."71

Confident that progress was being made toward an interstate compact, Texas filed a motion in
December for a continuance of the Texas v. New Mexico hearings, which Warren subsequently
granted. A month later, Clayton forwarded a copy of the report of the committee of engineers to
the special master. Texas's commissioner confessed that the report "means more to an engineer

than to a lawyer," but after having Hill explain the approach and conclusions, he and the other
attorneys for Texas had been convinced that it represented "a reasonably fair compromise of the
views of the three States and provides a fairly workable basis for a permanent compact."72

Although all of the engineering advisors signed off on the December 1937 report and
recommended its adoption by the compact commission, McClure objected to the report in late

January 1938. Even before the report was completed, he had reservations. When the New
Mexico state engineer and compact commissioner learned the general outlines of the report on
December 22 from Bliss, McClure confidentially told his advisor that the 800,000 of release "will
not be agreeable."73

The New Mexico commissioner's opposition hardened in the wake of a detailed analysis of the
December 1937 report prepared by MRGCD consulting engineer H.C. Neuffer. After reviewing
the engineering advisors' report in January, Neuffer forwarded a six -page memorandum to Bliss

critical of the work. In his transmittal letter he suggested re -consideration "of the schedules of
delivery at San Marcial or Elephant Butte," and recommended that "the figures upon which the
curves" of the "usable supply at Elephant Butte" be obtained as he was having difficulty deriving
those curves based upon the data he had on hand.74

71 "Report of Committee of Engineers to Rio Grande Compact Commissioners," December 27, 1937, in
3rd
to March 18th, inc., 1938,
Proceedings of the Meeting of the Rio Grande Compact Commission...March
Appendix No. 1, 47. ff. 032.1, Box No. 936, Entry 7, RG 115, NARA Denver. Water quality is also discussed
in Opinion II below.
72 Charles Warren to Frank Clayton, December 21, 1937; and Frank B. Clayton to Charles Warren, January
27, 1938. [1938], Box 2F467, RGCC-FBCP, UTA.

73 Bliss to [McClure], December 22, 1937; and T.M. McClure to John H. Bliss, telegram, 1937 Dec 24 AM
10 27. Rio Grande Compact-July 7, 1937 to June 30, 1938, 26th Fiscal Year, NM_0015692 - NM_00156929
and NM_00156927.
74 Two weeks after this letter, and after receiving his own from Neuffer, McClure contacted Hill to obtain
"the data used in corrected the Elephant Butte storage figures and thereby arriving at your [Hill's] Usable

Supply table." Thomas M. McClure, Engineer, to Mr. Raymond A. Hill, January 14, 1938. Rio Grande
Compact -July 7, 1937 to June 30, 1938, 26th Fiscal Year, NM_00156897.
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Hinderlider was similarly critical of McClure. Writing to Harper in early February, he insisted that
"Mr. McClure should not unqualifiedly accept the views of Mr. Neuffer," and he strongly opposed
including the MRGCD engineers in the discussions. The Colorado commissioner objected further

to what he saw as local interests influencing state authorities, insisting "that it will be impossible
to reach an interstate agreement so long as every individual group of water users is permitted to

inject and insist upon individual points of view." Colorado sought "parity with the two lower
states, in the development of her water resources in the San Luis Valley," and Hinderlider

believed that the engineers' report "could be accepted in principle as a basis of further
discussions and negotiations by the Compact Commission." He suggested that McClure
"specifically and definitely point out the items in said report to which he takes exception, and
indicate the particular points upon which he desires further information." On this basis, the
commission as a whole could determine if the engineers needed to meet again prior to the
commissioners.80

Because of McClure's letter and the subsequent correspondence from Clayton and Hinderlider,
Harper suggested the commission meet on March 3 in Santa Fe. When proceedings re -opened
both Clayton and Hinderlider expressed their support of the engineering advisors' report even as

McClure rose to repudiate it. Altogether New Mexico's commissioner proposed nine separate
specific changes to the report. Before the commission, however, McClure stressed that the two

most important issues were: 1) the indexing between Otowi and Elephant Butte "usable
[supply]," and 2) use of 800,000 af as the "basis of releases from the Elephant Butte Reservoir."

He argued that the engineers offered no "actual factual data" to support the Otowi-Elephant
Butte indexing relationship and the release schedules for the reservoir. The 800,000 af was,
moreover, "far in excess of past and present average releases and [was] far in excess of their
project needs." As evidence of the report's deficiencies, McClure asserted that his office had

(c)

for drainage outflow in sufficient amount to give a salt balance and provide equivalent
service;

(d)

for operating waste; and

(e)

for water undivertible in the winter and in excess of irrigation demands during the
irrigation season.

Hill recognized that this idea had been discussed and rejected previously, but he was of the
opinion "that the situation is sufficiently changed to warrant such a demand from Texas." Raymond A. Hill
to Mr. Frank B. Clayton, February 8, 1938. Box 2F466, RGCC-FBCP, UTA. As discussed in Opinion IV, such
an arrangement was untenable owing to the nature of the Rio Grande Project. No historical evidence,
moreover, has come to light that Hill's suggestion was seriously entertained by Clayton or discussed at
the subsequent (and last) compact commission meetings in March 1938. See also Littlefield, Conflict on
the Rio Grande, 202-203.

8° M.C. Hinderlider, Commissioner for Colorado, to S.O. Harper, Chairman, Rio Grande Compact
Commission, February 4, 1938. ff. 032.1, Box No. 936, Entry 7, RG 115, NARA Denver.
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analyzed the indexing stations used in the report and found the Otowi-Elephant Butte indexing
in the report inaccurate.81

Clayton preferred the commissioners to work out these issues, calling upon the engineering
advisors or NRC representatives for clarification as necessary. Harper, Hinderlider, and the
engineers themselves, however, were persuaded that the engineers should formally assess the
merits of New Mexico's objections. In a presentation the following day (March 4), the engineers
indicated their willingness to re -consider their report on the basis of nearly all the issues raised
by McClure.82 With regard to the two key objections - use of an Otowi-Elephant Butte index and

the 800,000 of to be released from the reservoir - they agreed "to give further consideration" to
New Mexico's proposal for an Otowi-San Marcial index, and to examine "any data in support" of
New Mexico's claim that "800,000 acre-feet of water exceeds both past uses and requirements

below Elephant Butte," data hitherto unavailable to them. The commissioners concluded that
the engineering advisors should meet again to revise their report, with Clayton insisting that New
Mexico "furnish the data and other figures on which they predicate their demands" and the
commission proceed with negotiations while awaiting a revised reports'
That revision took a week to complete. The engineers worked in isolation, joined only by Neuffer

who acted as a "witness."84 A "Memo of Suggested Changes to be Made in the Engineering

'S. O. Harper, Chairman, Rio Grande Compact Commission, to Mr. M.C. Hinderlider, Rio Grande Compact
Commissioner for Colorado, Mr. Thomas M. McClure, Rio Grande Compact Commissioner for New Mexico,
and Mr. Frank B. Clayton, Rio Grande Compact Commissioner for Texas, February 12, 1938. ff. 032.1, Box
No. 936, Entry 7, RG 115, NARA Denver; and Proceedings of the Meeting of the Rio Grande Compact
Commission...March 3rd to March 18th, inc., 1938, 1, 3, 5 and 9. ff. 032.1, Box No. 936, Entry 7, RG 115,
NARA Denver.
82 On two issues the engineering advisors were unwilling to concede to further review. Collectively, they

concluded that New Mexico's request "to be relieved of responsibility for Indian or other operations
beyond its control" was "a matter...of policy for determination by the Compact Commission." The group
further dismissed New Mexico's assertion that their December 1937 report had engaged in a "judicial
interpretation" of the Mexican treaty. They were nevertheless open to examining data that New Mexico
might have with regard to fixing the figure of present-day use by New Mexico. Proceedings of the Meeting
of the Rio Grande Compact Commission...March 3rd to March 18th, inc., 1938, 11-15. ff. 032.1, Box No.
936, Entry 7, RG 115, NARA Denver.
83 Proceedings of the Meeting of the Rio Grande Compact Commission...March 3rd to March 18th, inc.,
1938, 7-15, and Appendix No. 6, 56-57. ff. 032.1, Box No. 936, Entry 7, RG 115, NARA Denver.
84 Neuffer's attendance was prompted by a suggestion by one of McClure's legal advisors, former New
Mexico governor Arthur T. Hannett in a stated bid to "save a lot of time." Edwin Mechem, EBID's counsel
and a legal advisor to Clayton, immediately objected to what he saw as MRGCD engineering consultant
being "substituted for the State's [New Mexico's] expert." Mechem asserted that EBID's interests were
greater and that "Mr. Neuffer doesn't represent us." Hannett countered that his suggestion was not to
replace Bliss, but simply to include Neuffer. It was a "practical matter," because MRGCD's support for the
compact was essential to the compact's ratification by New Mexico's legislature. "For that reason the
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Advisors' Report," prepared by Bliss coming out of the March
3 meeting, indicates that altogether
11 revisions were to be made or considered. The most notable of these
were the substitution of
"an "Otowi-San Marcial relation" for the engineers'
recommended "Otowi-Elephant Butte Supply
relation," and the reduction in the proposed 800,000 af
average "Normal Release from Elephant

Butte" per year to 775,000 af. This was close to the figure
that the federal Rio Grande Joint

Investigation had determined as the demand on the reservoir for the
Elephant Butte -Ft. Quitman
section of the basin, and 25,000 af more than Tipton and
Bliss had calculated ahead and during
the engineering advisors' meetings.85
Dated March 9 but presented the following day, the revised
engineers' report reflected the two
key changes sought by New Mexico. An Otowi-San Marcial
index (excluding the months
of July,

August, and September) replaced the original
Otowi-Elephant Butte index, and the
recommended figure for "normal release from Elephant Butte"
was reduced. However, that
reduction was not from 800,000 af annually to 775,000
af as suggested by Bliss's "Memo."

Instead the normal release was proposed to be "an
average of 790,000 acre-feet per annum,
adjusted for any gain or loss of usable water resulting from
the operation of any reservoir below
Elephant Butte."86

As discussed above, Hill had been adamant that 800,000
af was critical to serving lands in Texas

with a sufficient quantity and quality of water, and
it was a position that Clayton strongly

supported before the rest of the commission. Nonetheless,
the revised report recommended a
lesser figure under pressure from interest in New Mexico.
The reason for Texas's concession may
very well lie in the problem Hill had identified back in November
1937: the fact that in recent

years the Rio Grande Project had utilized closer to 730,000 af. Thirty
years after the compact had
been signed, Hill gave sworn testimony in a deposition
for the Texas and New Mexico v. Colorado

engineering expert of that district," he asserted, "has got at least
to have the opportunity to check our
figures before we bind ourselves, and that's all we ask." At
Hinderlider's suggestion, Neuffer was therefore

designated a "witness" rather than

a

direct participant in the engineering discussions with the

commissioners agreeing that his contributions would be at the
discretion of the engineers. Proceedings
of the Meeting of the Rio Grande Compact Commission...March
3rd to March 18th, inc., 1938, 18-20. ff.
032.1, Box No. 936, Entry 7, RG 115, NARA Denver.
85
J.H. Bliss, Memo of Suggested Changes to be Made in Engineering
Advisors' Report, March 3, 1937.. Rio
Grande Compact-July 7, 1937 to June 30, 1938, 26th Fiscal Year,
NM_00156842-NM_00156843. The date,
"March 3, 1937," on the face of this document is likely
a typographic error. The memo's content makes
clear that it was drafted either just before or just after the March
3, 1938 compact meeting, in light of
McClure's objections to the December 27, 1937 engineering advisors'
report. Additionally, this particular
copy of the memo (NM_00156842) appears in sequence of chronologically
organized documents between
other documents from 1938.
86
Proceedings of the Meeting of the Rio Grande Compact
Commission...March 3rd to March 18th, inc.,
1938, 61, 62, and 65. ff. 032.1, Box No. 936, Entry 7, RG 115,
NARA Denver.
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Statement of Qualifications

Author’s Background and Scope of Work

My name is Jennifer Stevens. I earned a Ph.D. in History at University of California, Davis in 2008. Prior to
that, I earned a Master of Arts Degree in History in 1995, and Bachelor of Arts Degrees in Political Science
and History in 1993, all at University of California, Santa Barbara. I have been conducting historical research
in the public sector for litigation and other purposes since 1995. I am a Professor of Practice and an Assistant
Clinical Professor in the School of Public Service at Boise State University, where I teach classes in Urban and
Environmental History.

Trial and Deposition Experience
In the past five years, I have provided deposition and trial testimony as follows:
Deposition Testimony
2018: United States v. Pioneer Natural Resources Company et al, Civil Action 1:17-CV-00168-WJM-NYW
2018: Billings County, et.al v. United States of America 1-12-CV-00102-DLG-CSM
2016: Cyprus Amax Minerals Company v. TCI Pacific Communications and CBS Operations, Inc. (11-CV-252-JED-PJC,
Federal District Court, N.D. Okla)
2015: Snake River Basin Adjudication Subcase Nos. 63-33732, 63-33733, and 63-33734
2014: Shoshone-Bannock Tribes Land Use Department and Fort Hall Business Council vs. FMC Corporation (C-060069, C-07-0017, C-07-0035)
Trial Testimony
March 2018: David Stanley v. Board of County Commissioners of Mora County, et. al. (D-809-CV-2011-00252,
Taos District Court, State of New Mexico).
February 2018: Cyprus Amax Minerals Company v. TCI Pacific Communications and CBS Operations, Inc. (11-CV252-JED-PJC, Federal District Court, N.D. Okla)
April 2014: Shoshone-Bannock Tribes Land User Department and Fort Hall Business Council vs. FMC Corporation
(C-06-0069, C-07-0017, C-07-0035)

History of Western Rivers Experience
I have investigated the history of several western rivers on behalf of clients engaged in matters related to water
development and management in the West since the 1990s. Some of those rivers are listed here:
•

Boise River (Idaho);

•

Big Wood River (Idaho);

•

Columbia River (Washington/Oregon);
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•

Deschutes River (Oregon);

•

Duwamish River (Washington);

•

Gila River (Arizona)

•

Kern River (California);

•

Little Missouri River (North Dakota);

•

Little Salmon River (Idaho);

•

Missouri River (North Dakota);

•

North Platte River (Nebraska);

•

Payette River (Idaho);

•

Pecos River (New Mexico);

•

Salmon River (Idaho);

•

Salt River (Arizona);

•

Snake River (Idaho);

•

Verde River (Arizona).

I have worked on behalf of irrigation districts as well as state agencies. Additional details about my educational
and professional background can be found in Appendix B at the back of this report.

Methodology and Materials Consulted
For the current matter, I was contacted by counsel for the New Mexico Office of the Attorney General in 2013
to investigate the history of New Mexico and Texas’s use of the Rio Grande waters, especially leading up to and
during negotiations for the Rio Grande Compact of 1938. Broadly speaking, I was tasked with exploring the
following overarching questions:
•

What were the Compact Commissioners’ understandings of the intent of the 1938 Compact and how it
would impact the management of Project water within the states?

•

How did officials manage groundwater, and what connections did they make between groundwater
use and Project surface water?

•

What was the intent regarding the water that was allowed to be delivered to the Hudspeth County
Conservation and Reclamation District No. 1?

To conduct this study, I employed the typical and accepted historical research methodology. I began by reviewing
materials provided to me by counsel, all of which can be found at the New Mexico Office of the State Engineer
(NM OSE) Library. I then traveled to and/or reviewed primary sources from a variety of repositories:
•

El Paso Times and El Paso Herald, 1917-1923 (newspapers.com);

•

Records of the Bureau of Reclamation, R.G. 115 (U.S. National Archives, Denver);
8

the history of interstate water use in the rio grande: 1890-1955

•

Elephant Butte Irrigation District Records, 1906-1969, MS235 (New Mexico State University Library);

•

Raymond A. Hill Papers, 1890-1945 (University of Texas, Austin);

•

New Mexico State Engineer Records, 1888-[ongoing] (New Mexico State Records and Archives);

•

Governor Clyde K. Tingley Papers (New Mexico State Records Center and Archives);

•

Governor John E. Miles Papers (New Mexico State Records Center and Archives);

•

Miscellaneous papers boxes (New Mexico Interstate Stream Commission, Basement);

•

Rio Grande Compact Commission Records, 1924-1942 (University of Texas, Austin);

•

Rio Grande Compact Commission Records, 1939-1968, MS406 (University of Texas, El Paso);

•

Frank Adams Papers (University of California, Riverside);

•

Records of the National Resources Planning Board, Region VII, R.G. 187 (U.S. National Archives,
Denver);

•

Records of the Geological Survey, R. G. 57 (U.S. National Archives, II);

•

Records of Texas Governor James Allred, 193101939 (Texas State Library and Archives Commission);

•

Records of the Texas Water Commission, 1913-1986 (Texas State Library and Archives Commission);

•

Records of the Texas Reclamation Engineer, Historical Files, ca. 1908-1960, Acc. 1982/006 (Texas State
Library and Archives Commission);

•

Records of Boundary and Claims Commissions and Arbitrations, 1716-1994, R.G. 76 (U.S. National
Archives, II);

•

International Boundary & Water Commission, R.G. 76 (U.S. National Archives, Fort Worth);

•

Records of the National Resources Planning Board, R.G. 187 (U.S. National Archives, II);

•

Records of the Soil Commission Service, R.G. 114 (U.S. National Archives, II);

•

Records of the Office of the Chief of Engineers, R. G. 77 (U.S. National Archives, Denver);

•

General Records of the Department of State, R. G. 59 (U.S. National Archives, II);

•

El Paso (Texas) Irrigation Study Records, 1994 (University of Texas, Austin);

•

Richard Fenner Burges Papers, 1897-1940 (University of Texas, Austin);

•

Texas Water Commission Minutes, 1991/041, 1992/043 (Texas State Library and Archives Commission);

•

Records of the Texas Natural Resource Conservation Commission, Water Rights Application Files (Texas
State Library and Archives Commission);

After gathering relevant documents, I reviewed and analyzed them, after which I wrote the following report. My
primary conclusions are listed below in “Expert Opinions.”
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All publications as well as all matters in which I have offered testimony over the previous four years can be found
in Appendix B.

Statement of Compensation

I am compensated at a rate of $150 per hour for the work performed in this matter. My compensation is not
dependent on the substance of my opinions or the outcome of this litigation.
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Expert Opinions

1. The use of the waters of the Rio Grande’s Upper Basin evolved over time, often resulting in significant
interstate and international tensions. Operations on the river were in near-constant flux after the
federal government began engineering and controlling its flows. The Bureau of Reclamation and other
federal agencies made frequent changes to Rio Grande Project infrastructure aimed at attempting
to make the system operate more efficiently and/or solving international issues with Mexico. The
1938 Rio Grande Compact built flexibility into its administration to accommodate such ongoing and
anticipated future changes.
2. The success of the Rio Grande Project depends upon the administration of the water to the lands
within the project boundary as a single unit, with an equal allocation of water to each Project acre.
In fact, the compromise at the 1904 Irrigation Congress in El Paso depended upon this conceptual
administration and permitted the parties to finally agree to the Elephant Butte Dam over the
International Dam at El Paso. This concept of a unified Project was recognized by the framers of the
1938 Rio Grande Compact.
3. Lands in the Hudspeth County Conservation and Reclamation District have never been included
within the Rio Grande Project boundaries and, despite several unsuccessful efforts to join the Project
or to secure a reliable source of water, have never been entitled to receive water other than the
unavoidable waste from the Project. Reclamation consistently and repeatedly informed Hudspeth
that waste water delivered to its boundary at the lower end of the Project would always be unreliable
and secondary to uses on Project lands. Reclamation officials recognized the obligation to operate the
Project as efficiently as possible, and chose to attempt to improve Project efficiencies over time, even
knowing that such increases in efficiencies could lead to reductions in “unavoidable waste” at the end
of the Project, which would have the effect of reducing water available to Hudspeth users. Therefore,
Hudspeth’s water supply was always in jeopardy, even after the 1938 Compact was signed. Any
concept that the framers of the 1938 Rio Grande Compact intended to maintain a supply of water for
Hudspeth users at the levels they were receiving at the time the Compact was negotiated and signed is
contrary to the entire body of historical evidence.
4. During the negotiations leading to the 1938 Rio Grande Compact, Texas used the issue of water
quality to demand and receive a higher “normal release” of water from Elephant Butte Reservoir than
would otherwise have been justified based on the needs of irrigable Project acreage alone, but not to
provide any additional supply of water for lands below the Project.
5. The United States’ Rio Grande Project water filings with the New Mexico Territorial Engineer in
1906 and 1908 did not include, nor were they intended to include, the Upper Rio Grande Basin’s
groundwater. The scientific understanding of connections between groundwater and surface water
was too nascent in the first decades of the 20th century for Reclamation to have intended such an
overreach, and the historical record provides no support for a contradictory conclusion.
6. Scientific understanding of the relationship between surface and groundwater supplies in the Upper
Rio Grande Basin was still in its infancy at the time of the 1938 Rio Grande Compact negotiations,
and the Rio Grande Joint Investigation gave scant attention to the issue of groundwater, particularly
in the area below Elephant Butte Reservoir, partly at the insistence of Texas. Simply put, the Compact
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framers did not evince an intent to preclude future groundwater development in the basin. All parties
understood that the 1938 Rio Grande Compact was not intended to freeze development in the Upper
Rio Grande Basin, as had been the intent of the 1929 temporary Compact, but instead understood that
it was designed to provide a realistic path forward for future additional development throughout the
basin, consistent with the rights of each compacting state.
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Introduction

The Rio Grande rises in Colorado’s San Juan Mountains, and flows 1900 miles through Colorado, New Mexico,
Texas, and Mexico to the Gulf of Mexico. The Upper Rio Grande Basin stretches from the river’s headwaters
south through many valleys of rich farmland as well as major American and Mexican cities that have grown
in population over the past 150 years, ending at the narrows below Fort Quitman, the natural dividing point
of the river from the Lower Rio Grande Basin. Policy makers have always deemed the location of this former
Army fort (abandoned in the 1880s) to be the natural hydrological dividing point of the river, since below this
point, tributaries with headwaters on the Mexican side of the river contribute their runoff to the Rio Grande,
constituting the majority of its volume thereafter. Along the river’s route from Colorado to Fort Quitman, both
farmers and cities divert and return the Rio Grande’s water over and over, using it to water crops, provide
drinking water, and power factories. The major agricultural valleys in downstream order are the San Luis Valley in
Colorado, the Middle Rio Grande, the Palomas, Rincon, and Mesilla Valleys in New Mexico, and the El Paso and
Hudspeth Valleys in Texas. Likewise, the major cities along the river in downstream order include Albuquerque
and Las Cruces in New Mexico, El Paso in Texas and Juarez in Mexico, the latter two of which are situated across
the Rio Grande from one another. Fort Bliss, a United States Army base, is located in metropolitan El Paso,
northeast of the city.
In prehistoric times, the river’s water was ample to provide for the needs of the small communities situated
along its banks. The regular spring floods scoured the valley floor and the silt-laden water brought nutrients to
the surrounding lands, making fertile soil for agriculture. But as white American settlement encroached in the
mid-19th century, increasing demands on the limited resource led to battles over the right to use it. The battles
were fought farmer to farmer, county to county, state to state, and even country to country.
As a result, the Rio Grande today is highly engineered and tightly regulated, the resource having been legally
relegated to strict use limits after many courtroom fights. Water is stored behind several dams, including the Rio
Grande Project’s Elephant Butte Dam, the system’s largest, from which water is released during the dry summer
months and delivered to canals and laterals that serve arid lands which claim long-standing water rights.
Because the Bureau of Reclamation’s Rio Grande Project controls such a large volume of water in a long stretch
of the river between New Mexico and Texas, operation of the river system as a unit has been a fundamental
tenet of the river’s management. With varying degrees of scientific understanding, Project managers have
historically recognized that many factors can affect delivery of water along the entire river, whether downstream
or upstream, and that any change to a single factor could result in wholesale changes to the Rio Grande’s
operations in any given year. From the earliest years of river management at the turn of the 20th century all the
way up to the present, comprehension of the effects related to illegal excess diversions, volume of irrigated
acreage, duty of water, and groundwater pumping have gradually improved and become more precise, leading
to an evolution of management decisions over the decades.
This report will provide the history of water use on the Rio Grande as well as the interlocking work of various
federal entities from the 1890s forward. Specifically, it will detail the history of the years leading up to and
including the formation of the Rio Grande Project (“Project”), examining the role of international diplomacy
in the river’s management as well as the domestic policy goals that were incorporated into the Project’s
development. It will also examine the role that the United States has played in protecting domestic users from
infringements on the resource by Mexican water users. Finally, the report will investigate the role of the Project
in the 1938 Rio Grande Compact (“Compact”) negotiations, the parties’ goals during the agreement’s lengthy
negotiation process, and the Compact’s implementation in the years following ratification.
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Chapter 1: Setting the Stage: 1890s to 1920s
Origins of Conflict

The years leading up to the authorization of the Rio Grande Project in 1905 were rife with tension and dissent
among river users. Along the river’s entire length, disputes had arisen about excess depletions. Up near the
river’s headwaters in southern Colorado, a wave of settlers had descended upon the San Luis Valley in the late
1880s and early 1890s, settling on and proving up lands for new farmsteads. Meanwhile, hundreds of miles away,
Mexico’s downstream uses were also expanding, and that country complained that Colorado settlers’ actions
were harming their water rights.
Other downstream users located in New Mexico and Texas also blamed Colorado for water shortages, and it was
easy to see how they drew that conclusion. The federal government had granted homestead patents to hundreds
of thousands of acres in Colorado in the late 19th century. By 1891, more than 2,000 artesian wells had been dug
to water lands in the San Luis Valley,1 and by 1892, 925 irrigation ditches were diverting enough water from the
surface waters of the Rio Grande to irrigate 400,000 acres in Colorado alone.2 With those numbers, it was logical
to conclude that Colorado’s rapid increase in depletions were the cause of shortages for downstream users.
Several responses to the shortages emerged from the downstream water users. First, citizens in New Mexico and
Texas formed the Rio Grande Dam & Irrigation Company in 1893 for the express purpose of building a storage
dam at Elephant Butte in New Mexico’s Palomas Valley, and obtained a right of way from the Secretary of the
Interior to construct the structure over public lands.3 Second, Mexico engaged in diplomatic negotiations with
the U.S. State Department, registering official complaints about the United States’ taking of Mexican water
that belonged to that country by prior right.4 Third, under the authority of the 1889-established International
Boundary Commission, the U.S. Army Corps of Engineers and engineers from Mexico initiated an investigation
of water use along the Rio Grande in 1896 to provide data to the U.S. government with which to make informed
decisions about the river’s management. The purpose of the 1896 study was two-fold. First, the United States
needed to determine whether its citizens had in fact taken Mexico’s water which they claimed belonged to
them by “ancient right of prior appropriation.”5 Second, the United States wanted to assess whether there was
adequate water in the river to construct a dam for storage at El Paso – in addition to the private dam planned
upstream at Elephant Butte – which could assist the United States in compensating Mexico some of its water.6
The findings of the 1896 study were devastating to Colorado. Civil Engineer W.W. Follett, who worked for the
International Boundary Commission, found that water use in Colorado had increased by 200% since 1879 and
concluded that expanding diversions there led to downstream flows at El Paso that were 1,000 cubic feet per
second (cfs) lower than they would have been without Colorado’s increasing depletions.7 The study also found
1
James A. French, “Report of James A. French. San Luis Valley, Colo.,” 1910, 18, New Mexico Office of State Engineer Library. Hereafter
“NM OSE Library.”
2
W. W. Follett, “A Study of the Use of Water for Irrigation on the Rio Grande Del Norte Above Fort Quitman, Texas” (Proceedings of the
International Boundary Commission, November 1896), 160, NM OSE Library.
3
George B. Anderson, History of New Mexico: Its Resources and People, vol. II (Los Angeles: Pacific States Publishing, 1907), 1001; W.
W. Follett, “A Study of the Use of Water for Irrigation on the Rio Grande Del Norte Above Fort Quitman, Texas,” 5.
4
Ottamar Hamele, “The Embargo on the Upper Rio Grande,” November 11, 1924, 1–28, NM OSE Library.
5
W. W. Follett, “A Study of the Use of Water for Irrigation on the Rio Grande Del Norte Above Fort Quitman, Texas,” 1.
6
W. W. Follett, 1.
7
W. W. Follett, 170.
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that there was not enough water in the river to support construction of both the private dam at Elephant Butte
as well as a government dam at El Paso; “one of these projects, in the opinion of the [International Boundary]
commission must give way to the other, or at least, if both are built, that at Elephant Butte must in some way
be restrained from using water already appropriated by the citizens of the El Paso Valley, both Mexicans and
Americans.”8
The United States government responded to the study results with swift and firm actions, some of which were
recommended by Mexico. First, on December 5, 1896, the U.S. Secretary of the Interior directed its sub-agency,
the General Land Office, to suspend all right-of-way applications for irrigation through public lands in the Rio
Grande Basin in Colorado and New Mexico.9 This action became known as “the embargo,” and the restriction
(with some modifications) remained in place until the 1920s. Second, following a series of discussions and
actions, the U.S. Attorney General officially opined that the Rio Grande was a navigable river. His ruling had the
effect of suggesting that right of way granted to the Rio Grande Dam and Irrigation Company was invalid, since
the Secretary of the Interior had not possessed the legal power to grant it. Instead, the Secretary of War was the
only official empowered to grant such a right over navigable waters.10 The United States had determined that
solving the diplomatic water dispute with Mexico would require the construction of a government-sponsored
project that could deliver water annually to Mexico. Since the company was unwilling to give up the right-of-way
voluntarily, and Follett’s report had clearly stated that there was not enough water in the river for two dams, the
United States would have to do everything in its power to stop the private dam from being built. The Attorney
General’s opinion provided the basis, then, for the United States to file a lawsuit against the Rio Grande Irrigation
& Land Company (successor to Rio Grande Dam & Irrigation Company) in 1897 to enjoin it from constructing the
dam at Elephant Butte.11

Choosing a Site: Locating the Rio Grande Project

The dispute regarding the construction of a dam on the stretch of the Rio Grande between the New Mexico
Territory/Texas state line sorted people into two camps according to which site they preferred. Those who
supported the privately constructed dam at Elephant Butte were mostly New Mexicans, including water users
in the Mesilla Valley whose irrigation through community ditches and artesian wells stretched back hundreds
of years.12 These farmers were suffering through the first years of what proved to be a very long period of
lower-than-average precipitation in the basin lasting from the early 1890s through 1904; in fact, at least one
hydrographer from the U.S. Geological Survey (USGS) who studied irrigation in the Mesilla Valley, F.C. Barker,
believed in contrast to Follett that the ongoing drought was more responsible for downstream shortages than
Colorado’s increased diversions upstream, and that the United States perhaps should not base the policy
decision on a dam on the current drought and the dispute with Mexico.13 New Mexico’s official stance also
favored the Elephant Butte project. The New Mexico Territorial Governor called the United States’ assertions
of the Rio Grande’s navigability “preposterous,”14 and accused downstream users of orchestrating the lawsuit
8
W. W. Follett, 188; Hamele, “The Embargo on the Upper Rio Grande,” 11.
9
Hamele, “The Embargo on the Upper Rio Grande,” 14–16. This embargo language was altered in January 1897 to specify only those
tributaries entering the Rio Grande above where the river becomes the international boundary.
10 Hamele, 15–16.
11 Governor Miguel A. Otero, “Report of the Governor of New Mexico to the Secretary of the Interior, 1899” (Government Printing Office,
1899), 303–4, NM OSE Library.
12 F.C. Barker, “Irrigation in Mesilla Valley, New Mexico” (Washington, D.C.: Government Printing Office, 1898), 12–13, NM OSE Library.
13 Barker, 17–19.
14 Otero, “Report of the Governor of New Mexico to the Secretary of the Interior, 1899,” 304.
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because they feared monopolization of the water by New Mexican farmers.15 However, it was not true that everyone
downstream in Texas supported the alternative dam, as evidenced by the El Paso Chamber of Commerce (which later
established the El Paso Valley Water Users Association)16 resolving to support the Elephant Butte Dam in 1900.17
Meanwhile, most citizens who depended on river water downstream of New Mexico, including farmers in the El
Paso and Juarez areas, were concerned that construction of a private dam upstream would further constrain water
use in Texas and Mexico, as opposed to helping their situation. Therefore, in support of a dam further downstream
and closer to them, they took steps to make possible what they called the International Dam at El Paso. This was
the position the United States government supported, as well, much to the frustration of upstream users. Nathan
Boyd, leader of the Rio Grande Dam and Irrigation Company which had proposed the private dam at Elephant Butte,
wrote letters to several high-ranking officials in the United States government, including the Secretary of State and
the Attorney General, to argue for the value of his plan, and disagree with the attorney general’s finding regarding
the ability to navigate the river above Fort Quitman. He accused the federal government of sacrificing the irrigation
rights of Colorado and New Mexico in the interest of an international dam “scheme.”18 However, even with the
United States on the losing side of the early decisions in the legal battles with Boyd’s company in both New Mexico
Supreme Court and the United States Supreme Court,19 diplomats in the State Department faced such pressure from
the Mexican government that its officials continued to push for the dam they believed could permanently solve the
diplomatic impasse, despite the support enjoyed by Boyd’s plan both in New Mexico and some parts of Texas.20

Developing the Rio Grande Project

Mexico, while somewhat mollified by the 1895 embargo on upstream uses, nevertheless continued to pressure
the United States to guarantee Mexico’s prior water rights into the 1900s and believed that construction of a
storage dam at El Paso would serve that purpose. During the several years it took for the legal dispute between the
United States and Nathan Boyd’s company to wind its way through the courts, Congress passed the Newlands (or
Reclamation) Act in 1902.21 This law created the United States Reclamation Service, a federal agency empowered to
identify, fund, and construct irrigation systems across the arid western states. Because of the international dispute
over the Rio Grande and the increasingly tense regional situation, the new Reclamation Service proposed the Rio
Grande Project – comprised of a single large storage site on the Rio Grande and related irrigation infrastructure – as
one of its first projects.
In 1903, two figures who were intimately familiar with the river’s inner workings exchanged confidential letters.
USGS Chief Engineer F.H. Newell, who had conducted the earlier study of irrigation in the Mesilla Valley and favored
the Elephant Butte site, wrote to W.W. Follett, who had conducted the 1896 investigation for the International
Boundary Commission and favored the El Paso dam site. Newell, who was investigating the best location for a
Reclamation-sponsored dam, wanted Follett’s opinion as to which location on the river was truly best for water
storage. Newell acknowledged that Follett was officially “committed to the project of water storage at El Paso,” but
15 Otero, 304.
16 Douglas R. Littlefield, Conflict on the Rio Grande: Water and the Law, 1879-1939 (Norman: University of Oklahoma Press, 2008), 117.
17 “Ernest E. Russell, Secretary of El Paso Chamber of Commerce, to the Attorney General,” September 8, 1900, NM OSE Library.
18 “Nathan E. Boyd to the Honorable John W. Griggs, Attorney General,” August 29, 1900, NM OSE Library; “Nathan E. Boyd to Hon. A. A. Adee,
Acting Secretary of State,” August 28, 1900, NM OSE Library.
19 United States v. Rio Grande Dam and Irrigation Company, 174 U.S 690 (1899).
20 Nathan E. Boyd, “History of the Rio Grande Dam and Irrigation Company, Etc.,” Report No. 1755, 56th U.S. Congress, 2nd Session, Senate,
January 22, 1901, NM OSE Library; “Ernest E. Russell, Secretary of El Paso Chamber of Commerce, to the Attorney General,” September 8, 1900.
21 “An Act Appropriating the Receipts from the Sale and Disposal of Public Lands in Certain States and Territories to the Construction of Irrigation
Works for the Reclamation of Arid Lands,” Pub. L. No. 57–161, 32 Stat. 1093 (1902).
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wondered if Follett might tell him confidentially whether he believed “this is the best use of the water of the
river.”22 Follett responded that from an engineering perspective, a different dam entirely, located in the lower
Espanola Valley (near Santa Fe) might be the most ideal. But in his mind, there was far more than engineering at
stake: “our National honor in our treatment of a weaker power” was the more significant issue. Follett remained
committed to the El Paso dam because it was, in his mind, the best way to provide absolute justice for Mexico’s
claim.23 Following Reclamation surveys conducted in 1903-1904 during which agency engineers took borings of
the bedrock at Elephant Butte to determine its safety and stability among other testing, Reclamation determined
in 1904 that the Elephant Butte site was superior to the El Paso site.24 Even Boundary Commissioner Follett –
who had long supported the El Paso site – came to support the Elephant Butte Dam site in later years, since it
could store more water while also serving to provide a diplomatic solution with Mexico.
Events over the next few years led to resolution of the two key outstanding issues on the river: the diplomatic
impasse with Mexico and the equitable delivery of water to American farmers in both New Mexico and the El
Paso valley as well as Mexican farmers. Reclamation engineer Benjamin M. Hall, speaking at a meeting of the
(non-binding but highly influential) National Irrigation Congress in 1904, compared the two dam proposals
succinctly. At the El Paso meeting, Hall explained that the International Boundary Commission’s proposal for a
dam at El Paso had been made at a time when: 1) the Elephant Butte site was believed to be unavailable due to
the right of way previously granted to the Rio Grande Dam & Irrigation Company to build a private dam there,
and, 2) before the Newlands Act had become law. The El Paso site posed problems, because while it solved
the delivery of water to Mexico to assure that country’s prior rights, it would flood 40,000 acres of productive
farmland in the Mesilla Valley of New Mexico. Hall stated that a government-sponsored dam at the Elephant
Butte site – designed to be taller and with a much larger capacity to store water than the private proposal –
would better serve all needs downstream in Texas and Mexico as well as lands in New Mexico without flooding
fertile ground.25 He also believed that a federal dam at the Elephant Butte site would resolve the water right
conflicts between farmers in Mesilla Valley and those in the El Paso area.26 Hall believed Elephant Butte was
a better site, and the compromise that came out of the 1904 meeting paved the way for its construction.
Reclamation counted on the Elephant Butte site becoming available after the litigation ceased, and proceeded
accordingly.
One small problem was that delivering water to the lands in El Paso through infrastructure built with federal
Reclamation money would require a change to the 1902 Reclamation law, which had not included Texas in its
original jurisdiction. With the support of the House Committee on Foreign Affairs whose members recognized
the value of the change to the United States/Mexico relations,27 Congress effectively made that change in
February 1905 when it approved the construction of a dam in the New Mexico Territory near Engle (Elephant
Butte), extending the Reclamation Act to portions of Texas that bordered the Rio Grande and laying the
foundation for the project to move forward.28
22 “F. H. Newell, Chief Engineer, to Mr. W.W. Follett, International (Water) Boundary Commission,” January 28, 1903, NM OSE Library.
23 “W.W. Follett, Consulting Engineer, to Mr. F. H. Newell, Chief Engineer, U.S.G.S.,” February 6, 1903, NM OSE Library.
24 Hamele, “The Embargo on the Upper Rio Grande,” 18; U.S. Bureau of Reclamation, “Rio Grande Project: Texas - New Mexico, From
Inception to December 31, 1912, Exclusive of Elephant Butte Reservoir,” n.d., 6–7, NM OSE Library.
25 Hamele, “The Embargo on the Upper Rio Grande,” 19–20.
26 Douglas R. Littlefield, “Lower Rio Grande Stream System and Underground Water Basin Adjudication State of New Mexico Ex Rel. Office
of the State Engineer vs. Elephant Butte Irrigation District et al., No. CV-96-888 Third Judicial District,” Expert Historian Report Prepared for
State of New Mexico Office of the State Engineer and City of Las Cruces, January 7, 2015, chap. 2, 20-23.
27 Mr. Perkins, “Dam and Reservoir on the Rio Grande, in New Mexico” (Report No. 3990, 58th U.S. Congress, 3rd Session, House of
Representatives, January 20, 1905), NM OSE Library.
28 “An Act Relating to the Construction of a Dam and Reservoir on the Rio Grande, in New Mexico, for the Impounding of the Flood Waters
of Said River for Purposes of Irrigation,” Pub. L. No. 58–104, § 798, 33 Stat. 814 (1905); Congress passed an additional law in 1906 that
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In anticipation of the Project’s construction, water users in New Mexico and Texas formed Reclamation lawcompliant associations to organize and administer both water deliveries and repayment obligations. In the
north, landowners formed the Elephant Butte Water Users Association to represent farmers in the valleys of
New Mexico, while downstream landowners in the El Paso Valley created the El Paso Water Users Association.
Reclamation law required formation of these associations with which the federal government then contracted to
ensure repayment for the infrastructure it financed.29 These later became the Elephant Butte Irrigation District
(EBID) and the El Paso County Water Improvement District No. 1 (EPCWID) respectively in 1918, according to
New Mexico and Texas state laws.30
The Territorial Legislature of New Mexico also made preparations for development of the Rio Grande by creating
the office of the Territorial Irrigation Engineer in 1905 through the adoption of an irrigation code that recognized
the doctrine of prior appropriation.31 To comply with the fundamental tenet that state law still applied to federal
Reclamation projects, in January 1906 the United States submitted an application to the New Mexico Irrigation
Engineer stating its intention to store 730,000 acre-feet of water annually in the Elephant Butte Reservoir.32 The
notice, provided by Reclamation Supervising Engineer Benjamin Hall who had engineered the 1904 Compromise
at the Irrigation Congress, requested that “the waters above described be withheld from further appropriation
and that the rights and interests of the United States in the premises be otherwise protected.”33
While plans proceeded for Rio Grande Project construction by the U.S. Reclamation Service, the U.S. State
Department continued its involvement in water supply, too, presiding over Mexican interests concerning the
construction of the new dam.34 Both Mexico and the United States perceived the Reclamation Dam as solving
the international dispute over the river’s supplies, and planned to deliver the storage water to Mexico as
recompense. By April 1906, the United States had submitted a draft treaty to Mexico offering to provide enough
water to irrigate 20,000-25,000 acres free of charge, in exchange for Mexico’s agreement to waive its claims “in
the international controversy or any other rights.”35 When Reclamation Service Director Frederick Newell testified
in Congress in favor of the project and the proposed treaty, he explained that the water in the reservoir would be
divided as such: enough water for 20,000-25,000 acres in Mexico; water for 110,000 acres in New Mexico, “and
the balance below El Paso on the Texan side of the river.”36 On May 20, 1906 the United States signed a treaty
which guaranteed Mexico 60,000 acre-feet of water annually – the compromise reached by the two countries
and enough water to irrigate the Mexican acreage – delivered in the riverbed at the head of the Acequia Madre
officially extended the Reclamation Act to all of Texas, see “An Act To Extend the Irrigation Act to the State of Texas,” Pub. L. No. 59–225, 34
Stat. 259 (1906).
29 Donald J. Pisani, To Reclaim a Divided West: Water. Law, and Public Policy, 1848-1902 (Albuquerque: University of New Mexico Press,
1992), chap. 8. For pre-Reclamation Act law on irrigation districts, see p. 102-104.
30 U.S. Bureau of Reclamation, “Project History: Rio Grande Project, Year 1919,” n.d., 372, NM OSE Library.
31 “An Act Creating the Office of Territorial Irrigation Engineer, to Promote Irrigation Development and Conserve the Waters of New Mexico
for the Irrigation of Lands and for Other Purposes,” 1905 Acts of the Legislative Assembly of the Territory of New Mexico, March 16, 1905, 270.
32 “B. M. Hall, Supervising Engineer, to Mr. David L. White, Territorial Irrigation Engineer,” January 23, 1906, NM OSE Library; “Director to
Secretary of the Interior,” June 8, 1907, NM OSE Library.
33 “B. M. Hall, Supervising Engineer, to Mr. David L. White, Territorial Irrigation Engineer.” In another notice to the Territorial Engineer
sent by a Reclamation Supervising Engineer on April 14, 1908, the Reclamation Service specified a volume of water of 2,000,000 acre-feet
and reserved “all the unappropriated water of the Rio Grande and its tributaries.” See “Louis C. Hill, Supervising Engineer, to Mr. Vernon L.
Sullivan, Territorial Engineer,” Supplemental notice of the intention of the United States to use waters of the Rio Grande for irrigation purposes
on the Rio Grande project, April 14, 1908, NM OSE Library.
34 “Chief Engineer to Mr. Felix Martinez, Chairman, Executive Committee, El Paso Valley Water Users Ass’n,” April 10, 1905, NM OSE
Library.
35 Hearings Before the Committee on Irrigation of Arid Lands of the House of Representatives Relating to the Reclamation Work of the
Government Under the National Irrigation Act. April 16 to 30, 1906 (Washington, D.C.: Government Printing Office, 1906), 222.
36 Hearings Before the Committee on Irrigation of Arid Lands of the House of Representatives Relating to the Reclamation Work of the
Government Under the National Irrigation Act. April 16 to 30, 1906, 222.
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Canal above the city of Juarez.37 The treaty clearly laid out the water delivery schedule as well as plans for times
of drought, and elucidated Mexico’s waiver of any claim to the river’s water between the head of the Acequia
Madre downstream to Fort Quitman.38
By 1906, then, the system that became known as the Rio Grande Project, including the dam planned at Elephant
Butte and a regulated system of water delivery, solved more than a single problem. It stored flood waters and
spring runoff for use during the dry growing season, thereby regulating the river’s irregular flow and supplying
a more reliable water supply to American growers. But as significantly, the Project was a physical monument
symbolizing the United States government’s recognition of its role in solving an international dispute with
Mexico. Mexico believed that farmers in the United States had stolen water that belonged to Mexican users
through ancient rights, and this project provided those users with an assured annual supply.
The international importance of this project led to Congressional departure from the normal method of
funding such Reclamation work. Under the typical structure, Reclamation Service projects were financed by
the federal government advancing the funding to build the project infrastructure, and water users, organized
into associations, paying back the cost of the dam and related infrastructure over time. However, in this case
Congress decided that American farmers should not be burdened with the proportionate costs associated with
treaty obligations to Mexico. Therefore, Congress appropriated non-Reclamation funds for a portion of Elephant
Butte Dam’s construction; out of an estimated $7.2 million cost, $1,000,000 of non-Reclamation money was
slated to pay for Mexico’s share of the dam’s construction, at $4/acre, thereby relieving the Reclamation fund
(and American farmers) from having to cover that portion of the cost.39 This was done with the full approval of
the Secretary of State, who agreed with Reclamation Director Frederick Newell (who had transferred from the
USGS) that the United States should monetarily fulfill the country’s treaty obligations with Mexico instead of
burdening American farmers.40 Finally, in March 1907, Congress authorized the dam’s construction.41 The State
Department and the Department of Interior jointly instructed W.W. Follett – still working with the International
Boundary Commission – to work with Reclamation engineers “in all matters pertaining to Reclamation work
on the Rio Grande watershed.”42 A few years later, the U.S. Supreme Court resolved the litigation between
the United States and the Rio Grande Dam and Irrigation Company in favor of the government,43 and the
Reclamation Service became free to construct a dam at the now unencumbered Elephant Butte site for its Rio
Grande Project.44
37 “61st Congress, 3rd Session, House of Representatives, Document No. 1262: Fund for Reclamation of Arid Lands. Message from the
President of the United States Transmitting a Report of the Board of Army Engineers in Relation to the Reclamation Fund” (Washington,
D.C.: Government Printing Office, 1911), NM OSE Library; “Convention between the United States and Mexico Providing for the Equitable
Distribution of the Waters of the Rio Grande for Irrigation Purposes” 34 Stat. 2953 (May 21, 1906).
38 “Convention between the United States and Mexico Providing for the Equitable Distribution of the Waters of the Rio Grande for Irrigation
Purposes.”
39 Hearings Before the Committee on Irrigation of Arid Lands of the House of Representatives Relating to the Reclamation Work of the
Government Under the National Irrigation Act. April 16 to 30, 1906, 223.
40 “59th Congress, 2nd Session, House of Representatives, Document No. 548: Convention with Mexico. Letter from the Secretary of the
Treasury, Transmitting a Copy of a Communication from the Acting Secretary of State Submitting an Estimate of Appropriation for Carrying out
Convention with Mexico as to Distribution of the Waters of the Rio Grande” (Washington, D.C.: Government Printing Office, 1907), NM OSE
Library.
41 F. H. Newell, “Tenth Annual Report of the Reclamation Service, 1910-1911” (Washington, D.C.: Government Printing Office, 1912),
HathiTrust; “An Act Making Appropriations for Sundry Civil Expenses of the Government for the Fiscal Year Ending June Thirtieth, Nineteen
Hundred and Eight, and for Other Purposes,” Pub. L. No. 59–253, 34 Stat. 1295 (1907), 1357.
42 “Director to Secretary of the Interior,” June 8, 1907.
43 This litigation is described in great detail in Hamele, “The Embargo on the Upper Rio Grande,” 16–17; Douglas R. Littlefield, Conflict on
the Rio Grande: Water and the Law, 1879-1939, chap. 3.
44 Hamele, “The Embargo on the Upper Rio Grande,” 16–17.
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Expansion of Project Boundaries

Between 1908 and 1924, the Reclamation Service built out the Rio Grande Project’s infrastructure, including
Elephant Butte Dam as well as diversion dams, canals, and laterals. Although the United States intended for
the Project to provide a more reliable water supply for previously developed farms, the storage water behind
Elephant Butte Dam would also permit the new development of irrigable acres that were not yet developed into
farms. It was engineered to hold more than two million acre-feet of water, assuring an annual supply of between
750,000 and 800,000 acre-feet, enough to deliver treaty water to Mexico and to water 155,000 acres in the
United States, with 110,000 of those in New Mexico and 45,000 in Texas.45 To determine the water necessary
for 155,000 acres, engineers assumed the following: duty of water at the farm – the amount of water necessary
to deliver to the field to produce a successful crop – would be three acre-feet per acre, plus a 20 percent loss in
the distribution system. The reservoir would also store 60,000 acre-feet to meet the United States’ obligation to
Mexico. Taken together, the requirement for release from the reservoir would be approximately 800,000 acrefeet. However, the system design also assumed that a portion of the water diverted in the upper reaches of the
Project would return to the system for re-use further downstream: “losses in transit…will be partly offset by
the return seepage in upper parts of the valley, which will be available for diversion lower down. It, therefore,
appears that the available supply accords closely with the demand.”46 Nowhere did the documentation mention
groundwater. Initial estimates had put the per-acre cost at $40/acre, but by the time the Secretary of the Interior
finally authorized the dam in spring 1910, the total cost had risen to $9,665,000, or $56/acre for each of the
155,000 acres.47
Infrastructure construction began soon after the 1907 authorization and continued apace. In its final design
stage, the Project consisted of the Elephant Butte Dam, four diversion dams, and all associated canal and
lateral systems. Together the system would deliver water (in downstream order) to lands in the Rincon, Mesilla,
and El Paso Valleys.48 The Leasburg Unit in the Mesilla Valley, comprised of the Leasburg Diversion Dam and
the Leasburg Canal, was the first project-related construction approved. Authorized and funded in 1907 and
completed in 1908, it watered 25,000 acres in that valley by 1911. Reclamation constructed it first because it
would offer the fastest relief to water users.49 The other diversion dams and canals were not constructed in any
geographical order, but instead in order of importance when funding was available. In New Mexico, construction
began in 1914 on the Mesilla Diversion Dam, which diverted water into the East and West Side Canals in the
Mesilla Valley, lying south of the city of Las Cruces, New Mexico.50 Next was the Percha Dam, 25 miles south of
Elephant Butte, constructed in 1918 to divert water to lands north of Las Cruces in the Arrey, Hatch, Garfield,
and Rincon Districts in the Rincon Valley.51 In the El Paso Valley in Texas, Reclamation purchased the pre-existing
Franklin Canal from the private Franklin Irrigation Company in 1912 and enlarged it in ensuing years to carry 450
45 “61st Congress, 3rd Session, House of Representatives, Document No. 1262: Fund for Reclamation of Arid Lands. Message from the
President of the United States Transmitting a Report of the Board of Army Engineers in Relation to the Reclamation Fund,” 106.
46 “61st Congress, 3rd Session, House of Representatives, Document No. 1262: Fund for Reclamation of Arid Lands. Message from the
President of the United States Transmitting a Report of the Board of Army Engineers in Relation to the Reclamation Fund,” 106.
47 “61st Congress, 3rd Session, House of Representatives, Document No. 1262: Fund for Reclamation of Arid Lands. Message from the
President of the United States Transmitting a Report of the Board of Army Engineers in Relation to the Reclamation Fund,” 107.
48 U.S. Bureau of Reclamation, “Rio Grande Project: Texas - New Mexico, From Inception to December 31, 1912, Exclusive of Elephant
Butte Reservoir,” 3–4.
49 Newell, “Tenth Annual Report of the Reclamation Service, 1910-1911,” 178–80; U.S. Bureau of Reclamation, “Rio Grande Project: Texas
- New Mexico, From Inception to December 31, 1912, Exclusive of Elephant Butte Reservoir,” 19.
50 U.S. Bureau of Reclamation, “Rio Grande Project History, Calendar Year 1914,” n.d., 61–62, NM OSE Library.
51 U.S. Bureau of Reclamation, “Rio Grande Project: New Mexico - Texas, History of the Project, 1916,” n.d., 45–46, NM OSE Library; U.S.
Bureau of Reclamation, “Annual Project History and Operation and Maintenance Report, Rio Grande Project, New Mexico - Texas, Year 1918,”
n.d., 87.
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cfs to 45,000 acres in the El Paso Valley.52 The Franklin was just upstream from the Acequia Madre canal, where
Mexico took its treaty water on the Mexican side of the river. Elephant Butte Dam was finally completed in 1916
and began storing water that year, with a holding capacity of 2,639,000 acre-feet.
As was true on Reclamation projects across the West, the Rio Grande Project evolved over time. Although
engineers surveyed the Elephant Butte Dam site and sketched the early outlines of the rest of the system, it was
Congressional authorization (and regular appropriations) that provided the green light to comprehensively build
the Project out, and the devil was in the details. Securing a reliable water supply for previously irrigated lands
was an important piece of the Project’s intent but extending irrigation to new lands for cultivation in the Rio
Grande watershed, like in all Reclamation projects, constituted another significant Project aim. The Reclamation
Service was an important tool in fulfilling the United States’ policy and vision of settling the American West
with small farmers. In 1915, as part of the Project’s evolution, the Reclamation Service decided to survey lands
that lay south of El Paso in the Tornillo Valley, downstream of both El Paso and Fabens, Texas, “in case it should
be decided to incorporate this valley in the project later on.” Prior to this survey, these extreme downstream
lands had not “been investigated in connection with the Rio Grande project.”53 However, landowners there
expressed their interest in becoming part of the Project and believed that if infrastructure could in fact be
extended to reach them, their lands would benefit from the reliable irrigation offered by the Project. Whether
the canals would be extended that far south, however, remained questionable as late as 1918. When the El
Paso Water Users Association petitioned the Reclamation Service to extend the Project to include these Tornillo
Valley properties, it was clear that the Tornillo landowners were willing and wanted to become a part of the
Project, which meant forming and financially contributing to a water users association to pay back Reclamation
construction costs.54 Irrigable land totaling 7,600 acres in their area could obtain irrigation water if the main
Tornillo Canal – already serving lands in upper districts – could be extended an additional 14 miles down the
river.55 To obtain Project water, landowners representing an existing 4,600 privately owned acres formed a new
irrigation district called the El Paso County Conservation and Reclamation District No. 2 (EP2) in early 1919.56
By the end of the year (a year in which 3,221 acres were already cropped in the district thanks to the area’s
preexisting community ditches),57 the district was negotiating a service contract with the Reclamation Service
and would officially become part of the Project.58
52 U.S. Bureau of Reclamation, “Rio Grande Project: Texas - New Mexico, From Inception to December 31, 1912, Exclusive of Elephant
Butte Reservoir,” 31; U.S. Bureau of Reclamation, “Rio Grande Project: New Mexico - Texas, 1913,” n.d., 8, NM OSE Library; “Walter L.
Fisher, Secretary, to the Honorable, The Secretary of State,” November 25, 1911, 2, Records of the Bureau of Reclamation, R.G. 115, 115-54A-81, Office of chief Engineer, Denver, Colorado, General Correspondence Files, 1902-42, Box 1130, 249-I, Rio Grande, Franklin Canal, Thru
1935, 249-I, U.S. National Archives, Denver; U.S. Bureau of Reclamation, “Reconstruction of Franklin Canal, Station 0 to 780 - El Paso Valley
- Rio Grande Project” (Communications and Records Unit, BLDG. 53, D.F.C., 1914), 5, Engineering and Research Center, Project Reports,
1910-55, Code 510 Box 722, Reconstruction of Franklin Canal, Station 0 to 780 - El Paso Valley - Rio Grande Project, U.S. National Archives,
Denver.
53 U.S. Bureau of Reclamation, “Rio Grande Project: New Mexico - Texas, Project History, 1915,” n.d., 53, NM OSE Library.
54 “Chief of Construction to Director of U.S. Reclamation Service,” Memorandum: Irrigation of lands in Tornilla [sic] District - Rio Grande
Project, April 12, 1918, NM OSE Library.
55 For a time, estimates ranged as high as 10,000 acres, but the contract signed with the Reclamation Service in 1919 was for 7,600 acres.
U.S. Bureau of Reclamation, “Rio Grande Project: New Mexico - Texas, Project History, 1915,” 62; U.S. Bureau of Reclamation, “Project
History: Rio Grande Project, Year 1919,” 113; U.S. Bureau of Reclamation, “Project History: Rio Grande Project, Year 1920,” n.d., 142, NM
OSE Library.
56 “Project Manager to Chief of Construction,” Memorandum: Draft of Contract for Water Service, Tornillo District, Rio Grande Project,
November 20, 1919, Records of the Bureau of Reclamation, R.G. 115, Entry 7, General Administrative and Project Records, 1919-1945,
Project Files, 1919-1929, Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande, Lease of Water Contracts, El Paso County
Conservation and Reclamation Dist. # 2, Thru 1929, U.S. National Archives, Denver.
57 U.S. Bureau of Reclamation, “Project History: Rio Grande Project, Year 1919,” 201.
58 U.S. Department of Interior, Eighteenth Annual Report of the Reclamation Service, 1918-1919 (Washington: Government Printing Office,
1919), 265.
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The Reclamation Service struggled internally over the next few years to determine how and whether to include
other new lands in the Project. In 1919, Reclamation conducted topographic surveys in the newly incorporated
Tornillo District but also in the unincorporated Fort Hancock area, located even further downstream in Hudspeth
County.59 However, Reclamation officials expressed concern over the water quality for lands so far south. They
were committed to running an efficient Project and knew that the further downstream from Elephant Butte they
delivered water to new lands, the poorer the water quality would be, due to the salts picked up by return flows.
If the water was too salty, it was useless for crop development. Nevertheless, since the full project acreage was
not yet developed needed for crops upstream, excess storage water was temporarily available in these lower
lands to dilute the salty water and create a usable supply in the downstream areas.60 Tornillo lands fell into that
class, as did Fort Hancock lands, but Reclamation’s internal dialogue in 1919 and 1920 demonstrated concern
that such excess would not be available indefinitely. [Tornillo’s and Fort Hancock – or “Hudspeth’s” – water
quality is discussed in detail in Chapter 5 below.]
The Reclamation Service had initially approached the irrigation of Tornillo Valley lands through the drafting of a
contract under the Warren Act, a 1911 law enabling the agency to rent surplus water generated by its projects.61
The agency’s uncertainty with regard to future water supply for Tornillo’s lands led first to a one-year Warren
Act contract, offering rental water to EP2 landowners. But as the agency looked to the future, Reclamation
officials saw the opportunity to create water use efficiencies, and asked EP2 landowners to consolidate their
river headings into a single diversion in order to create a system that met the efficiency demands of the Project
and the water quality demands of EP2 lands.62 Simultaneously, the Reclamation Service had been internally
discussing whether to bring the Tornillo District into the official fold of the Rio Grande Project. Bringing
Tornillo lands into the official Project boundaries would provide the landowners with access to Reclamation
project funding to make the infrastructure changes recommended for efficiency but would also ensure that
the Reclamation Service would receive repayment for its investment. A draft contract was prepared but not
initially shared with the district because Reclamation could not yet offer funds to execute on the recommended
construction.63
Eventually, the Project included the Tornillo lands through a permanent contract signed in 1920 between
Reclamation and EP2, incorporating these lands into the Project on par with the other Project lands and giving
Tornillo District landowners the same rights and obligations as other Project participants.64 Once fully developed,
59 U.S. Bureau of Reclamation, “Project History: Rio Grande Project, Year 1919,” 81.
60 “Acting Chief of Construction to Director,” Memorandum: Rental of water to lands outside of the limits of the Rio Grande Project, March
31, 1920, Records of the Bureau of Reclamation, R.G. 115, Entry 7, Project Administrative and Project Records, 1919-1945, Project Files,
1919-1929, Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande, Corres. Re Lease of Sale of Water, Thru 1929, 2 of 2, U.S.
National Archives, Denver; “Project Manager to Director and Chief Engineer,” Memorandum: Draft of Contract for Water Service, Tornillo
District, Rio Grande Project, January 3, 1920, Records of the Bureau of Reclamation, R.G. 115, Entry 7, General Administrative and Project
Records, 1919-1945, Project Files, 1919-1929, Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande, Lease of Water Contracts,
El Paso County Conservation and Reclamation Dist. # 2, Thru 1929, U.S. National Archives, Denver.
61 “An Act To Authorize the Government to Contract for Impounding, Storing, and Carriage of Water, and to Cooperate in the Construction
and Use of Reservoirs and Canals under Reclamation Projects, and for Other Purposes,” Pub. L. No. 61–406, 34 Stat. 295 (1911).
62 “Warren Act Contract between the U.S. Reclamation Service and the El Paso County Conservation and Reclamation District No. 2,
Draft,” n.d., Records of the Bureau of Reclamation, R.G. 115, Entry 7, General Administrative and Project Records, 1919-1945, Project Files,
1919-1929, Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande, Lease of Water Contracts, El Paso County Conservation and
Reclamation Dist. # 2, Thru 1929, U.S. National Archives, Denver.
63 “Project Manager to Director and Chief Engineer,” January 3, 1920.
64 “Warren Act Contract between the U.S. Reclamation Service and the El Paso County Conservation and Reclamation District No. 2,” July
26, 1920; “Warren Act Contract between the U.S. Reclamation Service and the El Paso County Conservation and Reclamation District No.
2, 3rd Draft,” 1919, Records of the Bureau of Reclamation, R.G. 115, Entry 3, General Administrative and Project Records, 1902-1919, Rio
Grande 330-330B, Box 816, 330-A RIO GRANDE, Irri. Dist. Contract with El Paso Co. Imp. Dist. #1 and El Paso Val. WUA for Drainage and
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the Tornillo District would be served by a single canal that took its water at a diversion near Fabens, Texas,
several miles downstream from El Paso; 12 miles of a 150-cfs capacity main canal; 18 miles of lateral canals to
cover 160-acre farms; a trunk line drain to empty at the lower end of the Project; and 17 miles of lateral drains.65
By 1920, with the Tornillo District now boasting more than 4,000 acres in production, EPCWID and EP2 merged
into a single organization, with the Tornillo District lands coming under the administration of EPCWID.66 Officials
probably hoped that improvements to delivery efficiencies (e.g. a single diversion instead of many) would help
solve the water quality issue, as well, but salty water continued to be an issue for those landowners well into the
future.
Although officially part of the Project now, Tornillo District lands were not immediately reachable by Project
facilities, nor was the consolidation of the district lands into the Project simple. In the years leading up to 1923
when construction of the Tornillo Canal was completed,67 lands in that and other districts diverted their stored
water directly from the river through old community ditches that had predated the Project’s construction.68
As noted above, in order to properly deliver water of useable quality to Tornillo, it would be necessary for
Reclamation to combine the diversions into a single canal heading. Nevertheless, annual Reclamation project
reports included Tornillo District acreage as soon as they were officially a part of the Project, while specifically
excluding acreage (and enumerating the exclusion) in other districts nearby, including Fort Hancock.69
Fort Hancock lands were excluded from reports because the Reclamation Service had briefly considered bringing
these extreme downstream lands into the Project during this same era. However, when Reclamation offered
Project status to water users in the Fort Hancock District these water users had reportedly “refused to bring the
same within the limits of the Rio Grande Project.”70 Although the historical record is scant regarding the reasons
for the Fort Hancock water users’ refusal, the local papers also reported that although the initial plans for Project
expansion had included these farmers, “this was given up.”71
Despite Fort Hancock landowners’ refusal to join the Rio Grande Project, irrigation was critical to their lands’
development. Their refusal, however, had left them in a suboptimal position when it came to Project water
delivery. Although Reclamation was committed generally to providing irrigation to as many acres as possible,
Fort Hancock users’ choice not to join the Project meant that they (and any other non-Project user) had
no permanent or assured right to any of the Project’s water. For example, although Reclamation’s Board of
Engineers met in 1919 and established the Rio Grande Project limits at 150,000 acres, a new landowner who had
purchased 10,000 acres in the Fort Hancock area in late 1919 and wanted water delivered through the system
was told in no uncertain terms that his lands could only be served “on a temporary basis from surplus stored
other Construction Work and Repayment of Same, Box-461 E.P., Folder 3 of 3, U.S. National Archives, Denver; “Acting Chief of Construction
to Director,” March 31, 1920; “Project Manager to Chief of Construction, Denver, Colorado,” Memorandum: Fort Hancock Lands - Rio Grande
Project, March 25, 1920, Records of the Bureau of Reclamation, R.G. 115, Entry 7, Project Administrative and Project Records, 1919-1945,
Project Files, 1919-1929, Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande, Corres. Re Lease of Sale of Water, Thru 1929, 2
of 2, U.S. National Archives, Denver.
65 “A.P. Davis, Chief Engineer, to Secretary of the Interior,” August 11, 1919, Records of the Bureau of Reclamation, R.G. 115, Entry 7,
Project Administrative and Project Records, 1919-1945, Project Files, 1919-1929, Rio Grande 222, Box 903, 222, Transfer Case, Rio Grande
Project, Irrigation Districts, El Paso County Conserv. And Recla. Dist. #2, Thru 1929, U.S. National Archives, Denver; “Warren Act Contract
between the U.S. Reclamation Service and the El Paso County Conservation and Reclamation District No. 2.”
66 U.S. Bureau of Reclamation, “Project History: Rio Grande Project, Year 1920,” 311–21.
67 U.S. Bureau of Reclamation, “Project History: Rio Grande Project, 1923,” n.d., 74, NM OSE Library.
68 U.S. Bureau of Reclamation, “Project History: Rio Grande Project, 1921,” n.d., 296, NM OSE Library.
69 U.S. Bureau of Reclamation, “Project History: Rio Grande Project, 1921,” 296.
70 “Project Manager to Chief of Construction, Denver, Colorado,” March 25, 1920; “Acting Chief of Construction to Director,” March 31,
1920.
71 “Petition for New Irrigation District Ready,” El Paso Times, November 25, 1918, Newspapers.com.
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Elephant Butte Irrigation District. Rio Grande Project History 1924. New Mexico Office of the State
Engineer Library.
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El Paso County Water Improvement District 1. Rio Grande Project History 1924. New Mexico Office of the State
Engineer Library.
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Hudspeth County Conservation and Reclamation District 1. Rio Grande Project History 1924. New Mexico Office of the State
Engineer Library.

water.”72 [Emphasis added.] This temporary status was made abundantly clear in internal correspondence, which
demonstrated Reclamation’s intent to operate the Project as efficiently as possible and not to let excess water
run to waste once the Project was fully operable and acreage fully developed: “As far as possible the amount
of water wasted at the lower end of the Project will be kept at the lowest possible minimum.”73 In fact, when
the Chief of Construction for the Rio Grande Project wrote to Reclamation director A.P. Davis to address the
Fort Hancock landowner situation, he wrote: “As only about one-half of the [project] irrigable area is now in
cultivation, there is during the year 1920 and may be during some future years, some excess water available in
the Elephant Butte Reservoir which might be used on other lands temporarily, provided the rental of this water
under temporary contracts to these lands outside of the present and contemplated project limits does not
involve the Service in a controversy which might prove of a serious nature when the water supply requires that
72
73

“Project Manager to Chief of Construction, Denver, Colorado,” March 25, 1920.
“Project Manager to Director and Chief Engineer,” January 3, 1920.
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delivery of water to these lands be discontinued.”74 [Emphasis added.]
Despite such apprehension, Reclamation executed a Warren Act contract a few years later with Fort Hancock
landowners who were now organized under Texas laws as the Hudspeth County Conservation and Reclamation
District No. 1, or “Hudspeth.” The language of the Warren Act contract underscored the temporary and
uncertain nature of the water supply, as well as the water’s character, providing only “for the sale to the District
[Hudspeth] of such water from the project as may be available without the use of storage from Elephant Butte
reservoir, delivery to be made at the terminus of the Tornillo Main canal during 1925, and thereafter, during such
irrigation seasons as established on the Rio Grande project.”75 [Emphasis added.] By 1924, the official annual Rio
Grande Project histories described the Tornillo Canal’s systemic function as “collecting waste and surplus waters
throughout the project for use on Tornillo lands and for sale as surplus water to the recently organized Hudspeth
County Conservation and Reclamation District No. 1.”76 [Emphasis added.] More about Hudspeth’s development
and role in the Project is described in several sections below.

Completing the Rio Grande Project Construction

In addition to building the Project’s primary delivery infrastructure, Reclamation Project officials soon recognized
that other work would need to be completed to operate the Project efficiently. For example, in order to properly
collect Project data moving forward, the agency found in early years that it had to conduct “farm surveys” in
the Mesilla and El Paso Valleys, since so much of the land being watered had been part of Spanish land grants
and consequently had non-existent or poorly described legal boundaries.77 Additionally, as irrigated acreage
expanded on the Project, farmers and Project engineers recognized that drains were going to be needed to
prevent Project lands from becoming swamped, a problem that was also occurring on other projects across the
West.
Nevertheless, by the mid-1920s, the Project was functioning smoothly, with Elephant Butte storing water for the
farmers, and various diversion dams and canal headgates completed and delivering said water to the farmers
during the irrigation season. Having started from an incomplete and inefficient preexisting system comprised
of hundreds of community ditches and multiple headings on the river, the farmland stretching from the Rincon
Valley in the north to the Hudspeth County line in the south was now receiving a more dependable supply of
water than ever before, and irrigated acreage was increasing as a result. However, although much of the basic
Project infrastructure was in place, continuing efforts to improve water delivery efficiency meant that the Project
as a whole continued to evolve indefinitely.

74
75
76
77

“Acting Chief of Construction to Director,” March 31, 1920.
U.S. Bureau of Reclamation, “Project History: Rio Grande Project, 1924,” n.d., 17–18, NM OSE Library.
U.S. Bureau of Reclamation, 10.
U.S. Bureau of Reclamation, “Rio Grande Project History, Calendar Year 1914,” 4.
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Chapter 2: Project Operation and the First Rio Grande Compact

With the international water crisis with Mexico averted by the signing of the 1906 Treaty and the near complete
buildout of the major Rio Grande Project infrastructure, irrigation-minded people again turned their attention
to the potential for new reclamation and development projects on the river. The demands on the waters of the
Rio Grande never ceased. Whether they originated downstream of the Project as they did with the Hudspeth
District, or upstream of the Elephant Butte Dame in northern New Mexico and Colorado, supply seemed always
to be outstripped by demand. However, with the Project infrastructure having changed the river system so
dramatically, officials contemplated whether the development embargo that had been imposed in 1895 could
and should be withdrawn. As early as 1919, engineers saw the potential for an irrigation and drainage project
upstream from Elephant Butte in a section known as the Middle Rio Grande Valley.1 Other engineers were
examining development potential even further upstream in Colorado’s San Luis Valley, too. The existing embargo
precluded them both. With the unceasing demands on the river from every segment, however, the three states
(Texas, New Mexico, and Colorado) recognized that a permanent agreement to apportion the river’s resources
was necessary. Knowing that any new irrigation project would cause dissent among water users, Colorado and
New Mexico Legislatures adopted laws granting permission for the states to negotiate an interstate compact for
the division of Rio Grande waters between them.2 Texas, concerned about upstream projects’ effects on their
downstream users, joined the group shortly thereafter. Compact discussions began in 1925, but it wasn’t until
February 1929 that the three states signed a temporary agreement, or truce, designed to last for six years.3

Downstream Lands and Hudspeth’s Relationship to the Rio Grande Project

In 1919, as engineers began discussing the possibility of more irrigation development on the Rio Grande, water
users located south of Elephant Butte Dam inevitably felt threatened by the proposed development of upstream
lands. However, not all the lands downstream of Elephant Butte were included in the Rio Grande Project,
and therefore not all had an equal claim to its water. In fact, there was a distinct difference between Project
lands and non-Project lands, and a significant gap between their respective credibility in fighting upstream
developments. In particular, neither the Reclamation Service nor the two Project irrigation districts (EBID and
EPCWID) quite knew how to handle the Fort Hancock/Hudspeth farmers once that group rejected Project
status.4 While the Hudspeth farmers’ concerns about upstream development were the same as those of the
1
Harold Conkling, Engineer and Erdman Debler, Asst. Engineer, “Water Supply for and Possible Development of Irrigation and Drainage
Projects on Rio Grande River, Above El Paso, Texas,” n.d., 76–98, Sub-Series 4.10 Reports: Rio Grande Basin, Box 53, Folder 1383, Water
Supply and Possible Development of Irrigation and Drainage Projects on Rio Grande River above El Paso, Texas, June 1919, Harold Conkling
and Erdman Debler, New Mexico State Records Center and Archives.
2
“An Act Providing for the Appointment of a Commissioner on Behalf of the State of Colorado to Negotiate a Compact or Agreement
Respecting the Use, Control and Disposition of the Waters of the Rio Grande River and for Other Purposes,” in Laws Passed at the TwentyFourth Session of the General Assembly of the State of Colorado (Denver: The Bradford-Robinson Printing Co., 1923), 175–76; “An Act
Providing for the Appointment of a Commissioner on Behalf of the State of New Mexico to Negotiate a Compact or Agreement Respecting the
Use, Control and Disposition of the Waters of the Rio Grande River and for Other Purposes,” in Laws of the State of New Mexico Passed by
the Sixth Regular Session of the Legislature of the State of New Mexico (Albuquerque, N.M.: Valiant Printing Co., 1923), 702–5.
3
T. H. McGregor, “Rio Grande Compact. Report of T. H. McGregor, Commissioner for Texas, to the Honorable Dan Moody, Governor of
Texas,” n.d., 3, Box 2F471, Rio Grande Compact Records, 1924-1941, 1970, Rio Grande Compact Commission, 1924-1941, 1970, Richard
Burges Papers: Rio Grande Commission Conference Reports, Statements, Proposals by Commissioners, 1929, Center for American History,
University of Texas at Austin.
4
“Project Manager to Chief of Construction, Denver, Colorado,” Memorandum: Fort Hancock Lands - Rio Grande Project, March 25,
1920, Records of the Bureau of Reclamation, R.G. 115, Entry 7, Project Administrative and Project Records, 1919-1945, Project Files, 19191929, Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande, Corres. Re Lease of Sale of Water, Thru 1929, 2 of 2, U.S. National
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Project districts’, their refusal to officially join the Rio Grande Project put all the leverage for water delivery in the
hands of the Project irrigation districts and the Reclamation Service. Unlike the Project irrigation districts, which
could make a legal claim to water based on the Reclamation Service’s filings of 1906 and 1908, Hudspeth had
no such claims to the river’s water, only to the Project’s waste. Although the Reclamation Service was generally
invested in providing water to as many acres as possible, engineers had already reduced the actual Project’s
estimated fully developed acreage to 155,000 acres, based on the finite water supply and the lack of Project
efficiencies. Thus Hudspeth’s contracts for rental water were made one year at a time in order to prevent any
unrealistic expectations of water delivery, leaving the farmers of that region little to stand on in the discussions
of upstream use.
In addition to having an unreliable year-by-year water delivery contract, the Hudspeth District also lacked a
consolidated diversion structure, making the delivery of the quantity of water they needed very difficult and
further imperiling the region to increased upstream usage. In the earliest years of Hudspeth’s contract status,
Reclamation delivered water to Hudspeth directly in the riverbed, with Project drains dumping excess water at
the end of the Project back into the channel only to be re-diverted further downstream. For Hudspeth’s many
ditches to physically receive the water, however, Reclamation had to release excess supplies from Elephant Butte
so that the volume was big enough to reach into the ditch headings. Although the 1911 Warren Act under which
Reclamation executed contracts with water users did anticipate that so-called “excess” water from Reclamation
projects could be made available for sale by the Secretary of Interior, it seemed unlikely that such an excess
would exist permanently on the Rio Grande Project. As such, correspondence between the Reclamation and
Hudspeth as well as language in each contract consistently placed Hudspeth in the position of subordination,
due precisely to the uncertain supply of water. Uncertainty aside, parties worked together to solve the problem
of inefficient delivery by determining that the extension of Project infrastructure – the Tornillo Canal – would
help matters. By extending the Tornillo Main Canal into the Hudspeth District and contracting with Reclamation
for the use of the waste water that came through this canal, Hudspeth water users would solve two serious
problems:5 they would obviate the need for excess storage water released into the river bed, and, because
Tornillo’s diversion was upstream from where the river became the international boundary, they would also
prevent illegal Mexican diversions of their water supply on the Mexican side of the river across from Hudspeth’s
lands.6 Nevertheless, the infrastructure changes were not enough to solve the unreliable water supply the
district faced by not being part of the Rio Grande Project.
In 1923, Reclamation directed Hudspeth landowners to take some action “which would make unnecessary the
enormous waste of water on the Project, which could not be continued in case of low water years or with the
increasing area of the original Project being put in cultivation.”7 Later that year, Reclamation’s chief engineer
Archives, Denver; “Acting Chief of Construction to Director,” Memorandum: Rental of water to lands outside of the limits of the Rio Grande
Project, March 31, 1920, Records of the Bureau of Reclamation, R.G. 115, Entry 7, Project Administrative and Project Records, 1919-1945,
Project Files, 1919-1929, Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande, Corres. Re Lease of Sale of Water, Thru 1929, 2
of 2, U.S. National Archives, Denver; “D.C. Henny and L. W. Lawson to Board of Engineers,” Memorandum: Point of Diversion for Irrigation of
San Elizario Island, Rio Grande Project, January 12, 1918, NM OSE Library.
5
“W.T. Young, President Hudspeth County Conservation and Reclamation District No. 1, to the Secretary of the Interior,” August 16, 1923,
Entry 7, General Administrative and Project Records, 1919-1945, Project Files, 1919-1929, Rio Grande 301.4-303, Box 919, 303, Rio Grande
Project, Transfer Case, Petitions for Construction, Fort Hancock, Thru 1929, U.S. National Archives, Denver.
6
“Project Manager to Chief Engineer, Denver, Colorado,” Memorandum: Organization and Petition of the Hudspeth County Conservation
and Reclamation District No. 1 - Rio Grande Project, August 23, 1923, Entry 7, General Administrative and Project Records, 1919-1945,
Project Files, 1919-1929, Rio Grande 301.4-303, Box 919, 303, Rio Grande Project, Transfer Case, Petitions for Construction, Fort Hancock,
Thru 1929, U.S. National Archives, Denver.
7
“Project Manager to Chief Engineer, Denver, Colorado,” Memorandum: Disposition of Surplus Water - Rio Grande Project, April 28, 1923,
Entry 7, General Administrative and Project Records, 1919-1945, Project Files, 1919-1929, Rio Grande 301.4-303, Box 919, 303, Rio Grande
Project, Transfer Case, Petitions for Construction, Fort Hancock, Thru 1929, U.S. National Archives, Denver.
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wrote to the Commissioner of Reclamation that “until it has been demonstrated that less water than heretofore
assumed is required, or that the return water from the El Paso Valley area will be of such quality as to permit
its use without large waste of storage for dilution therefor for irrigation purposes, it is believed inadvisable to
include any large area of additional land in the Project, or agree to supply water to lands outside the Project, by
which farms will be developed depending on this water supply, which must later be discontinued, thus resulting
in large losses to the owners.”8 Having realized their 1918 mistake of not joining the Project when they had the
opportunity, the Hudspeth farmers now approached the situation another way, proposing to merge with the El
Paso County Water Improvement District No. 1 and become part of the Project through that entity.9
Such a merger would entail expanding the irrigated acreage under the Rio Grande Project, however, and Project
officials now recognized that the Project’s supplies were already stretched to or even beyond their limits by the
1920s. Both Project districts (EBID and EPCWID) balked at the suggestion,10 with Reclamation arguing against the
proposal to include Hudspeth on the districts’ behalf. Reclamation made clear that “it is absolutely impossible
to continue present methods of water delivery...because of the large waste which such method necessitates.”11
Project Manager L.M. Lawson explained it this way in 1923: “Assuming that the entire project water supply is
sufficient for 150,000 acres, which area is nearly approached by the present limits of the irrigation district for
New Mexico and that of Texas, the inclusion of the Fort Hancock area on the same basis, insofar as permanent
water right is concerned, is obviously impossible. In the determination of the Project water supply, however,
the recovered water from the Juarez and El Paso valleys below the International Dam [aka the Acequia Madre’s
diversion dam] was not included. Irrigation of these sixty or seventy thousand acres will undoubtedly provide
a run-off which, if properly collected, would probably supply irrigation demands for the area now in cultivation
in the Fort Hancock district.” Because the Project was still incompletely developed, however, it was “difficult to
determine the actual present water status for areas outside of the present project limits.”12
Tellingly, although a 1923 draft of the base contract – outlining the key obligations and how water delivery and
payment would be determined each year – allowed for surplus water that had been stored in Elephant Butte
Reservoir to be provided to Hudspeth when return flows and wastewater were insufficient, and when Elephant
Butte Reservoir spilled.13 But newly appointed Reclamation Commissioner Dr. Elwood Mead, one of the world’s
8
“Chief Engineer to Commissioner,” Memorandum: Petition of the Hudspeth County Conservation and Reclamation District No. 1 - Rio
Grande Project, October 29, 1923, Entry 7, General Administrative and Project Records, 1919-1945, Project Files, 1919-1929, Rio Grande
301.4-303, Box 919, 303, Rio Grande Project, Transfer Case, Petitions for Construction, Fort Hancock, Thru 1929, U.S. National Archives,
Denver.
9
“W.T. Young, President Hudspeth County Conservation and Reclamation District No. 1, to the President and Board of Directors of El
Paso County Water Improvement District No. 1,” August 18, 1923, Entry 7, General Administrative and Project Records, 1919-1945, Project
Files, 1919-1929, Rio Grande 301.4-303, Box 919, 303, Rio Grande Project, Transfer Case, Petitions for Construction, Fort Hancock, Thru
1929, U.S. National Archives, Denver.
10 “Chief Clerk to Director of Finance, Denver, Colo.,” Memorandum: Contract with Hudspeth County Conservation and Reclamation
District, No.1 - Rio Grande Project, August 8, 1924, 115-54-A-81, Office of the Chief Engineer, Denver, Colorado, General Correspondence
Files, 1902-1942, (Engineering), Rio Grande, Box. 1133, 249-T, Rio Grande, Hudspeth County Conservation and Reclamation District #1, Thru
1925, U.S. National Archives, Denver.
11 “Project Manager to Chief Engineer, Denver, Colorado,” August 23, 1923; “L.M. Lawson, Project Manager, to Mr. Roland Harwell,
Manager, El Paso County Water Improvement District No. 1,” September 21, 1923, Entry 7, General Administrative and Project Records,
1919-1945, Project Files, 1919-1929, Rio Grande 301.4-303, Box 919, 303, Rio Grande Project, Transfer Case, Petitions for Construction,
Fort Hancock, Thru 1929, U.S. National Archives, Denver.
12 “L.M. Lawson, Project Manager, to Mr. Roland Harwell, Manager, El Paso County Water Improvement District No. 1,” September 21,
1923.
13 “Commissioner to Director of Finance, Denver, Colo.,” Memorandum: Proposed Contract with the Hudspeth Conservation and
Reclamation District No. 1, Rio Grande Project, October 18, 1924, 115-54-A-81, Office of the Chief Engineer, Denver, Colorado, General
Correspondence Files, 1902-1942, (Engineering), Rio Grande, Box. 1133, 249-T, Rio Grande, Hudspeth County Conservation and
Reclamation District #1, Thru 1925, U.S. National Archives, Denver.

31

the history of interstate water use on the rio grande: 1890-1955

foremost experts on irrigation development, expressed concerns over this language. When commenting on the first
draft of a contract with Hudspeth, he opined that the document appeared “to provide a permanent right,” and that
it was “quite unlike any other water contract heretofore made by the Government.” Mead offered the opinion that if
the contract was executed as written, lands would be permanently developed, “with the thought that this contract
provides for a permanent and substantial water right.”14 He urged against such language, clearly recognizing that
Hudspeth had no such guaranteed right to the waters of the Rio Grande. As a result, the government would only
sign a contract in which this clause had been deleted, leaving only wastewater in the contract. That version of the
contract was signed in December 1924. The Secretary of Interior himself was even involved, writing to farmers in
Hudspeth to let them know that “such flow as has been available at the lower end of the project during the past
year of large upper river discharge cannot be maintained in future years of full project development and low water
periods.”15
Since 1924 then, the Hudspeth District has operated as a wholly separate entity apart from the Rio Grande Project
and has only enjoyed contracts for Project return flows and wastewater,16 with no guarantee to the district for any
water at all. From the start, the contracts between Reclamation and Hudspeth were for seepage, waste, and return
flows recovered from the Rio Grande Project and delivered to the district at the terminus of the Tornillo Main Canal
and delivered into the Hudspeth Main Canal at that point; the historic record is replete with documents stating this
intent and noting that Hudspeth farmers were not entitled to any water. Project Superintendent Lawson further
assured EPCWID’s manager Roland Harwell that any quantity furnished to Fort Hancock would be “on a surplus basis
and subject to prior project demands,”17 with Reclamation’s chief engineer agreeing and stating that, even if the
Tornillo Canal were extended to the upper end of the Hudspeth lands, that it “be understood…that no water can be
turned out of the Elephant Butte Storage for its [Hudspeth’s] benefit.”18 Thus, Hudspeth’s 1918 refusal to join the Rio
Grande Project remained irreversible.
The base contract negotiated at the end of 1924 was essentially for water rental during each irrigation season
starting in 1925, and stipulated that the rental was “secondary and inferior” to the rights of Rio Grande Project
lands.19 The Hudspeth District agreed to pay for the water on a per acre-foot basis, with the Secretary of the Interior
fixing the specific charge every year to correspond to 6% of the construction costs for any Rio Grande Project
works that directly affected the district, plus a proportionate amount of the yearly operation and maintenance
fees associated with those works. The contract did not represent a permanent right to these waters, and the
United States was not obligated to deliver any amount of water. Instead, the Project retained the right to use this
wastewater itself, and the Reclamation Service made it clear that it had plans to develop and manage the Project to
a degree of efficiency such that eventually there may be no wastewater at all.20 In commenting on the final contract
14 “Commissioner to Director of Finance, Denver, Colo.”
15 “Hubert Work, Secretary, to Mr. Paul D. Thomas,” November 28, 1924, Entry 7, General Administrative and Project Records,
1919-1929,Project Files,1919-1929, Rio Grande 223.02- Box 908, 223.02 Rio Grande Lease of Water Contracts Hudspeth County Conservation &
Reclamation Dist., thru Sept. 30, 1929, 2 of 2 Transfer Case, U.S. National Archives, Denver.
16 “Chief Engineer to Commissioner,” October 29, 1923; “L.M. Lawson, Project Manager, to Mr. Roland Harwell, Manager, El Paso County Water
Improvement District No. 1,” September 21, 1923.
17 “L.M. Lawson, Project Manager, to Mr. Roland Harwell, Manager, El Paso County Water Improvement District No. 1,” September 21, 1923.
18 “Chief Engineer to Commissioner,” October 29, 1923.
19 “Contract Between the United States and Hudspeth County Conservation and Reclamation District No. 1, Providing for Rental of Water to the
District” (Department of the Interior, Bureau of Reclamation, Rio Grande Irrigation Project, December 1, 1924), 2, Entry 7, General Administrative
and Project Records, 1919-1945, Project Files, 1919-1929, Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande, Water, Hudspeth
County Conservation and Reclamation District, Thru 1929, U.S. National Archives, Denver.
20 “Contract Between the United States and Hudspeth County Conservation and Reclamation District No. 1, Providing for Rental of Water to
the District”; “Commissioner to the Secretary of the Interior,” Memorandum: Proposed Contract with the Hudspeth Conservation and Reclamation
District No. 1, Rio Grande Project, November 10, 1924, 115-54-A-81, Office of the Chief Engineer, Denver, Colorado, General Correspondence
Files, 1902-1942, (Engineering), Rio Grande, Box. 1133, 249-T, Rio Grande, Hudspeth County Conservation and Reclamation District #1, Thru
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language, Hudspeth’s own attorney, Major Richard Burges, noted that whether they liked the language or not,
the district had “not a vestige of right in the waters of the Rio Grande,” and so the district had to accept the
contract words.21
The requirement in the December 1924 “base” contract that a cost be negotiated each year caused a great deal
of headache for all parties in the two ensuing decades, which will be discussed at some length below. However,
even with the several recurring issues and sticking points surrounding Hudspeth’s water supply and water
contract, the Project districts and the federal government never wavered from the position that Hudspeth’s
claim to water was always subordinate to and subject to Project operations and thus Hudspeth was much more
vulnerable to upstream development than were Rio Grande Project participants.

New Rio Grande Development and Revocation of the Embargo

Meanwhile, continued westward migration throughout the young 20th century had put ongoing pressure on
the upstream resources of the Rio Grande. The San Luis Valley in southern Colorado remained a magnet for
agriculturally minded citizens thanks to the fertility of its soil. However, the valley had begun to experience
major drainage problems due to the over-application of water on the lands. In the San Luis Valley, the problem
was particularly acute, since land in the northern end of the valley sat in what was known as the Closed Basin,
the geology of which let very little water drain back to the riverbed. Therefore, neither irrigated acreage nor
production in the valley had increased as a result of growth, but instead had declined, as more and more land
became seeped and alkalized and water applied to the land had unfortunate effect of raising the water table
and/or evaporating.22 The solution, proposed by Colorado’s Irrigation Engineer Ralph I. Meeker who reported
on the area in 1919 and again in 1924, was to drain the area and conserve the recovered water in a storage
reservoir. His proposal would reclaim the swamped lands and provide a reliable supply of water to the San Luis
Valley as well as the Middle Rio Grande Valley, just south of the Colorado/New Mexico border.23 Meeker argued
in 1919 that his Colorado storage project could proceed “without injury to the Rio Grande Project water supply
or the Mexican treaty obligation.”24 (Emphasis in original.) Still, the Colorado engineers did not have a clear
understanding of the hydrogeology of the basin until the late 1920s, and downstream users were skeptical of
Meeker’s assurances.25 Meeker nevertheless advocated the revocation of the federal embargo that had been in
place since 1895 and Colorado engineers began developing plans for several Colorado reservoirs including one
called the Vega-Sylvester, high in the basin.
Just downstream of the Colorado/New Mexico border, residents of the Middle Rio Grande Valley saw
development potential in their own region, as well, and were frustrated at having been deprived of water by
“vigorous development in Colorado above and the Reclamation Organization below.”26 A 1919 report written
1925, U.S. National Archives, Denver.
21 “Richard F. Burges to Mr. Louis C. Hill,” February 18, 1925, Box 4X188, Hudspeth District, 1924-1931, Center for American History,
University of Texas at Austin.
22 R.I. Meeker, “Water Supply, Irrigation and Drainage, Present and Future Conditions, San Luis Valley, Colorado” (Denver, May 1924), 4–6,
NM OSE Library.
23 Meeker, 6–7.
24 R.I. Meeker, “Review of Water Supply, Drainage, Irrigated Areas, and Consumptive Use of Water, Rio Grande Basin above Fort Quitman,
Texas” (Denver, August 1924), 14, NM OSE Library.
25 “E.F. Osgood to Mr Herbert Yeo, State Engineer,” September 14, 1927, Box 2F468, Rio Grande Compact Commission Records, 19241941, 1970, Rio Grande Compact Commission Records, 1924-1941, 1970 Richard Burges Papers: Correspondence, 1924-1935, 1927,
Center for American History, University of Texas at Austin.
26 C.R. Hedke, “A Report on the Irrigation Development and Water Supply of the Middle Rio Grande Valley, N. M., As It Relates to the Rio
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at the same time as Meeker’s Colorado study had hinted at possible avenues for development in this valley
and residents were eager to pursue this development further.27 Following the establishment of the Rio Grande
Compact Commission in 1924, the New Mexico Legislature appropriated $25,000 for a cooperative investigation
between New Mexico and the Reclamation Service to study and report on the irrigation development and
water supply of the Middle Rio Grande Valley.28 Reclamation Engineer Homer Gault issued a detailed report on
a potential Reclamation Service project in the Middle Rio Grande Valley in 1924.29 Similar to lands in Colorado,
Middle Rio Grande lands were suffering from a lack of drainage, rendering many of them swamped and not
susceptible to cultivation; the water table in more than 90% of the valley had risen to a depth of less than four
feet.30 According to a New Mexico engineer who assessed Gault’s report during compact negotiations in 1925,
the combination of seeped lands and increased Colorado diversions had reduced irrigated acreage in the Middle
Rio Grande from a high of 125,000 in 1880 to 40,000 acres in 1925. He said that the middle valley was 200,000
acre-feet short of its necessary water supply, but assured downstream users that reverting to irrigation of the full
125,000 acres in the Middle Valley would not “endanger nor injure” the water supply of basins further south.31
Furthermore, Middle Rio Grande development proponents believed that a great deal of return water would be
developed and usable downstream of the middle valley if a Middle Rio Grande project were to move forward.32
The New Mexico engineer believed that the newly formed Rio Grande Compact Commission could, by allowing
for development of the Middle Rio Grande, correct the injustices heaped upon New Mexico over the years by
upstream users and provide “the general defense of its entire water rights wherever endangered.”33
Just a few months after the engineer issued his report, on May 20, 1925, Secretary of Interior Hubert Work did
in fact revoke the longstanding embargo. Work’s action cleared the way for reservoir right-of-way applications
in Colorado and New Mexico and it wasn’t long before applicants submitted proposals for the Vega-Sylvester
Reservoir and others in Colorado, as well as for Gault’s proposals for storage for Middle Valley users.
Contemporaneously, the New Mexico Supreme Court affirmed the constitutionality of the Middle Rio Grande
Conservancy District (MRGCD), clearing the way for a development project to take place in that region.34
Unsurprisingly, the specter of new development reignited latent hostilities between the three Rio Grande
states. There was a great sense of urgency to construct new projects, since Secretary Work’s order reversing
the embargo was accompanied by a stipulation that abrogation of water rights would occur if proposed
developments were not completed within five years.35 Colorado’s reservoir construction plans, therefore, in
combination with New Mexico’s middle valley project, brought the promise of an interstate lawsuit. It was
unclear whether New Mexico would sue Colorado, with Texas acting as intervenor, or if Texas would file the
original suit against both upstream states. Regardless, the threat of an interstate battle to prevent further
upstream depletions on the river loomed.36
Grande Compact” (Santa Fe: State of New Mexico, the Rio Grande Valley Survey Commission, January 1925), 2, NM OSE Library.
27 Homer J. Gault, “Report on the Middle Rio Grande Reclamation Project: New Mexico” (Denver: U.S. Reclamation Service, March 1924),
17, NM OSE Library.
28 Gault, 8–9.
29 Gault, “Report on the Middle Rio Grande Reclamation Project: New Mexico.”
30 Gault, 43.
31 Hedke, “A Report on the Irrigation Development and Water Supply of the Middle Rio Grande Valley,” 15.
32 “E.F. Osgood to Mr Herbert Yeo, State Engineer,” September 14, 1927.
33 Hedke, “A Report on the Irrigation Development and Water Supply of the Middle Rio Grande Valley,” 8.
34 Pearce C. Rodey, Attorney and J.L. Burkholder, Engineer, “The Middle Rio Grande Valley Project: Status and Information Relative
to Development of Official Plan for Flood Control, Drainage, and Irrigation, Prepared for U.S. Bureau of Indian Affairs” (Albuquerque, New
Mexico: The Middle Rio Grande Conservancy District, January 1, 1927), 4, NM OSE Library.
35 “San Luis Defies New Mexico to Halt Dam Plan: Mass Meeting Votes to Push Reservoir Project; Fight Suits If Filed,” Press Release,
Denver Evening News, March 10, 1928.
36 “Richard Burges to Mr. J.W. Taylor, President, Elephant Butte Irrigation District,” July 2, 1927, Box 2F468, Rio Grande Compact
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Despite the threat of litigation, water engineers found themselves extremely busy gathering data, assessing
plans, and preparing for construction in all three states. Colorado was intent on building the Vega-Sylvester
Dam for which it had received a right-of-way from the federal government but was also investigating the Wagon
Wheel Gap Reservoir. This alternative reservoir, located about 70 miles downstream from Vega-Sylvester,
had more support from Texas and New Mexico because it would have a larger capacity and would provide
better flood control to the two lower states than the Vega-Sylvester Dam.37 Meanwhile the Middle Rio Grande
Project seemed to garner the support of both Texas and New Mexico, which both accepted the conclusions of
studies proclaiming that “re-habilitation of the project will improve the river regimen and conserve water.”38
On that project, Chief Engineer Joseph Burkholder’s final report to the MRGCD suggested that drainage of the
Middle Valley lands would result in the irrigation of a net 129,000 acres of land, restoring the area’s previous
productivity.39 Through construction of a storage reservoir called El Vado on the Rio Chama (a tributary of the
Rio Grande located just south of the Colorado-New Mexico State line and northwest of Santa Fe), Burkholder
asserted that the Rio Grande’s flow could be regulated, with flood protection provided in the spring and water
available during irrigation season, as well.40 Importantly, Burkholder concluded that Middle Valley development
would “not infringe on the water supply for lands dependent on the Elephant Butte Reservoir.”41 Earlier studies
had reached the same conclusion.42 With what appeared to be widespread agreement on the value of the
MRGCD Project to the upper basin at large, the focus remained on Colorado’s development plans. Tension over
Colorado’s development made clear that the Rio Grande states needed a system that would permanently and
equitably divide the river before additional projects moved forward. The recent conclusion of the Colorado River
Compact in 1922 provided a model to these three states as they continued to tussle over the Rio Grande. (See
map next page).

Negotiating the Truce

As engineering plans moved rapidly forward in all three Rio Grande states, the Compact Commission remained
largely out of the process. Following brief negotiations between only New Mexico and Colorado early in the
commission’s existence and the joining of Texas in 1926, several months of intensive data collection by engineers
followed. Then, the commission was inactive for several years.43 By the summer of 1928, the commission had
made a little progress toward negotiation of a truce, but major disagreements remained.
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and Archives.
38 Osgood, “Preliminary Report Upon the Use, Control & Disposition of the Rio Grande and Its Tributaries Above Fort Quitman, Texas,” 13.
39 Joseph L. Burkholder, “Report of the Chief Engineer Joseph L. Burkholder: Submitting a Plan for Flood Control, Drainage and Irrigation
of the Middle Rio Grande Conservancy Project” (State of New Mexico, Middle Rio Grande Conservancy District, August 15, 1928), 56, NM
OSE Library.
40 Burkholder, 53.
41 Burkholder, 96.
42 Burkholder, 198.
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Water storage locations on the Rio Grande. Enclosure, A.F. Walter to Acting Commissioner, Rio Grande Joint Investigations.
October 20, 1936. Records of the Bureau of Reclamation, Entry 7, Box 937, Folder 301, Rio Grande Basin Engineering and
Board Reports on Construction Features, 1930-1937 (August). U.S. National Archives, Denver.

Speculation was rampant about what each state would demand at an interstate negotiation. MRGCD engineer
R.G. Hosea predicted that Colorado would argue for a specific volume of water delivered at the Colorado/
New Mexico state line, leaving Colorado officials to otherwise independently manage the water within state
boundaries.44 Hosea believed, however, that downstream parties would only agree to such a position if Colorado
built a reservoir on the state line to guard “against shortage to lower interests, keeping it full in intermediate
periods,”45 a concept that became known as the State Line Reservoir. The idea behind constructing a storage
facility on the state line was that the state would store excess water “below any possible diversion by Colorado,”
ensuring that lower states would receive their share of the resource. Without such guarantees, Hosea doubted
whether a treaty or compact could ever be achieved.46 New Mexico and Texas, meanwhile, favored a division of
water based on proportionate flow. New Mexico consulting engineer D.C. Henny proposed a delivery schedule
for Colorado in an elaborate table of monthly surpluses and shortages, a method to which Meeker and other
Colorado engineers objected, believing that the “inelastic” schedule would impose an impossible burden
on Colorado during periods of shortage as well as unfairly restrict San Luis Valley development.47 Because
44 R.G. Hosea, “Report on Irrigation in the Rio Grande Valley” (State of New Mexico, the Rio Grande Survey Commission, 1928), 74, NM
OSE Library.
45 Hosea, 82.
46 Hosea, 82.
47 “D.C. Henny, Consulting Engineer for New Mexico and Texas, to Mr. Francis C. Wilson, Compact Commissioner for New Mexico,”
January 23, 1929, Box 2F469, Rio Grande Compact Commission Records, 1924-1941, 1970, Rio Grande Compact Commission Records,
1924-1941, 1970, Richard Burges Papers: Correspondence, 1924-1935, 1929 (Folder 1 of 2), Center for American History, University of Texas
at Austin; “D.C. Henny to Francis C. Wilson,” January 28, 1929, NM OSE Library.
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their recommended method presented potentially insurmountable problems, the two downstream states
alternatively suggested that calculations be based on the amount of water in Elephant Butte at any given time
as well as the meeting of MRGCD’s water rights. In other words, if Elephant Butte was full, Colorado would
have few restrictions on use (other than obligations to MRGCD), and conversely, if it were empty, lower states
would demand all discharge feasible from Colorado.48 Colorado’s response to the proportionate flow discussion
was to suggest a schedule substituting calendar year flows for monthly flows, as well as a period of ten years
for calculations, a method to which Texas and New Mexico objected since it gave Colorado an uncomfortable
amount of flexibility in meeting the terms of any proposed compact.49 There seemed to be no outward
agreement during this speculative phase of negotiations.
The proposals and speculations were, however, moving the agreement process forward. By the time the parties
met in January 1929 to work out the details of what was now thought of as a temporary compact, Colorado had
agreed not to deplete the Rio Grande’s flow at the state line for the life of the compact and to furnish water to
the Middle Valley, if it was permitted to construct a Closed Basin drain in the San Luis Valley, the intent of which
was to free up the water in the Closed Basin that was currently trapped. Colorado agreed with Texas and New
Mexico that a State Line Reservoir – if constructed – would help to regulate flood flows for the downstream
states, and all three states agreed that the Middle Valley should be permitted to divert or store water equivalent
to any spill from Elephant Butte Reservoir. According to Hosea, the proposed compact, including the projects
and conditions outlined above, represented no more than a “six-year cessation of hostilities,” as opposed to a
permanent solution.50 Following several days of meetings in Santa Fe, the commission arrived at a draft compact,
and each state signed it on February 12, 1929.51
Though called a compact, the document was more accurately a six-year truce, “during which period of time
Colorado agrees not to impair the flow of the river by new or increased diversions or storage within the limits
of Colorado, unless and until such depletion is offset by increase of drainage return,”52 a reference to the Closed
Basin drain, a compromise to which Colorado had only reluctantly agreed.53 New Mexico was more positive
about the compact and its potential to successfully guide the future development of the river. New Mexico
compact commissioner Francis C. Wilson reported to New Mexico Governor Richard Dillon on the compact
and spent a considerable amount of time explaining both the situation concerning the San Luis Valley’s Closed
Basin drain and the need for the State Line Reservoir, both of which were proposed in the compact. Wilson
felt strongly that the construction of the drain from the Closed Basin of the San Luis Valley to the Rio Grande
was feasible and would augment the flow of the Rio Grande by 175,000 acre-feet per year thereby providing
“a steady and equated flow throughout the year” to downstream users.54 Plus, for every bit of water returned
to the Rio Grande at the state line by the drain, Colorado could use an equivalent amount without damage to
48 “Comments Bearing on Compact Negotiations,” n.d., Box 2F471, Rio Grande Compact Records, 1924-1941, 1970, Rio Grande Compact
Commission Records, 1924-1941, 1970, Richard Burges Papers, Memoranda and Comments, Undated, Center for American History,
University of Texas at Austin.
49 “D.C. Henny, Consulting Engineer for New Mexico and Texas, to Mr. Francis C. Wilson, Compact Commissioner for New Mexico,”
January 23, 1929; “D.C. Henny to Francis C. Wilson,” January 28, 1929.
50 Burkholder, “Report of the Chief Engineer Joseph L. Burkholder: Submitting a Plan for Flood Control, Drainage and Irrigation of the
Middle Rio Grande Conservancy Project,” 231.
51 Francis C. Wilson, “Rio Grande Compact Report of Francis C. Wilson, Commissioner for New Mexico” (Interstate River Commission for
the State of New Mexico, n.d.), Box 2F471, Rio Grande Compact Records, 1924-1941, 1970, Rio Grande Compact Commission, 1924-1941,
1970, Richard Burges Papers: Rio Grande Commission Conference Reports, Statements, Proposals by Commissioners, 1929, Center for
American History, University of Texas at Austin.
52 Wilson, 1.
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54 Wilson, “Rio Grande Compact Report of Francis C. Wilson, Commissioner for New Mexico,” 17.
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water users in the downstream states. Wilson argued that the drain would thus benefit both Colorado and New
Mexico. As to the State Line Reservoir, Wilson explained that its construction would allow Colorado to deliver to
the state line a regular amount of water regardless of the time of year and would thus make the most efficient
use of the water in both states. This regulated flow would be of particular use to the MRGCD. Wilson concluded
that the compact would lead to cooperation between the three states, would use the water of the Rio Grande
the most efficiently, would maintain a set flow at the state line between Colorado and New Mexico for six years
regardless of developments in Colorado, would avoid litigation, would lead to the drainage of the Closed Basin
and thereby augment the flow of the Rio Grande, would lead to the construction of the State Line Reservoir and
thereby stabilize the water supply in New Mexico, and would allow a more permanent compact to be drawn up
in six years.55
Soon after the compact conference, Colorado’s representative Delph Carpenter informed the commission
that even though Colorado’s representatives had signed the draft compact during the meeting in Santa Fe,
the state government would not sign the document to make it final. The upstream state had developed two
major concerns about the draft. First, the draft compact required Colorado to deliver a monthly volume at the
Colorado/New Mexico state line based on data that included an era when Colorado’s San Luis Valley was far
less developed, and therefore less water-hungry. State officials believed these data unfairly represented the
current situation. Second, Colorado’s studies had demonstrated a large volume of water being wasted at the
downstream end of the Project, a fact which historical research has proven to be true. Colorado felt that it
should not be asked to conserve resources when so much water was being allowed to flow out of the Project
unused.56 Consulting engineers for the downstream states took issue with Colorado’s stance. They maintained
that Colorado could simply not be permitted to increase its water use unless the water supply was augmented
from another source, such as a sump drain in the Closed Basin or more efficient drainage in all of Colorado’s
swamped areas.57
In the days following Colorado’s announcement that it had backed out, compact commissioners altered the
compact’s final language so that all three states would find it acceptable, which they ultimately did, and signed.
Most important, perhaps, was the inclusion of Article V, which established that Colorado “must not cause the
flow at the State line to be depleted.”58 Although the article lacked the specificity desired by the downstream
states, all parties knew that construction of the Closed Basin drain and the State Line Reservoir in the ensuing
years would be critical to reaching permanent compact terms in 1935, when the temporary compact was set
to expire.59 All three states began to lobby the federal government to include funding to construct the Colorado
infrastructure as part of the bill ratifying the compact. They argued to federal representatives that funding the
State Line Reservoir should be seen by the government as compensation to American water users for the water
the United States promised to Mexico in the 1906 treaty,60 since that treaty had “permanently deprived these
55 Wilson, 17.
56 Delph E. Carpenter, “Statement by Delph E. Carpenter, Commissioner for Colorado,” February 6, 1929.
57 “D.C. Henny, et al to Hon. Francis C. Wilson, Commissioner for New Mexico and Hon. T.H. McGregor, Commissioner for Texas,”
February 7, 1929, NM OSE Library.
58 “Francis C. Wilson, Interstate River Commissioner for N.M., to Hon. T.H. McGregor, Rio Grande Compact Commissioner for Texas,”
February 22, 1929, Box 2F469, Rio Grande Compact Commission Records, 1924-1941, 1970, Rio Grande Compact Commission Records,
1924-1941, 1970, Richard Burges Papers: Correspondence, 1924-1935, Correspondence with T.H. McGregor, 1926-1930, Center for
American History, University of Texas at Austin.
59 “Francis C. Wilson, Interstate River Commissioner for N.M., to Hon. T.H. McGregor, Rio Grande Compact Commissioner for Texas.”
60 “Francis C. Wilson, Interstate River Commissioner for N.M., to Maj. Richard F. Burges,” March 18, 1929, Box 2F469, Rio Grande
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states of the use of that amount of water for their development.”61 The animosity between the states aside,
they were united in asking the federal government to ratify the compact and to help fund the infrastructure its
success relied upon.
The federal government seemed set to comply with the Rio Grande states’ desires when opposition came from
what was now known as the Bureau of Reclamation, or the former Reclamation Service. The head of that agency,
Commissioner Elwood Mead, did not like the compact terms, and he also did not like the federal bill proposed to
ratify it, the draft of which included federal funding for Colorado’s infrastructure. In Commissioner Mead’s words,
the compact was meant only to be a “temporary expedient” in which Colorado agreed not to “cause or suffer
the water supply at the state line of Colorado and New Mexico to be impaired by new or increased diversions for
storage within the limits of that state,” unless those depletions were offset by drainage returns and/or until the
State Line Reservoir was constructed, but no later than June 1, 1935.62 Mead did not like that the compact held
his agency hostage and demanded financial support from it, nor did he believe that the compact did the job that
a real interstate compact should do. He persuaded Secretary of the Interior Ray Lyman Wilbur of his beliefs, who
subsequently informed Congress of his own opposition on the same basis. Additionally, Wilbur noted that the bill
and the compact generally provided “for Federal expenditures for reimbursement of which no provision is made,
and of a character which would set an undesirable precedent.”63 In the end, Congress passed the compact into
law without the provision for federal funding of Colorado infrastructure. Without funding, and to the dismay of
Rio Grande water users who were hopeful about the potential for an augmented supply, no State Line Reservoir
was ever constructed.
Nevertheless, with a temporary compact in place and ratified into law, many downstream users could be more
confident that upstream diversions would not radically affect their irrigation practices. The compact would
allow for Rio Grande Project water users to continue receiving the same allotments of water, and Middle Valley
residents had hope that their developments would soon enhance the irrigation of their own valley without
interference from Colorado users. The Hudspeth District, however, remained in limbo. Their status as contractusers of excess Rio Grande Project water was not in any way protected by the temporary compact and as use of
the river increased there was likely to be less “excess” than ever before.
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Chapter 3: The First Compact Era: 1929-1935
Implementing the Compact

Regulating a river in the midst of a worldwide economic depression and in the face of interstate and
international tension was a challenge. Little did anyone know when they signed the 1929 Compact how
dramatically the world would change that October. Nevertheless, the 1929 Compact – signed before the October
1929 stock market crash which launched the Great Depression – quelled immediate tensions between the
states and provided temporary relief through various Compact articles that addressed each of their concerns, as
well as through a requirement that maintenance of the “status quo on the river” be the primary consideration
of this temporary Compact.1 For instance, the Compact addressed Texas and New Mexico’s concerns over
Colorado’s development through Articles II, IV, V, and VIII with Articles II and IV identifying the draining of
the Closed Basin (and returning of that water to the river) to be of the utmost importance as a means of
compensating Rio Grande users for waters given to Mexico in 1906 treaty. Then Article V prohibited Colorado
from further depleting the Rio Grande until such depletions were offset by drainage returns, and Article VIII
provided Colorado’s consent for a storage reservoir to be constructed below the lower state bridge, i.e. just
north of the state line in Colorado. As far as Colorado’s concerns about water being wasted at the lower end
of the Rio Grande Project, the Compact’s Article III required New Mexico and Texas to establish and maintain
gauging stations between Elephant Butte Dam and the lower end of the Rio Grande Project in order to monitor
all releases, flows, distribution, and waste of water. Meanwhile, the Compact addressed Texas’s concerns about
New Mexico’s water use in the Middle Valley in Article XII, which assured the other two states that New Mexico
would not “cause or suffer the water supply of the Elephant Butte Reservoir to be impaired by new or increased
diversion or storage within the limits of New Mexico unless and until such depletion is offset by increase of
drainage return.”2 The clear language of the Compact dictated, however, that no future negotiations for a
permanent compact were bound by any part of this document, which also meant that the negotiations leading
up to it were quite distinct from those leading to the 1938 Compact.3 Finally, because so much of the 1929 truce
depended on the construction of both a drain and a reservoir in Colorado, it was not clear to any of the parties
how the interstate dispute would be resolved if those projects never came to pass.
The river system was constantly changing as the Rio Grande Project neared complete development with regard
to irrigated acreage as well as canal and diversion dam infrastructure. The Compact accounted for the river’s
changing behavior by demanding the acquisition of data. In addition to the articles described above, one of the
provisions of the Compact was the creation of a Compact Commission, which was to meet annually and prepare
an annual report while working towards drafting a more permanent compact. In order to draft this compact,
the commissioners needed a better understanding of the ever-changing river. At the commission’s first annual
meeting, that body asserted that the clauses of the truce that demanded rigorous data collection were intended
to “provide for the accumulation and preservation of such data as may be necessary to a final and definite
apportionment between the signatory states of the use of the waters of the Rio Grande and its tributaries
1
Language not from compact, but rather Francis C. Wilson, “Rio Grande Compact: Report of Commissioner for New Mexico and Memorandum of
Law on Interstate Compacts on Interstate Streams” (State of New Mexico, 1929), 16, NM OSE Library.
2
Supreme Court of the United States, October Term, 1935, No. --, Original, the State of Texas, Complainant, vs. the State of New Mexico, et al., Bill of
Complaint (October 1935); Wilson, “Rio Grande Compact: Report of Commissioner for New Mexico and Memorandum of Law on Interstate Compacts on
Interstate Streams,” 15.
3
Wilson, “Rio Grande Compact: Report of Commissioner for New Mexico and Memorandum of Law on Interstate Compacts on Interstate Streams,”
9–10.
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above Fort Quitman, and for the purpose of enlisting the federal government in augmenting and stabilizing the
stream flow, on account of deliveries of water to Mexico under treaty obligations.”4 The commissioners were in
agreement at this first meeting that accurate water supply data would be “indispensable in the formulation of
the final compact to which the present compact looks.”5 They also further noted – repeatedly over the ensuing
years – that the “object of all Signatory states is to permit the maximum use and future development of the
Rio Grande consistent with the rights of the respective states.” It was clear that none of the states desired to
permanently limit the uses of the river; to the contrary, each state wanted to maximize their uses within the
limits of the law.6
As such, determination of data collection methods dominated the early years of the temporary Compact’s
implementation on the Rio Grande. The three states, with the cooperation of the International Boundary
Commission and the U.S. Geological Survey, installed gauges and determined agreed-upon methods of
measuring the river. Once those procedural issues were set, the collection and analysis of data (per Article IV
of the 1929 Compact) began, with each member of the Compact Commission receiving identical data annually
including daily gauge heights, discharge curves, and storage stage in Elephant Butte Reservoir.7 With new
gauges all along the river, there was more information available than ever before, despite dozens of previous
investigations. Presumably, this new data would have helped all three states understand the river’s behavior in
light of developments along the Rio Grande over the previous several decades.
The three Rio Grande states used the opportunity of the new data sets to launch new analyses. One of the novel
studies that emerged from the Compact negotiation data was published in 1931. Not surprisingly, the 300+ page
report examined water use and geology in the San Luis Valley. New Mexico State Engineer Herbert Yeo led the
study and examined all previous data collected, including investigations performed by Colorado’s Meeker and
Tipton, as well as the new data being gathered pursuant to the 1929 Compact. Recognizing that Colorado was
awaiting entitlements to construct one of two reservoirs upstream – the Vega-Sylvester and/or the Wagon Wheel
Gap, several miles downstream – in addition to the State Line Reservoir, Yeo’s study found that construction
of Vega-Sylvester (in the northern part of the San Luis Valley) would “seriously menace the water supply
furnished by the Rio Grande to New Mexico,” since he conjectured that all of the water stored would simply
be consumed downstream in the southern part of the San Luis Valley and remain in Colorado.8 If accompanied
by a compact and guarantee, however, Yeo thought that the Wagon Wheel Gap site – located nearly 70 miles
further downstream in the San Luis Valley – could be effectively used to regulate flow into New Mexico thanks to
that proposed reservoir’s greater holdover storage capacity. Yeo concluded that possible depletions associated
with increased irrigation in Colorado posed “a future threat upon the water resources of [New Mexico] of such
magnitude that it may seriously impair the agriculture dependent thereon.”9
4
“First Annual Report of the Rio Grande Compact Committee” (Rio Grande Compact Committee, January 16, 1931), Box 2F470,
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unpaginated.
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Grande Compact Committee, February 12, 1932), Box 2F470, Rio Grande Compact Commission Records, 1924-1941, 1970, Center
for American History, University of Texas at Austin; “Third Annual Report of the Rio Grande Compact Committee” (Rio Grande Compact
Committee, January 26, 1933), Box 2F470, Rio Grande Compact Commission Records, 1924-1941, 1970, Center for American History,
University of Texas at Austin. As the Third Annual Report states, “’…the primary purpose of the Rio Grande Compact is the maximum
development and conservation of the available supply of the Rio Grande and its tributaries above Fort Quitman’” (4).
7
“State Engineer to L.R. Fiock, Superintendent,” January 20, 1931, NM OSE Library.
8
Herbert W. Yeo, “Report on Water Supply, Irrigation and Drainage, in the San Luis Valley and Adjacent Mountain Areas in the State of
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Rio Grande: R.J. Tipton Measuring River at Tornillo Gauging Station. Top photo, page 6. Nieto Box 1 (Water Records), R.G.
Compact Correspondence 1930-1933, Folder 17. New Mexico Interstate Stream Commission.

Compact parties were all too aware that the 1929 truce would expire in 1935, and that its temporary demand
regarding Colorado’s obligation to deliver the existing amount of Rio Grande water at the state line could be
“renewed, abrogated, or changed.”10 New Mexico’s Yeo hoped that when the parties negotiated a permanent
compact, his state’s compact representatives could use his data as evidence against any greater claims for water
that Colorado might attempt to make. To no one’s surprise, Colorado was also conducting its own investigation
of conditions in the San Luis Valley, and Yeo suspected that the state would vie for even more water from the Rio
Grande in the next round of negotiations, “regardless of the results [or impacts] south of the State Line.”11 Yeo
wrote that New Mexico and Colorado engineers did not and could not see eye-to-eye on these issues and that
“there is small chance of an amicable agreement as to facts and prospects.”12 Yeo urged that before the 1929
Rio Grande Compact expired, New Mexico had to “establish that use of water in the San Luis Valley is wasteful,
extravagant and needlessly injurious to water users on the lower Rio Grande.”13 Meanwhile, Colorado was also
investigating downstream wastes by the Project, sending engineer R.J. Tipton and Colorado Commissioner M.C.
Hinderlider Texas to measure the river at the Tornillo Gaging Station, the Tornillo Ditch, and the head of the
Hudspeth County Canal in order to study potential waste at the southern end of the Rio Grande Project.
Meanwhile, in spite of their differences, all three states came together to lobby the United States to fund drain
construction in Colorado. During the spring of 1933 representatives from New Mexico, Texas, and Colorado
approached Congress to appropriate funds for both the construction of the Closed Basin drain and surveys
for a reservoir along the Colorado-New Mexico state line. Delegations from Colorado and Texas travelled to
Washington D.C. to persuade members of Congress in person of the need for construction of the Closed Basin
drain.14 Additionally, each state’s governor and state engineer wrote to congressmen who sat on the House and
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Yeo, 303.
Yeo, 304.
Yeo, 313.
Yeo, 313.
“State Engineer to Hon. E.K. Neumann,” May 31, 1933, NM OSE Library.
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Tornillo Ditch: Tipton and Hinderlider Measuring Same. September 1930. Bottom photo, page 6. Nieto Box 1 (Water Records),
R.G. Compact Correspondence 1930-1933, Folder 17. New Mexico Interstate Stream Commission.

Senate Committees on Irrigation and Reclamation.15 Finally, the Rio Grande Compact Commission’s third annual
report explicitly recommended the passage of legislation authorizing the construction of the drain16 and all
three state legislatures passed memorials that pressed Congress to fund the project.17 (See map in Chapter 2 for
locations)
In 1935, likely in response to this lobbying effort, the federal Public Works Administration (PWA) commissioned
a study by engineers on the San Luis Valley Drain Committee regarding the feasibility and worth of the Closed
Basin drain project. In the resulting report, authors O.V.P. Stout, F.H. Fowler, and E.B. Debler presented
information on the cost, water supply, and water quality associated with draining the so-called “dead area.”18
Their work began with field investigations carried out in February 1935 that were aimed at revealing whether
some of the projections about the Closed Basin drain were accurate. For example, proponents of the project
asserted that the amount of water recovered by the drain would and should allow Colorado the freedom to
pursue equivalent water development and storage projects in other locations. But the PWA investigation found
that the early estimates on the amount of recoverable water from the drain were “greatly exaggerated,” offering
a picture of the project that was far too optimistic.19 Further, they found it likely that the recovered drain water
would in fact be used locally to bring more Colorado lands under cultivation rather than being released to the Rio
Grande for downstream use as was claimed. For this reason, the authors wrote that “no regular dependence can
be placed on [the drain] securing water in material amount” for downstream users because the overall amount
of water that could be developed was less than that promised in the proponents’ proposal. 20 Additionally, the
authors noted that water quality, and especially salinity, had to be a significant consideration because the drain
water was intended for irrigation use. By diverting the drain water to the Rio Grande and allowing Colorado to
store an equivalent amount of water in the watershed’s headwaters, the project would, in effect, replace fresh
water entering the Rio Grande with already used, saline water for downstream users. While the quantity of
water in the Rio Grande at El Paso might be unaffected by this trade, the salt content would increase by 3-5%
at El Paso, a notable, but not critical, decline in the water’s quality. Although this would “increase the menace
15 “Sam Branton to Hon. Geo. M. Neel, State Engineer,” May 22, 1933, NM OSE Library; “Dennis Chavez to Mr. Geo. M. Neel, State
Engineer,” May 23, 1933, NM OSE Library.
16 “State Engineer to Hon. Sam G. Bratton, United States Senator,” May 17, 1933, NM OSE Library.
17 “Governor to Hon. Bronson Cutting, United States Senator,” May 15, 1933, NM OSE Library.
18 “Report of San Luis Valley Drain Committee to Administrator Harold L. Ickes” (Denver, Colorado: Federal Emergency Administration of
Public Works, February 26, 1935), letter of transmittal, NM OSE Library.
19 “Report of San Luis Valley Drain Committee to Administrator Harold L. Ickes,” 4.
20 “Report of San Luis Valley Drain Committee to Administrator Harold L. Ickes,” 6.
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of salt” it would not “be on an extent to cause alarm,” the authors concluded.21 Despite lukewarm support,
the engineers wrapped up by estimating that the project – at a cost of $580,000 – would recover an average
of 40,000 acre-feet of water per year that would otherwise not drain into the Rio Grande, and that the drain
water would not significantly alter the water quality of the Rio Grande in its lower stretches. The drain would
“continuously salvage a considerable amount of water that is now lost,” especially in years of high runoff22 and
that the project cost as well as the annual maintenance cost ($10,000) was “well within the economic value of
such water in this territory.”23 Therefore they suggested that, if the United States paid for the construction cost
as proposed, the annual maintenance fee that would be paid by farmers would be a worthwhile investment for
San Luis Valley interests to take on.24 However, the investigators made it clear that the drain would be unlikely to
augment supplies for users in downstream states.
Despite the generally positive federal recommendation, the United States did not invest in the drain and the
drain was not constructed. The onset and deepening of the Great Depression was at least one reason for inaction
during the years that the river was regulated by the 1929 Compact. Regardless of the reasons for inaction, as
the deadline for the Compact’s expiration neared without any implementation of the solution supported and
advocated by all parties in 1929, panic set in for the three states. Exacerbating the already tense situation was a
period of low water on the Rio Grande in 1934 and 1935,25 as well as the geographic proximity of what became
known as the Dust Bowl, which affected all three Rio Grande states. While that devastating set of circumstances
was not directly related to the Rio Grande, it nevertheless served as a constant reminder of the Rio Grande
Basin’s overall scarcity of water. Parties intensified their studies of the basin around 1935, so they each would
have a better understanding of the situation and data for the battles to come. Some of these studies revealed
that the amount of water in Elephant Butte Reservoir at the beginning of the 1935 season was less than half
the average amount held by the lake in the previous 15 years.26 In response to the shortage, some water users
began to seek new sources of water, others abandoned their lands, while still others looked upstream to find a
scapegoat for the shortage.

Hudspeth Water in the Inter-Compact Years
The data revealing the shortage in Elephant Butte was the latest in a string of events that led farmers
downstream in the Hudspeth District to unite in seeking a more reliable source of water. In addition to the water
supply shortage from the Project, Hudspeth was also competing with Mexican farmers who were diverting excess
water from the Rio Grande below the Acequia Madre diversion and across the border from Hudspeth lands.
They approached their water insecurity in two ways. First, they aimed to change the language of their 1924 base
contract with the Bureau of Reclamation, and when that raised eyebrows, they tried to officially join the Project
again. Both efforts failed.
Hudspeth had begun discussions to renegotiate its contract with the Bureau of Reclamation in the late 1920s,
when farmers in the district began to suffer from seeped lands and demanded drainage to maintain production.
Hudspeth had been late in its payments to Reclamation for the 1929 water year, a circumstance that had become
21 “Report of San Luis Valley Drain Committee to Administrator Harold L. Ickes,” 25.
22 “Report of San Luis Valley Drain Committee to Administrator Harold L. Ickes,” 3.
23 “Report of San Luis Valley Drain Committee to Administrator Harold L. Ickes,” 26.
24 “Report of San Luis Valley Drain Committee to Administrator Harold L. Ickes,” 26.
25 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937” (Government Printing Office, February 1938), 102.
26 “Superintendent L.R. Fiock to Chief Engineer,” Memorandum: Project Water Supply, 1935 - Rio Grande Project, July 2, 1935, NM OSE
Library.
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common under the stipulations of the original contract, and during the annual negotiations over new rates, the
parties batted around the idea of signing a new base contract in order to avoid similar disputes in the future.
Hudspeth proposed a new contract in February 1930 which contained simple language in Section 4, stating that
“the United States will have available at the terminus of said Tornillo Main Canal, certain water developed from
the Rio Grande project.” In Section 6, the proposed contract simply stated that the United States, “will deliver
to the district at the terminus of the Tornilla [sic] Main Canal during each irrigation season as established on
the Rio Grande Project, such water as may be available at said terminus without the use of storage from the
Elephant Butte reservoir, and as may be required for the proper irrigation of district lands.”27 As prospects for
infrastructure development in Colorado under the 1929 Compact declined and awareness of Elephant Butte’s
water shortage emerged, Hudspeth farmers were under even greater pressure to act. However, several recurring
issues and sticking points made the renegotiation process difficult, leaving issues that remained unresolved by
the time the Rio Grande states signed the permanent 1938 Compact.
The first difficulty Hudspeth encountered in renegotiating its 1924 contract was related to Hudspeth’s repayment
of Rio Grande Project costs. The way that Hudspeth’s original contract was written, Hudspeth farmers reimbursed
EBID and EPCWID a proportionate amount of their respective repayment costs to the United States,28 depending
on the volume of water those districts supplied to Hudspeth. One of the negotiating points for a new contract
was whether Hudspeth should have to pay construction, operation, and maintenance fees for the entire Rio
Grande Project infrastructure or just for the Rio Grande Project drains in the El Paso area that fed the district its
water. The issue boiled down to the origin of Hudspeth’s water: was it water that had been stored in Elephant
Butte, meaning that the district should help pay for the dam’s construction; or was it water derived from
Project drainage in the El Paso Valley, and Hudspeth was off the hook for Elephant Butte costs?29 The Hudspeth
District argued that the benefits of Elephant Butte Reservoir’s storage were expressly omitted from the 1924
contract, and therefore the district could not be expected to pay for the reservoir’s construction, operation,
and maintenance. The two Rio Grande Project irrigation districts, on the other hand, which benefitted from
Hudspeth’s payments offsetting their own, argued that the drains did not actually create a water supply, but
instead allowed for the collection of water that was originally derived from Elephant Butte Reservoir.30 As they
saw it, Hudspeth owed the Project districts a greater offset.
The second sticking point also related to payment. Would Hudspeth be required to pay for all the water available
at the end of the Tornillo Canal, regardless of their ultimate use of it, or could it get away with paying only for
water that it used beneficially? Reclamation and the two Project districts argued for the former scenario, noting
that if the contract obligated the United States to deliver all of its wastewater to Hudspeth rather than use it
elsewhere, then reciprocity dictated that Hudspeth had to pay for it all.31 The Hudspeth District, on the other
27 “Contract Between the United States and Hudspeth County Conservation and Reclamation District No. 1, Providing for Rental of Water
to the District” (Department of the Interior, Bureau of Reclamation, Rio Grande Irrigation Project, Draft 1930), Entry 7, General Administrative
and Project Records, 1919-1945, Project Files, 1919-1929, Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande, Water, Hudspeth
County Conservation and Reclamation District, Thru 1929, U.S. National Archives, Denver.
28 “Contract Between the United States and Hudspeth County Conservation and Reclamation District No. 1, Providing for Rental of Water
to the District” (Department of the Interior, Bureau of Reclamation, Rio Grande Irrigation Project, December 1, 1924), 3, Entry 7, General
Administrative and Project Records, 1919-1945, Project Files, 1919-1929, Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande,
Water, Hudspeth County Conservation and Reclamation District, Thru 1929, U.S. National Archives, Denver.
29 “Hudspeth County Conservation and Reclamation District No. 1 to Hon. Elwood Mead, Commissioner,” July 6, 1928, 115-54-A-81,
Office of the Chief Engineer, Denver, Colorado, General Correspondence Files, 1902-1942, (Engineering), Rio Grande, Box. 1133, 249-T, Rio
Grande, Hudspeth County Conservation and Reclamation District #1, 1928 thru 1930, U.S. National Archives, Denver.
30 “Roland Harwell, General Manager, to Mr. H.J. Devries, District Counsel,” July 12, 1928, Entry 7, General Administrative and Project
Records, 1919-1929,Project Files,1919-1929, Rio Grande 223.02- Box 908, 223.02 Rio Grande Lease of Water Contracts Hudspeth County
Conservation & Reclamation Dist., Oct. 1927 thru Dec. 1929, 1 of 2 Transfer Case, U.S. National Archives, Denver.
31 “H.J.S. Devries, District Counsel to Commissioner, Washington D.C.,” Memorandum: Water charges - Hudspeth County Conservation
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hand, argued that it should be obligated to pay only for water that it used, not for water that simply flowed from
the Tornillo Canal through the Hudspeth Main Canal and back into the Rio Grande, unused.32
The contract language Hudspeth proposed in 1930 concerned EBID farmers and the irrigation district’s Board of
Directors. When they met to discuss the issue, their actions indicated well-placed concerns regarding Hudspeth’s
efforts to usurp Project water rights. Specifically, EBID took issue with the language in the sections 4 and 6
(quoted above) and recommended changes that would better protect EBID’s users and leave no doubt as to
Hudspeth’s secondary status. The language recommended by EBID is highly relevant to today’s dispute and
helps to discern the beliefs and intent of the EBID water users and their representatives. EBID farmers wanted to
ensure that new Hudspeth contract language protected EBID users from any future Hudspeth claims to Project
water. For Section 4, the EBID board thus recommended this substitute language, which put important words
from the original 1924 contract back into the newly proposed contract: “Whereas the United States will have
for disposal at the terminus of the Tornillo Canal certain water which represents operating and unavoidable
wastes of the Rio Grande Federal Irrigation Project, as well as drainage water return from the lands of this
project all of which water may be used for the irrigation of lands within the district.” [Emphasis added.] EBID also
recommended more precise language for Section 6 of the proposed new contract:
The United States will provide for the uses of the District at the terminus of the Tornillo Main Canal and
at other points where its diversion is possible into the canals and distributaries of the district and during
each irrigation season as established by the Superintendent of the Project, such waste and other water
from said project as may be available without the use or release of stored water from Elephant Butte
Reservoir specifically for the irrigation of district lands. The Secretary of the Interior shall be the sole
judge of the availability of such water unless and until the control of the reservoir shall pass into the
hands of the waters [sic] on said federal project.”33 [Emphasis added.]
EBID also objected to another clause that they believed might leave room for misunderstandings in the future:
“we do protest against the clause which reads: ‘and as may be required for the proper irrigation of district lands.’
This undoubtedly would leave a loophole,” EBID’s manager wrote to Rio Grande Project Superintendent L.M.
Fiock, “for many future arguments and disagreements as to what water may be required for a ‘proper irrigation.’
It is conceivable that both quantity and quality of water might be brought in question.” In other words, EBID
objected to any language that could be interpreted as requiring Project districts to deliver a quantity designed
to achieve a particular quality of water for Hudspeth irrigation.34 Any water delivered to Hudspeth was explicitly
secondary and not guaranteed.35
Recognizing EBID’s concerns, Hudspeth proposed yet another alternative plan. Having engaged in controversial
negotiations over rates every year since the first year of its contract with the Rio Grande Project, Hudspeth
requested instead to officially become part of the Rio Grande Project so as to obtain government assistance with
and Reclamation District No. 1, Rio Grande Project, August 11, 1928, 115-54-A-81, Office of the Chief Engineer, Denver, Colorado,
General Correspondence Files, 1902-1942, (Engineering), Rio Grande, Box. 1133, 249-T, Rio Grande, Hudspeth County Conservation and
Reclamation District #1, 1928 thru 1930, U.S. National Archives, Denver.
32 “Hudspeth County Conservation & Reclamation District No. 1 to Hon. Elwood C. Mead, Commissioner,” July 23, 1928, Entry 7, General
Administrative and Project Records, 1919-1929,Project Files,1919-1929, Rio Grande 223.02- Box 908, 223.02 Rio Grande Lease of Water
Contracts Hudspeth County Conservation & Reclamation Dist., Oct. 1927 thru Dec. 1929, 1 of 2 Transfer Case, U.S. National Archives,
Denver.
33 “B. P. Fleming, Manager, to Mr. L. R. Fiock, Project Superintendent,” March 12, 1930, Entry 7, General Administrative and Project
Records, 1919-1945, Project Files, 1919-1929, Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande, Water, Hudspeth County
Conservation and Reclamation District, Thru 1929, U.S. National Archives, Denver.
34 “B. P. Fleming, Manager, to Mr. L. R. Fiock, Project Superintendent.”
35 “B. P. Fleming, Manager, to Mr. L. R. Fiock, Project Superintendent.”
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its drainage construction and of course, to obtain a reliable source of water.36 Reclamation Commissioner Elwood
Mead expressed support for the plan but mentioned, not surprisingly, that the two Project irrigation districts
were opposed to Hudspeth becoming a part of the Project on equal terms with their own districts.37 With some
optimism, Hudspeth formally proposed to join EPCWID.38 Engineer Louis Hill, working on behalf of Hudspeth,
suggested in October 1930 that Hudspeth be given a “first class water right and pay her full proportion of the
cost of Elephant Butte Dam.”39
Just a few months later, Project Superintendent Fiock wrote to the Commissioner of Reclamation and
recommended that negotiations be suspended, with the Depression and drought having thrown Project
operations into chaos.40 Although Hudspeth negotiations and discussions continued throughout the 1930s, there
was little progress. In 1935, Reclamation’s Chief Engineer E.B. Debler wrote to Commissioner Elwood Mead
to let him know that Hudspeth had again made additional attempts to secure a water supply, a “repetition of
efforts made years ago.” Expressing his disapproval, Debler continued that in the context of Rio Grande Compact
negotiations (which had recommenced), “the set-back to Colorado irrigation through the [previous] construction
of the Rio Grande project should not be amplified by the allocation of a water supply to the Hudspeth District.
There is, of course, no objection to the district using the waste waters of the Rio Grande project, but it is very
doubtful that the district can stay in cultivation if its water supply is so limited for the reason that the waste
waters of the Rio Grande Project will become increasingly saline and of more erratic flow as the project attains
a higher duty of water.”41 From Debler’s and many other United States professionals’ perspectives, it was
imperative to keep Hudspeth at arm’s length and to maintain that district’s subservient water supply position.

Shifting Alliances: The Changes of 1935
In 1935, the political landscape along the Rio Grande began to shift. Several issues (set against the context of the
Depression and the Dust Bowl) converged at once to cause panic in Rio Grande states. The driving force behind
the panic was the temporary Compact’s June 1935 expiration date and the need for a permanent apportionment
of the river. Second, the MRGCD completed construction of its project, storing nearly 200,000 acre-feet of water
36 “A. H. Kelly,  Chairman Committee, to Honorable Ray Lyman Wilbur, Secretary of the Interior,” May 12, 1931, Entry 7, General
Administrative and Project Records, 1919-1945, Project Files, 1919-1929, Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande,
Water, Hudspeth County Conservation and Reclamation District, Thru 1929, U.S. National Archives, Denver; “Louis C. Hill to Dr. Elwood Mead,
Commissioner of Reclamation,” October 28, 1930, Entry 7, General Administrative and Project Records, 1919-1945, Project Files, 1919-1929,
Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande, Water, Hudspeth County Conservation and Reclamation District, Thru 1929,
U.S. National Archives, Denver; “Hudspeth County Conservation & Reclamation District No. 1, Wade H. Miller, to Secretary of the Interior,”
October 15, 1930, Entry 7, General Administrative and Project Records, 1919-1945, Project Files, 1919-1929, Rio Grande 223.02, Box 907,
223.02, Transfer Case, Rio Grande, Water, Hudspeth County Conservation and Reclamation District, Thru 1929, U.S. National Archives,
Denver.
37 “Elwood Mead, Commissioner, to Mr. Dobbel,” Memorandum for Mr. Dobbel re letter from Chairman Hudspeth County Conservation and
Reclamation District No. 1, May 20, 1931, Entry 7, General Administrative and Project Records, 1919-1945, Project Files, 1919-1929, Rio
Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande, Water, Hudspeth County Conservation and Reclamation District, Thru 1929,
U.S. National Archives, Denver.
38 “Superintendent to the Commissioner, Washington, D.C.,” Memorandum: Hudspeth County Conservation and Reclamation District No. 1
Consolidation - Rio Grande Project, November 8, 1930, Entry 7, General Administrative and Project Records, 1919-1945, Project Files, 19191929, Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande, Water, Hudspeth County Conservation and Reclamation District, Thru
1929, U.S. National Archives, Denver.
39 “Louis C. Hill to Dr. Elwood Mead, Commissioner of Reclamation,” October 28, 1930.
40 “Superintendent to the Commissioner, Washington, D.C.,” Memorandum: Hudspeth County Conservation and Reclamation District No. 1,
Supplementary Contract, change of due date - Rio Grande Project, May 27, 1931, Entry 7, General Administrative and Project Records, 19191945, Project Files, 1919-1929, Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande, Water, Hudspeth County Conservation and
Reclamation District, Thru 1929, U.S. National Archives, Denver.
41 “E. B. Debler to Dr. Elwood Mead, Commissioner, Bureau of Reclamation,” February 27, 1935, NM OSE Library.
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behind the El Vado Dam on the Rio Chama, a tributary to the Rio Grande, located just south of the ColoradoNew Mexico state line and northwest of Santa Fe, leading to concerns that less water was being contributed to
the main stem of the Rio Grande below the Colorado/New Mexico state line.42 Third, illegal and unaccountedfor Mexican diversions continued to increase, the impacts of which were progressively more acute. Finally, the
Hudspeth District’s attempts to renegotiate its base 1924 contract threatened to require that more water be
released from Elephant Butte Reservoir for downstream users. Together, these concurrent concerns created a
firestorm on the Rio Grande, inciting new disputes between parties, challenging the status quo, and forging new
alliances.

1929 Compact Extension
The problem of the expiring temporary compact was paramount. As it had done annually since 1929, the
Compact Commission gathered on January 28, 1935. This meeting began with heated opening statements.
When United States delegate S.O. Harper later reflected on it, he said that the Colorado delegation came to the
meeting with a chip on its shoulder, carrying residual anger over the 1895 embargo and steadfastly refusing
to entertain any permanent compact that would require it to deliver a specific volume of water to the New
Mexico state line. In private conversations with the Colorado delegation, Harper informed the Coloradans that
without a compact, the courts would have to get involved, a situation that everyone hoped to avoid. Meanwhile,
Major Richard Burges, representing the Rio Grande Project districts, explained that New Mexico and Texas were
unwilling to negotiate a permanent compact until the Closed Basin drain in the San Luis Valley was constructed.
Harper suspected that the real reason for their reluctance was that they had simply not done enough
compilation and analysis of data yet to support their case against additional Colorado water development and
used the drain as a stalling tactic.43 Regardless of reasoning, each state finally conceded to extend the existing
agreement, realizing that a solution designed by the courts could result in a worse situation for any one of the
states. Therefore, they agreed in mid-February 1935 to extend the current truce for two additional years to June
1937, believing that each state would act in good faith. In the interim, each state hoped to obtain research data
collected by the other two states so that all of them would be working with the same information when they
came back together to determine an apportionment.44

Development of MRGCD
Up until 1935, Colorado had long served as both New Mexico and Texas’s primary target of blame for water
shortages in the basin. But the 1929 Compact had required Colorado to cease development until the Closed
Basin drain and State Line Reservoir were constructed, neither of which had yet occurred. And, while small
developments had in fact gone forward in the state, Colorado had not permitted the development of any major
storage projects, in accordance with the agreement. New Mexico, meanwhile, had permitted (with the informal
approval of the other two states) the MRGCD project to move forward with work that involved draining the
swamped lands inside that district’s boundaries and completing the El Vado Reservoir on the Rio Chama in
1935. Of course, this work was not done in secret, but Colorado and Texas suspected that the project they had
informally sanctioned in the 1920s had expanded beyond its original scope. To ensure that New Mexico was
complying with Article XII of the 1929 Compact and not causing any additional depletions in the Middle Valley,
representatives of EBID and EPCWID inspected the MRGCD project in July 1934. That inspection revealed that
42 “El Vado Dam,” Bureau of Reclamation, accessed September 25, 2019, https://www.usbr.gov/projects/index.php?id=96.
43 “S. O. Harper, Assistant Chief Engineer, to Dr. Elwood Mead, Commissioner, Bureau of Reclamation,” February 21, 1935, Entry 7, Project
Correspondence File 1930-1945, Rio Grande Basin, Box 936, 032.1 Rio Grande Basin - Corres re Compact between States of Colorado; New
Mexico + Texas re Rio Grande Basin Water Rights, U.S. National Archives, Denver.
44 “Richard F. Burges to Hon. William E. Clayton, House of Representatives,” February 16, 1935, Box 2F470, Rio Grande Compact
Commission Records, 1924-1941, 1970, Center for American History, University of Texas at Austin.
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MRGCD had developed new, previously uncultivated lands rather than simply draining the previously cultivated
(but now swamped) lands, an action which the Project districts believed was a violation of MRGCD’s original
approvals. When, in 1935, MRGCD applied for funding from the Public Works Administration for an additional
10,000-acre pumping project near Albuquerque, Bureau of Reclamation Commissioner Elwood Mead assured
downstream users that Reclamation had given no approval for such additional plans.45 In fact, although
Reclamation had thoroughly supported the project’s development, the agency’s chief engineer E.B. Debler
asserted that his previously given opinion was based on a certain scenario. He had opined that that the MRGCD’s
original plans would not harm the Rio Grande Project or the flow into Elephant Butte Reservoir, an opinion
that had had been predicated on the assumption that MRGCD’s developments would be “confined to the river
bottom lands.” If now it was shown that the MRGCD moved to cultivate previously uncultivated “virgin” lands,
then “the conclusions heretofore reached can no longer be supported.”46 As such, the blame for perceived water
shortages on the southern end of the Rio Grande Project in Texas was shifting from Colorado squarely to New
Mexico.
Thus, the MRGCD’s developments drove a new wedge between Texas and New Mexico, one that the United
States’ delegate to the Compact Commission S.O. Harper predicted would have to be the subject of a “subcompact” between the two states.47 Taking the issue up, Texas’s new Rio Grande Compact Commissioner T.H.
McGregor wrote to Thomas McClure, State Engineer for New Mexico on April 13, 1935, regarding the shortages
that Texas believed the El Vado Dam on the Chama River was causing at Elephant Butte. McGregor noted that
although all parties had previously assumed that the El Vado Dam would “conserve as much water through
prevention of evaporation as it would store,” meaning that it would not “constitute a diversion of the run-off”
which normally flowed into Elephant Butte, this had not been the case for much of 1935, and the water supply
of Elephant Butte had been “seriously impaired by storage of waters at El Vado Dam.” Aside from noting the
actual problems Texas believed that El Vado Dam was causing, McGregor also explained that the fact that El Vado
Dam had impounded waters destined for storage at Elephant Butte constituted a violation of Article XII of the
Rio Grande Compact, and proposed that McClure confer with all interested parties to make an arrangement that
would not “impair the rights of the lower Rio Grande interests.”48 New Mexico’s McClure took the issue directly
to Chief Engineer Anderson of MRGCD, noting that, “I had planned to take this matter up with the new Interstate
Stream Commission at their first meeting, but the date for this is so indefinite I have decided to forward a copy
of the letter, and will appreciate a statement regarding the contents of same.”49 Anderson responded that
the MRGCD would “do everything possible to bring about an amicable settlement of any differences which
might exist between our District and those in the Lower Valley.”50 However, two weeks later, a more detailed
response from Anderson to McClure explained that MRGCD had studied the matter of the El Vado Dam and had
determined that Texas’s protest lacked substantive support. The district saw “no basis for the statement that our
works have in any way impaired the water supply of the Elephant Butte Reservoir.”51 In fact, Anderson asserted
the returns from MRGCD drainage water had benefitted the lower valley since the beginning of such flows from
45 “E.B. Debler to Dr. Elwood Mead, Commissioner, Bureau of Reclamation,” February 27, 1935, NM OSE Library; “Elwood Mead,
Commissioner, to Mr. F. E. Schnepfe, Director, Projects Division, Public Works Administration,” May 2, 1935, NM OSE Library.
46 “E.B. Debler to Dr. Elwood Mead, Commissioner, Bureau of Reclamation,” February 27, 1935; “Elwood Mead, Commissioner, to Mr. F. E.
Schnepfe, Director, Projects Division, Public Works Administration,” May 2, 1935.
47 “S. O. Harper, Assistant Chief Engineer, to Dr. Elwood Mead, Commissioner, Bureau of Reclamation,” February 21, 1935.
48 “Rio Grande Compact Commissioner for Texas to Mr. Thomas McClure, State Engineer,” April 13, 1935, Box 2F467, Rio Grande
Commission, 1936-1941, 1970, Rio Grande Commission (1936-1939), Center for American History, University of Texas at Austin.
49 “State Engineer to Mr. Carl A. Anderson, Chief Engineer, Middle Rio Grande Conservancy District,” May 13, 1935, NM OSE Library.
50 “Middle Rio Grande Conservancy District, C. A. Anderson, to Mr. Thomas M. McClure, State Engineer,” May 15, 1935, NM OSE Library.
51 “Middle Rio Grande Conservancy District, C. A. Anderson, to Mr. Thomas M. McClure, Rio Grande Compact Commissioner,” May 27,
1935, NM OSE Library.
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the middle valley in 1930. Anderson concluded his letter by writing that “no water was stored at El Vado prior to
this year [1930], hence there can be no reason for a protest, considering drainage return over the past four years
and also that being returned to the river during the current year.”52 Texas did not concur with this conclusion, and
MRGCD’s operations would continue to be contentious in the near-term future.

United States-Mexico Relations
In addition to domestic tensions along the Rio Grande in the mid-1930s, international strife between the United
States and Mexico grew during these years, as well. As noted above, EPCWID water users were concerned over
unauthorized Mexican diversions downstream of the Acequia Madre (where Mexico received its treaty water
in Juarez, across from El Paso and just downstream from the Project’s Franklin Canal) as early as the 1920s, and
these concerns grew more acute into the 1930s as all farmers faced drought conditions. Rio Grande Project
users as well as non-Project downstream farmers had gathered in 1926 to argue that Mexico’s diversions
violated the terms of the 1906 treaty between the two countries,53 and in response, the American section of the
International Boundary Commission collected data, making “extensive preliminary surveys, plans, and estimates
and negotiating with the Mexico Section of the Commission for river rectification and flood control from El Paso
to Fort Quitman.”54 River rectification and the associated infrastructure would play a very important role in water
deliveries to American farmers on the Rio Grande and formed a significant backdrop to negotiations of the 1938
Compact. [See the history of the rectification project below in Chapter 5.]
The International Boundary Commission and the Bureau of Reclamation worked together on river issues, and in
March 1935, the latter agency produced a report on Mexican canal diversions, written by Project Hydrographer
W.F. Resch. Rio Grande Project Superintendent L.R. Fiock had directed Resch to use “available and estimated
Mexican records,” a river flow analysis, and water distribution records from El Paso to Fort Quitman dating from
1931 to 1934. While the data was not thought to be 100% accurate, the investigation still showed “that in 1932 a
large increase in the diversions by the Mexican canals was made and has continued.”55 Resch accused Mexico of
withholding the official Mexican diversion records because they showed “a much greater volume being diverted
than is allowed in the treaty of 1906.”56
Resch believed that one of the most significant challenges of administering the river was that there had never
been a way to measure or control the 60,000 acre-foot treaty delivery obligation to Mexico. The Acequia Madre
– located just downstream but nearly across from the Franklin Canal and in the vicinity of El Paso – did not have
a controlled intake or headgate of any kind. This uncontrolled intake “seriously interfered with the operation of
52 “Middle Rio Grande Conservancy District, C. A. Anderson, to Mr. Thomas M. McClure, Rio Grande Compact Commissioner.”
53 “Minutes of Conference of Rio Grande Water Users Held June 8, 1926, in the Assembly Room of the Chamber of Commerce at
Albuquerque, New Mexico,” June 8, 1926, Box 2F471, Rio Grande Compact Records, 1924-1941, 1970, Box 2F471, Rio Grande Compact
Records, 1924-1941, 1970, Center for American History, University of Texas at Austin.
54 “Project History: Rio Grande Project, Calendar Year 1928,” n.d., 15–16, NM OSE Library.
55 W. F. Resch, “Mexican Canal Diversions in the Vicinity of El Paso, Texas” (El Paso, Texas: Department of the Interior, Bureau of
Reclamation, Rio Grande Irrigation Project, March 29, 1935), Engineering and Research Center, Project Reports, 1910-55, Code 510 Box
722, Mexican Canal Diversions in the Vicinity of El Paso, Texas, U.S. National Archives, Denver. This report is unpaginated.
56 The report was accompanied by a letter from Resch to Fiock in which Resch admitted that he was “not greatly impressed with the
absolute accuracy of the conclusions” in the report, given that he had amassed discharge records from various different canals, wasteways,
drains, and gauging stations, and combined them with evaporation, transpiration, and seepage estimates over a stretch of river 136 miles
long. Resch guessed that the wasteway figures, based on ditchriders’ estimates, were probably the source of the largest amount of error.
Another large source of error was the lack of information on drainage water in the upper Juarez Valley, especially from 1932 onwards, a time
period in which there had been much drain construction but little data collection. Resch was also hesitant because of “very meager data on the
diversion and use of water” in the Juarez Valley. Despite all this, in his letter to Fiock Resch argued that the investigation data clearly showed
that Mexico was taking more than its treaty rights. See Resch, letter of transmittal.
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Diversions from the Rio Grande Below El Paso. 1926. Records of the Bureau of Reclamation. Engineering and Research Center
Project Reports, 1910-1955, Box 722, Mexican Canal Diversions in the Vicinity of El Paso. U.S. National Archives, Denver.
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the Franklin Canal by ‘running’ most of the water around the International [diversion] Dam through the Acequia
Madre head, then to the river through one of the two wasteways.”57 (See photos next page). Thus, in the fall
of 1934, a low water year, badly needed water in the Rio Grande bypassed the intake of the Franklin Canal
completely. This was not an anomaly, Resch argued, but rather such conditions and operations happened year
after year, for the entire irrigation season. He argued that the omission of a headgate was responsible for the
current situation of illegal diversions of river water to Mexico and the resulting and currently increasing difficulty
of distributing water below the City of El Paso on the American side of the river. In compiling the records, he
reported that the Acequia Madre diverted 57,241 acre-feet in 1916 and a similar amount in 1917, but diverted
almost 90,000 acre-feet in 1919, and 81,000 acre-feet in 1920 and 1924. 1925 saw 94,000 acre-feet diverted
to the Acequia Madre.58 The unpredictability of the diversion made planning on the American side impossible.
Furthermore, it was a well-known fact that in addition to excessive and unpredictable diversions in the Acequia
Madre, Mexican farmers were also taking water directly out of the river below the Acequia Madre, a direct
violation of the 1906 Treaty in which Mexico disclaimed all water below the Acequia Madre all the way to Fort
Quitman.
Heightening the volatility of the situation and Mexico’s excessive diversions was the fact that Mexico was
openly entertaining new demands on the water supply from farmers in the lower end of the Juarez Valley below
the Acequia Madre heading. A Mexican engineer was studying valley conditions, and a Mexican presidential
candidate had overtly promised “to do everything possible to secure additional water from the Rio Grande for
the lands in the vicinity of Guadalupe and San Ignacio, below Juarez.”59 The increased demand for water was the
result of Mexico having expanded its irrigated acreage, an increase that Resch thought had begun around 1930.
Initially, this increase in irrigated acreage in the lower end of the valley had coincided with – and was balanced
out by – a decrease in irrigated acreage in the upper Juarez Valley due to waterlogged and alkaline conditions.
But, like in the United States, Mexico had drained its waterlogged lands in recent years through the construction
of at least 100 miles of drains, then gradually reclaimed those lands again for cultivation, creating an even
greater draft on the Rio Grande. Resch estimated that there were 55,000 to 65,000 acres of land in the Juarez
Valley that would come under irrigation again with the new drainage, clearly much higher than the original
25,000 acres anticipated by the 1906 treaty and used as the baseline for Mexico’s 60,000 acre-foot allotment of
Rio Grande water. Resch wasn’t sure if the development of the lower part of the Juarez Valley for irrigation was
officially sanctioned by the Mexican government, but he noted that there was a clear effort to pass Rio Grande
water in excess of 60,000 acre-feet down to the lower valley. Once the river rectification project was complete,
Mexico planned to conduct more infrastructure work on its canals so that the middle step of wasting back to the
river would not have to occur.60 This connection would allow water in the Acequia Madre to travel all the way
down the valley to Guadalupe and San Ignacio.61 Meanwhile, rectification would have important consequences
on the United States’ side of the river, as well.
Resch concluded his report by noting that “the only permanent solution” to the lack of American control of the
57 Resch, “Mexican Canal Diversions in the Vicinity of El Paso, Texas.”
58 Resch, Exhibit No. 4; “T.D. Porcher, El Paso County Water Improvement District No. One, et. al, to the Honorable Secretary of State,”
June 2, 1926, Entry 7, General Administrative and Project Records, 1919-1945, General Files, 1919-1929, 032.3-032.5, Box 36, 032.5,
Transfer Case, Correspondence re Proposed Agreements with Mexico Involving Settlement of Water Rights of International Streams
(Colorado, Rio Grande, & Tia Juana Rivers), 1925 thru 1927, 1 of 2, U.S. National Archives, Denver.
59 Resch, “Mexican Canal Diversions in the Vicinity of El Paso, Texas,” No page.
60 Resch, No page.
61 Resch, No page.
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Head wall of Acequia Madre (foreground) with water recorder and bridge in background showing the absence of a control
structure at the entrance to the canal - taken from the American end of the International Dam. Records of the Bureau of
Reclamation. Engineering and Research Center Project Reports, 1910-1955, Box 722, Mexican Canal Diversions in the Vicinity
of El Paso. U.S. National Archives, Denver.

Rio Grande, Acequia Madre, and Franklin Canal below the International Dam with arrows indicating the locations of
headgates of the two canals. Records of the Bureau of Reclamation. Engineering and Research Center Project Reports, 19101955, Box 722, Mexican Canal Diversions in the Vicinity of El Paso. U.S. National Archives, Denver.
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proper amount of water delivered to Mexico “is the construction of a diversion dam above the point where
the Rio Grande becomes the International Boundary and an All American Canal built from the diversion dam
along the American side of the river to the present Franklin Canal” so as to convey all of the water needed for
the El Paso Valley directly to the Franklin Canal.62 He thought the United States needed to step up and take
responsibility for limiting Mexico’s diversions under the 1906 treaty so that American Project farmers’ crops
would not fail. He also thought that Hudspeth District water deliveries needed to be protected against excess
Mexican diversions going forward, since although Hudspeth had no Reclamation Project rights, the United States
was certainly more invested in American farmers obtaining water than Mexican farmers.63
Other planned changes to the river also aimed to give the Bureau of Reclamation much better control over
the water released from Elephant Butte Dam and deprive Mexico of any water other than its allotted 60,000
acre-feet. Furthermore, the construction of an All-American Canal upstream from the Mexican Acequia Madre
diversion would add to the Bureau’s control and result in a significant savings of water.64 These changes –
and others, including a wholesale rectification of the river channel that was discussed as early as 1926 but
implemented in the 1935-1938 period (see Chapter 5 below) – would help to limit Mexico to its treaty rights and
nothing more.65

Closing Out 1935

The shifting landscape and uncertain ground of 1935 led to significant events toward the end of the year.
First, President Franklin Roosevelt issued a directive in September that there could be no new projects using
Rio Grande waters unless the newly formed National Resources Committee provided an affirmative opinion.
Roosevelt had created this New Deal federal agency and charged it with efficient regional development of
natural resources; it was a quintessential part of Roosevelt’s deep belief in the power of regional and resource
planning.66 Second, Texas filed a complaint against New Mexico in November in the United States Supreme Court
alleging that New Mexico had violated terms of the 1929 Compact by permitting the construction of the El Vado
Dam and development of the MRGCD, and arguing that the MRGCD had adversely affected flow into Elephant
Butte Reservoir and negatively altered the salt content of the water therein.67 Third, in December 1935, the Rio
Grande Compact Commission acquiesced to basin-wide assistance from the National Resources Committee’s
Water Resources Group. At President Roosevelt’s urging, the commission voted to permit this agency to facilitate
a full investigation of the Rio Grande basin and its current patterns and data. Some of the findings in what
became the multi-agency Rio Grande Joint Investigation Report would ultimately form the basis of the 1938 Rio
Grande Compact.

62 Resch, No page.
63 Resch, No page.
64 “Frank B. Clayton, Attorney for Hudspeth County Conservation and Reclamation District No. 1, to Hon. John C. Page, Commissioner,
Bureau of Reclamation,” March 7, 1939, Entry 7, Project Correspondence File 1930-1945, Rio Grande Project, Box 927, 301. Rio Grande
Project - Board + Engineering Reports on Construction Features Jan. 1, 1937, U.S. National Archives, Denver.
65 “L.M. Lawson, Superintendent, to Bureau of Reclamation,” Telegram, February 28, 1926, NM OSE Library.
66 “Franklin D. Roosevelt to Federal Agencies Concerned with Projects or Allotments for Water Use in the Upper Rio Grande Valley above
El Paso,” Memorandum, September 23, 1935, Entry 7, Project Correspondence File 1930-1945, Rio Grande Basin, Box 936, 032.02 Rio
Grande Basin  - Corres re the “Rio Grande Embargo” involving prohibition agains constr. Of Irrigation Works Within the Rio Grande Basin.
1930 thru-, U.S. National Archives, Denver.
67 Supreme Court of the United States, October Term, 1935, No. --, Original, the State of Texas, Complainant, vs. the State of New Mexico,
et al., Bill of Complaint.
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Chapter 4: Arriving at an Equitable Apportionment: The 1938 Rio
Grande Compact
Authorization and Scope of the Rio Grande Joint Investigation

Under the shadow of litigation in December 1935, the Compact Commission met to continue discussing
apportionment and distribution of the Rio Grande. One of the focal points of this particular meeting was the
presentation by Professors Frank Adams (University of California) and Harlan Barrows (University of Chicago),
representing the National Resources Committee. This committee offered to design a comprehensive study of
water use in the Rio Grande Basin to assist the states in dividing the waters of the river. While commissioners
were slightly wary of handing over water investigations to a federal committee, they each recognized that
a lack of data on water availability and water use in the basin still prevailed, particularly now that there
were even more changes to the system with the construction of El Vado. They understood that arriving at
an equitable apportionment depended upon closing any data gaps. In fact, Reclamation engineer and U.S.
Compact representative S.O. Harper described the Compact Commission as having “reached a point where it
was impossible to make any further progress without some workable plan for the collection and correlation of
all pertinent data by a single agency.”1 Thus, an outline of this investigation’s scope and findings – which became
known as the Rio Grande Joint Investigation or “RGJI” – is critical to understanding the Compact, since the 1938
agreement was based on the data collected therein.
The professors began their presentation by posing several questions to the commission to guide the
commissioners toward a resolution that would green-light and help guide the committee’s study. Among the
questions that Barrows and Adams felt the Commission should address in order to properly guide the study
were: “What investigations are needed to determine the extent a) of the present use of water in the area, and
b) of its use at the adoption of the compact?” And, “What, in the long run, will be your needs for water, not
for irrigation supply, but for all other purposes, for city and town water supply, for industry, and the like? What
are the prospects with respect to growth in population and the prospects for new and greater needs for water
associated with that growth?”2 Although there was some consensus among the commissioners regarding the
benefits of laying the issues before “an unbiased tribunal,”3 Barrows balked at this term, noting that the NRC’s
role would merely be that of an “eager assistant,” and not that of a tribunal.4 As discussions continued into the
meeting’s second day, New Mexico specified its desire to obtain data about the potential of augmenting the Rio
Grande’s flows, through storage, trans-mountain diversions, drainage, and the reduction of waste.5 The other
two states also commented on the study’s content. Perhaps most significant at this stage were two points upon
which the three states’ representatives agreed: 1) that the investigation be purely fact-finding and non-binding
on any one state;6 and 2) that each state would seek funds to contribute funding for the work. After some
negotiation over the resolution’s wording, the commissioners resolved to move forward with the NRC’s study
and the RGJI was born. The expressed intent of the RGJI was to provide information that would permit the states
1
“S.O. Harper, Assistant Chief Engineer, to Dr. Elwood Mead, Commissioner, Bureau of Reclamation,” December 7, 1935, Entry 7, Project
Correspondence File 1930-1945, Rio Grande Basin, Box 936, 131 Rio Grande - Cooperation - National Resources Committee, U.S. National
Archives, Denver.
2
“Proceedings of the Rio Grande Compact Conference” (Santa Fe, New Mexico, December 10, 1934), 6, NM OSE Library.
3
“Proceedings of the Rio Grande Compact Conference,” 8.
4
“Proceedings of the Rio Grande Compact Conference,” 9.
5
“Proceedings of the Rio Grande Compact Conference,” 17.
6
“Proceedings of the Rio Grande Compact Conference,” 23.
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to make an equitable division of the waters of the Rio Grande without resorting to the courts.7 It would be led by
the two professors and Engineer in Charge Harlow Stafford, upon whose appointment all state representatives
agreed.8
In the weeks following the commission meeting, the NRC began to facilitate the necessary studies. There were
two critical components: compiling any relevant data that had previously been collected and obtaining any new
data necessary to fill in the gaps. By the end of January 1936, the NRC had initiated communications with several
federal agencies that would conduct different pieces of the new studies: the U.S. Geological Survey (USGS), the
U.S. Bureau of Reclamation (Reclamation), and the U.S. Bureau of Agricultural Engineering (BAE). Each agency
negotiated a memorandum of agreement with the NRC to conduct the research that fell within their respective
areas of expertise. The investigations consisted of: water supply studies (of surface water, return flows, and,
to a small extent, groundwater) to be conducted by the USGS; consumptive use studies of irrigated crops as
well as natural vegetation, to be conducted by the BAE; studies of potential storage opportunities and stream
augmentation, to be prosecuted by Reclamation; and water quality studies, also spearheaded by the USGS with
help from the BAE. The NRC defined the underlying “problem” each of these studies would address in this way:
The major problem of the Middle and Elephant Butte-Fort Quitman sections is the maintenance of an
adequate water supply for irrigation of the lands of the Middle Rio Grande Conservancy District in the
Middle section and of the Rio Grande Project and Hudspeth County Conservation and Reclamation
district in the Elephant Butte-Fort Quitman section. With respect to the latter section, there is the
further problem of maintaining satisfactory control of salinity in the irrigated areas.9
By compiling the results of each independent study as well as previously collected data, the NRC’s RGJI intended
to determine how best to protect existing rights (as they currently existed in the law)10 as well as how to expand
development within the limits of the resource.
Despite the definition of the overall “problem” to be solved by this investigation, constricted resources and
limited funds meant that the studies the NRC commissioned focused on the resources under greatest threat
and where the greatest controversies had occurred: those upstream of Elephant Butte. For instance, the USGS
divided its study of water supply in the basin into surface and ground water investigations. The agency agreed to
research stream and canal gaugings; measurements of return flows and waste; and underground water studies.
They also worked with the BAE on water quality sampling. However, of the $109,000 budget outlined for the
USGS’s work, only $7000 of it was budgeted for any work downstream of Elephant Butte Reservoir.11 Mostly,
the agency reflected the Compact Commission’s concern about the quality of water flowing into the reservoir
as a measure of – in their minds – what was, in turn, being released downstream.12 Furthermore, at a meeting
of RGJI representatives on April 30 and May 1, 1936, consensus for “essential work” below Elephant Butte dam
7
“Proceedings of the Rio Grande Compact Conference,” 4; “S.O. Harper, Assistant Chief Engineer, to Dr. Elwood Mead, Commissioner,
Bureau of Reclamation,” December 7, 1935.
8
“Proceedings of the Rio Grande Compact Conference Held in Santa Fe, New Mexico,” December 2, 1935, 10, NM OSE Library.
9
“Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937” (Government Printing Office, February 1938), 12.
10 As noted in Chapter 3, the Hudspeth Irrigation District was entitled only to unavoidable waste at the downstream extreme of the Rio
Grande Project; that use and the limitations to which it was subject was to be protected.
11 “Rio Grande Joint Investigation: Stream and Canal Gagings, Measurements of Return Flow and Waste, and Underground Water Studies”
(Water Resources Branch, U.S. Geological Survey, n.d.), Entry 454, Records Concerning Rio Grande Joint Investigation, Box 1, National
Resources Committee - Rio Grande Investigation - Ground Water, U.S. National Archives, II.
12 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” see Part V for a discussion of the relationship between salt content of water flowing into the reservoir and the salt content of the
water being released.
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provided only one line item for the Texas lands: “measurement of wastes below [the City of] El Paso only.”13
A memorandum of agreement between the USGS and the NRC reflected that this geographic and substantive
breakdown of work was finally approved on February 28, 1936.14 Thus the areas downstream of Elephant Butte,
including those in Hudspeth County, saw little USGS study under the RGJI, demonstrated by the RGJI final report
section related to the USGS’s water quality and surface water studies, which stated that the “area of irrigated
land in Hudspeth County…[was] not included in the Elephant Butte project or in the present investigation.”15
The Bureau of Reclamation’s work on storage opportunities also focused only on the upstream areas in Colorado
and New Mexico above Elephant Butte. Reclamation divided its research into three sections: reservoirs, transmountain diversions, and power studies.16 Reclamation’s reservoir studies included examination of capacity,
feasibility, and cost for several potential sites, including Wagon Wheel Gap, Vega Sylvester, and Conejos (a
tributary to the Rio Grande) in Colorado; and the State-line, and Willow Creek (on the Chama) in New Mexico.
(See map in Chapter 2.) Minimal study was needed on trans-mountain diversions, especially on the project
known as the San Juan Diversion, considering that a fair amount of investigation had already transpired on that
project. Finally, Reclamation’s power studies constituted a minimal amount of work, with the estimate of work
for this portion of the study totaling only $5,000.17 In addition, the BAE would examine consumptive use in the
basin from Colorado to Fort Quitman, examining evaporation, varying needs of different crops being cultivated
such as alfalfa and cotton, and water consumed by natural vegetation. The agency examined and mapped
vegetative cover and history of past water use, calculating water requirements along the way.18
Despite the Compact Commission’s unanimous agreement on the joint need for more data collection at their
meeting in December 1935, Texas immediately became the state which slowed things down. Not long after the
Compact Commission agreed to work with the NRC, Texas’s engineer adviser Raymond Hill wrote at length in
late January 1936 to Texas colleague and Compact Commissioner Frank Clayton to express reservations about
the RGJI’s evolution and its focus. Texas’s uncertainty and its consequent failure to allocate or commit funds was
already jeopardizing the RGJI. Hill’s six-page letter to Clayton is telling on several fronts related to Texas’s position
going into both the 1935 lawsuit against New Mexico as well as negotiations for a permanent compact. First, Hill
felt that the price tag for various parts of the RGJI was far too high, and that “in-kind” contributions made by
individual states through previously collected data as opposed to cash should be acceptable and would permit
the federal investigation to continue. Second, Hill objected to the groundwater research being designed by USGS,
arguing that the agency “should be limited in extent,” and that “groundwater supplies along the Rio Grande
are of little importance in relation to the total supply.” He never contended that the Rio Grande Project owned
groundwater rights, and he argued that groundwater should be studied only in the San Luis Valley because of the
13 “Proceedings of Inspection Trip, General Conference and Committee Meeting in Connection with Visit of Consulting Committee, April 27 May 2, 1936” (National Resource Committee: Rio Grande Joint Investigation, 1936), 36, Box 2F463, Center for American History, University of
Texas at Austin.
14 “Progress Report on Ground-Water Studies, Rio Grande Joint Investigation (as of April 24, 1936)” (Water Resources Branch, U.S.
Geological Survey, n.d.), Entry 454, Records Concerning Rio Grande Joint Investigation, Box 1, National Resources Committee - Rio Grande
Investigation - Ground Water, U.S. National Archives, II.
15 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 446.
16 “Memorandum of Agreement: National Resources Committee and Bureau of Reclamation, Rio Grande Joint Investigation,” February
25, 1936, Entry 7, Project Correspondence File 1930-1945, Rio Grande Basin, Box 936, 131 Rio Grande - Cooperation - National Resources
Committee, U.S. National Archives, Denver.
17 “Alan Laflin to Mr. Roland Harwell and Mr. N. B. Phillips,” February 8, 1936, Box 2F464 Rio Grande Commission 1935-1938 Pamphlets,
Rio Grande Commission (Pamphlets), Center for American History, University of Texas at Austin.
18 “National Resources Committee: Rio Grande Joint Investigation, Progress Report - August 1, 1936,” 1936, 6, Entry 412, Water
Resources Division, General Correspondence Files, 1907-1954, Box 34, National Resources Committee Reports and Pamphlets, U.S.
National Archives, II.
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Closed Basin and its potential to augment supplies, and even there only “if stations are favorable to the development
of groundwater.” [Emphasis added.] Instead, he wanted the USGS to focus on return flows and waste control. Finally,
Hill complained generally about the social economic turn that he believed the study had taken by including a New
Deal agency focused on rehousing the poor called the Resettlement Administration; Hill believed the agency’s work
was beyond the limits of what the commission had agreed to in December.19 Commissioner Clayton concurred with
Hill’s assessment, and conveyed their concerns to the NRC just a few days later. Clayton told the NRC that Texas
should bear a smaller cost for the study than the upstream states both because he believed Texas’s own records
were up to date and in good order, and because consequently, “little or no investigation will be necessary south of
Elephant Butte dam.” Clayton argued that “the acreage benefiting from the investigation is very much smaller in
Texas than in either Colorado or New Mexico.”20 Finally, Clayton justified Texas’s lower monetary contribution by
pointing to the disproportionate amount of work to be done in Colorado’s Closed Basin, the benefit of which was
negligible to Texas.21 When the engineers met informally in Santa Fe in early February 1936 to discuss the RGJI survey
resources, Texas representatives voiced these concerns again to the group.22 Nevertheless, the budget was set, and
the hard work of collecting and analyzing data began. The group reiterated its demand that Texas contribute its
monetary share of the work, a contribution that would take quite some time to obtain.23

Relationship of RGJI to Texas v. NM
As RGJI-affiliated studies progressed and evolved in 1936 and 1937, a picture of water use on the Rio Grande
emerged in a new, more comprehensive way. As such, the RGJI became a tool not only to collect data to form the
basis for a new, permanent compact, but also to make progress toward settlement of the ongoing lawsuit between
Texas and New Mexico, which Texas had initiated in 1935 over what it claimed was a violation of the 1929 Compact
by New Mexico through its development of the MRGCD and construction of El Vado Reservoir.
However, as the work progressed, more thorough studies into the basin’s quality of water came to form a larger part
of the RGJI than had originally been scoped.24 In part, that was because Texas’s Compact delegation and its litigation
team recognized the difficulty of their state’s case against New Mexico. Because it was proving hard to demonstrate
that MRGCD construction was to blame for a decrease in water quantity into Elephant Butte Reservoir, Texas had
begun to push the matter of declining water quality as a key argument in that lawsuit. The new focus on water
quality may also have been related to salt incursion into the city of El Paso’s municipal supplies that began in 1934.
(This is discussed in detail in Chapter 5.) In September 1936, as Texas was preparing for upcoming hearings in front of
19 “Raymond A. Hill to Mr. Frank B. Clayton,” January 27, 1936, Box 2F464 Rio Grande Commission 1935-1938 Pamphlets, Rio Grande
Commission (Pamphlets), Center for American History, University of Texas at Austin.
20 “Frank B. Clayton, Rio Grande Compact Commissioner for Texas, to National Resource Committee,” February 1, 1936, Box 2F464 Rio
Grande Commission 1935-1938 Pamphlets, Rio Grande Commission (Pamphlets), Center for American History, University of Texas at Austin.
21 As survey details and costs were ironed out, the states’ collective contributions were figured to be $55,000, or approximately $18,500 each.
Texas’s legislature was not scheduled to meet again until January 1937, and Governor John Allred had no authority to allocate funds without the
legislature. Although Texas’s late or potentially nonexistent contribution was controversial among the RGJI participants, the state did ultimately
contribute its equal portion of the $55,000, in the amount of $18,333.33, once its legislature convened in early 1937. “Frank B. Clayton, Rio Grande
Compact Commissioner for Texas, to Mr. Harlowe M. Stafford, Engineer in Charge, Rio Grande Joint Investigation,” March 17, 1937, Box 2F464 Rio
Grande Commission 1935-1938 Pamphlets, Business & Legal 1938, Center for American History, University of Texas at Austin.
22 “Alan Laflin to Mr. Roland Harwell and Mr. N. B. Phillips,” February 8, 1936.
23 Federal funds for the project were made available through June 1937, and eventually, each state contributed as well. “John C. Page, Acting
Commissioner, to Mr. S.O. Harper, Bureau of Reclamation,” October 13, 1936, Entry 7, Project Correspondence File 1930-1945, Rio Grande
Basin, Box 937, 301. Rio Grande Basin - Engineering + Board Reports on Construction Features. 1930 thru 1937 (August), U.S. National Archives,
Denver.
24 “Proceedings of Inspection Trip, General Conference and Committee Meeting in Connection with Visit of Consulting Committee, June 15 to
June 20, 1936” (National Resource Committee: Rio Grande Joint Investigation, 1936), 2–7, Box 2F463, Center for American History, University of
Texas at Austin.
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U.S. Supreme Court-appointed Special Master Charles Warren in the Texas v. New Mexico case, Hill explained the
two “distinct divisions” of evidence that the state planned to pursue. The first was New Mexico’s violation of the
1929 Compact, and especially the provision prohibiting New Mexico from allowing the water supply of Elephant
Butte Reservoir to be “impaired.” Hill interpreted this language to mean that no change could “reduce the value
of the water supply.”25 Nevertheless, Hill anticipated that proving this point was going to be difficult for Texas,
since accurate records were lacking. He even stated that “definite proof” of New Mexico’s Compact violation
would be “very difficult, if not impossible.”26 It would be very difficult to determine, for example, whether New
Mexico had in fact increased its diversions, although Hill was convinced that New Mexico has seen an “increase
in the amount of acreage served.” As a result of these challenges in Texas’s case, Hill had concluded that to prove
New Mexico’s Compact violation, Texas’s second prong should focus on a water quality demand instead of water
quantity, arguing that “there must be passed out of the Valley at least as much salt” as was brought into the
valley. This second “division” of Texas’s case would depend on a demand for what he called “equivalent service.”
He made the most succinct statement of this in a September 1936 letter to Clayton: “the lands in the lower end
of the El Paso Valley Division of the Rio Grande Project are entitled to and should receive service equivalent to
that of the lands in the Mesilla Valley. This has not been the case in the past and in order to accomplish this more
reservoir water must be passed down the river for use on lands in the lower end of the Project, regardless of
the amount or quality of water which the Hudspeth District diverts into its canal.”27 (Emphasis added.) Hill felt
confident that Texas could show that more (not less) water was needed in the lower part of the Project lands
“to give equivalent service and to maintain the salt balance” throughout the Rio Grande Project. However, it
is important to note that neither Hill nor his contemporaries ever suggested that lands below the Project were
entitled to this same service.28 Ultimately, the takeaway from Hill’s correspondence to Clayton was that Texas
used the concept of water quality as a way to demand bigger releases from Elephant Butte to satisfy Texas’s
concerns over a potential decrease in quantity.29
Hill did recognize the challenging nature of the position he was recommending that Texas adopt, and correctly
anticipated the substance of New Mexico’s defense. Even after hearings in front of the Special Master had
commenced, Hill told legal advisor Major Richard Burges that Texas would be hard pressed to prove that the
MRGCD development had caused “any material continuing reduction in the quantity of water reaching Elephant
Butte Reservoir,” and that Texas “must rely largely on the fact that reduction in quality will necessitate the use
of more water on the lands below Elephant Butte.”30 [Emphasis added.] Hill speculated that New Mexico’s legal
defense would focus on problems related to Project waste, illegal diversions to Mexico, and the delivery of water
to Hudspeth, and would argue that without these problems, Project lands would have more water than they
“could possibly use.” Hill did not seem to have any ideas on how to refute these claims.31
To press its case, Texas focused on the quality of water being delivered to Project lands under the Riverside and
Tornillo Canals in the El Paso Valley. Texas would somehow have to demonstrate that the construction of the
MRGCD infrastructure (El Vado dam and drainage throughout that district’s boundaries) had caused a lower
25 “Raymond A. Hill to Mr. Frank B. Clayton,” September 20, 1936, Box 2F467, Rio Grande Commission, 1936-1941, 1970, Rio Grande
Commission (1936-1939), Center for American History, University of Texas at Austin.
26 “Raymond A. Hill to Mr. Frank B. Clayton.”
27 “Raymond A. Hill to Mr. Frank B. Clayton.”
28 “Raymond A. Hill to Mr. Frank B. Clayton.”
29 “Raymond A. Hill to Mr. Frank B. Clayton.”
30 “Raymond A. Hill to Major Richard F. Burges,” Memorandum Re: Texas v. New Mexico, Diversion to Mexico, December 5, 1936, Box
4X191, Elephant Butte - El Paso Co. Dists. Officials, Attorneys, Correspondence G351 1936, Center for American History, University of Texas
at Austin.
31 “Raymond A. Hill to Major Richard F. Burges,” December 23, 1936, NM OSE Library.
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quality of water to be delivered to Elephant Butte, and consequently, to Project lands downstream, especially
those in the El Paso Valley. In the months of correspondence regarding these studies, however, Hill never
expressed concern over the quality of water being delivered to the Hudspeth District. In fact, Hill’s concern was
that the delivery of water to Hudspeth would be one of New Mexico’s best arguments against Texas’s position.32
In managing the case before him, Special Master Warren recognized the value of the investigative work being
prosecuted by the RGJI to the issues being litigated in his court. Following many days of testimony in fall 1936,
Hill characterized Warren as remaining dissatisfied with the “definiteness of proof” related to the effect of
MRGCD on quality of water downstream on the EPCWID Project lands.33 As a result, despite the fact that the
official RGJI was due to conclude in June 1937, Warren requested that additional data be gathered on these
issues. Consequently, attorneys for Texas, New Mexico, and the MRGCD signed a stipulation agreeing to continue
parts of the general program of the RGJI. The stipulation (the content of which was facilitated by the Special
Master) first required New Mexico to continue collecting data in the Middle Rio Grande Valley, and second, it
demanded that Texas continue the program of measurements in the El Paso and Hudspeth Valleys, and either
continue or institute quality of water studies at “all regular gauging stations between Elephant Butte and Fort
Quitman and drain waters in the El Paso and Hudspeth County districts,” into and during 1937.34 The stipulation
included both valleys (instead of only El Paso) since farmers in both areas did in fact receive water from Elephant
Butte, and both therefore, would suffer from a quality impairment if one existed; however, without the data
it would be impossible to know. Once the stipulation was executed, a new round of negotiations over cost
responsibility and specific study tasks ensued before the continuing and new work began, since the majority of
the RGJI work was complete and funding nearly depleted.
Texas found itself in a bit of a pickle with this stipulation. Having provided only lukewarm support for the RGJI
in early 1936, the state now faced a dubious Special Master in a lawsuit which it had initiated. Texas knew it
needed to gather data to prove its case, but again faced a funding problem. When the State of Texas failed
to allocate funds for the work to which the parties had stipulated, Hill was left to seek other sources to foot
the bill. Even Clayton expressed his concern early on about the costs,35 but Hill plodded forward, recognizing
that Texas’s existing data was not enough to meet the demands of the stipulation and telling Project district
colleagues that, “a rather comprehensive program of water analyses covering the area between Courchesne
and Fort Quitman will be necessary.”36 In fact, Hill approached the Project districts – EBID and EPCWID – for a
contribution to the study costs: “The State of Texas, which is in effect the two Districts…is obligated to determine
with as great an accuracy as practicable the magnitude of all diversions from the Rio Grande below Courchesne
[a measuring point near El Paso], all waste back to the river, and the discharge of all drains between El Paso and
Fort Quitman.”37 Hill pleaded with the district managers to contribute $40,000 toward the study effort, arguing
that, “it should be realized by each Board of Directors that the expense approximates 1% of the gross crop
return, which is small insurance against a permanent reduction in production which is inevitable if irrigation
developments upstream cannot be prevented.”38 Hill worked tirelessly to meet the demands of the stipulation by
herding the different federal agencies and even the International Boundary Commission into agreeing to assist
32 “Raymond A. Hill to Mr. Frank B. Clayton,” September 20, 1936.
33 “Raymond A. Hill to Mr. Roland Harwell, Manager, El Paso Co. Water Improvement Dist No. 1,” March 26, 1937, Box 4X191, Elephant
Butte Irrigation District G351, Center for American History, University of Texas at Austin.
34 No. 12, Original, In the Supreme Court of the United States, State of Texas v. State of New Mexico (n.d.).
35 “Frank B. Clayton, Rio Grande Compact Commissioner for Texas, to Mr. Raymond A. Hill,” May 10, 1937, Box 4X191, Elephant Butte - El
Paso Co. Dist. Officials, Attorneys, Correspondence G351 1937, Center for American History, University of Texas at Austin.
36 “Raymond A. Hill to Mr. Roland Harwell, Manager, El Paso Co. Water Improvement Dist No. 1,” March 26, 1937.
37 “Raymond A. Hill to Mr. Roland Harwell, Manager, El Paso Co. Water Improvement Dist No. 1.”
38 “Raymond to Roland,” n.d., Box 4X191, Elephant Butte Irrigation District G351, Center for American History, University of Texas at Austin.
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with resources, asking the latter to install and operate new river stations between Courchesne and Fort Quitman
to obtain the measurements required by the agreement.39 But each agency had its own mission to consider as it
offered assistance; none were obligated to do Texas’s bidding.
By June 1937, unlikely partner New Mexico had stepped up. That state was as doubtful as the Special Master
as to the effects of MRGCD’s actions on water quality and wanted a full set of data for different reasons: to
disprove Texas’s claims. Additionally, MRGCD’s manager H.C. Neuffer had spoken with McClure and expressed his
district’s interest in seeing the data, as well.40 Finally, New Mexico expressed well-founded skepticism that Texas
would itself be able to execute on the data gathering required by the stipulation.41 By the end of the month,
“New Mexico’s general interest in this problem and particularly her interest in including Hudspeth County,” State
Engineer McClure said, was enough to convince the state to allocate $10,000 in order to obtain detailed data on
the salt content “before the [Special Master] hearings start again next January [1938].”42 Hill also convinced the
Bureau of Reclamation to assist with the required stipulation measurements, with Reclamation in turn charging
EBID through normal operation and maintenance fees.43
With the stipulated studies funded, Texas maintained that equivalent service must be provided only on Project
lands. With the Bureau of Reclamation now at the helm of taking measurements, and in consideration of that
agency’s limited personnel, Hill maintained that it was necessary to restrict Hudspeth District measurements
so that no more than two days a week would be devoted to that work; Hill was concerned about spending too
much time on Hudspeth – what he deemed “data of secondary importance” – and expressed concern that too
much time spent on Hudspeth would sacrifice the work he deemed to be of “primary importance.”44 Ultimately,
the program would measure 11 wasteways and three drains in Hudspeth County.45 As for any groundwater
observations in Hudspeth, Hill recommended simply taking measurements at some of the existing wells a few
times a year but noted that no major work was necessary to improve or add wells. As for salinity, sampling would
continue at various points between San Marcial (above Elephant Butte Reservoir) and Fort Quitman.46

RGJI and the Rio Grande Compact
At the same time that New Mexico and Texas were determining the details of the stipulation studies, the NRC’s
role and mission in the RGJI was evolving. In March 1937, roughly a year after the studies had begun, Professor
Barrows found support from the commission for an expanding role, and requested authorization from the
39 “Raymond A. Hill to Mr. Roland Harwell, Manager, El Paso Co. Water Improvement Dist No. 1,” March 26, 1937.
40 “Thomas M. McClure, State Engineer, by John H. Bliss, Engineer, to Mr. C.S. Scofield, Principal Agriculturalist, Division of Western
Irrigation Agriculture,” June 24, 1937, Box 2F464 Rio Grande Commission 1935-1938 Pamphlets, Business & Legal 1938, Center for American
History, University of Texas at Austin.
41 “Raymond A. Hill to Mr. Frank B. Clayton, Rio Grande Compact Commissioner for State of Texas,” June 1, 1937, Box 2F467, Rio Grande
Commission, 1936-1941, 1970, Rio Grande Commission (1936-1939), Center for American History, University of Texas at Austin; “Thomas M.
McClure, State Engineer, by John H. Bliss, Engineer, to Mr. C.S. Scofield, Principal Agriculturalist, Division of Western Irrigation Agriculture,”
June 24, 1937.
42 “Thomas M. McClure, State Engineer, to Mr. Reginald S. Laughlin,” June 26, 1937, Cabinet 5, Drawer 2, Texas v. New Mexico - 1935
Motion for leave to file Bill of Complaint and Bill of Complaint RG A-71, New Mexico Interstate Stream Commission; “Thomas M. McClure,
State Engineer, to the Director, U.S. Geological Survey,” April 8, 1937, Cabinet 5, Drawer 2, Texas v. New Mexico - 1935 Motion for leave to
file Bill of Complaint and Bill of Complaint RG A-71, New Mexico Interstate Stream Commission.
43 “Raymond A. Hill to Mr. Frank B. Clayton, Rio Grande Compact Commissioner for State of Texas,” June 1, 1937.
44 “Raymond A. Hill to Mr. L.R. Fiock, Superintendent, Rio Grande Project,” June 2, 1937, Box 4X190, Elephant Butte - El Paso Dists. Fiock
Correspondence G-352 1938, 1937, Center for American History, University of Texas at Austin.
45 “Thomas M. McClure, State Engineer, to Mr. L.R. Fiock, Superintendent, Bureau of Reclamation,” May 21, 1937, Cabinet 5, Drawer
2, Texas v. New Mexico - 1935 Motion for leave to file Bill of Complaint and Bill of Complaint RG A-71, New Mexico Interstate Stream
Commission.
46 “Raymond A. Hill to Mr. L.R. Fiock, Superintendent, Rio Grande Project,” May 18, 1937, Box 2F467, Rio Grande Commission, 19361941, 1970, Rio Grande Commission (1936-1939), Center for American History, University of Texas at Austin.
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Compact Commission to create a special committee within the NRC to recommend a plan for a permanent
Compact based on the findings of the RGJI.47 Barrows also urged another extension of the temporary compact at
the March meeting of the Compact Commission, since the NRC needed more time for the RGJI to be completed
and to work out the details of a proposed compact based thereon. The commissioners agreed, and extended
the temporary compact another six months to October 1, 1937.48 The proposal to transition the NRC’s study
from merely providing data for the commission to providing recommendations and a proposal for the equitable
apportionment of the Rio Grande was ultimately accepted by each state’s delegation,49 representing a dramatic
change from the commission’s early reluctance to permit such analysis.
Even as investigative work pursuant to the legal stipulation in Texas v. New Mexico continued, the RGJI study
itself wrapped up, and the final report went into production over the summer of 1937. To determine next steps
toward a permanent compact, the Compact Commission scheduled its next meeting for September 27 – October
1, 1937. The NRC provided Compact Commission members with some of the voluminous Joint Investigation
report prior to the meeting, but with too little time for them to conduct a thorough review before convening.
Nevertheless, the report’s contents formed the very foundation of the meeting. At the meeting’s opening,
Commission Chair and U.S. Compact Commissioner S.O. Harper announced that the goal of the gathering was
to review the RGJI’s findings and to establish the basis for a permanent compact. When RGJI Engineer in Charge
Harlow Stafford took the floor, the lengthy discussion began.
Mirroring the ongoing controversies between the states, the study had focused on key problem areas: potential
storage in Colorado and at the Colorado-New Mexico state line; irrigated acreage and water quantity and quality
in and downstream of the MRGCD; and drainage return on the Project lands in the El Paso Valley. Stafford
explained that the results were reported in five sections. Part I, the General Report, provided an overview and
conclusions of the entire investigation. Therein, the authors (several from each agency, plus Stafford, Barrows,
and Adams) noted that the “prime purpose” of the RGJI was “to determine the basic facts needed in arriving at
an accord” among the three states “on an allocation and use of Rio Grande waters in the future development of
the upper [Rio Grande] basin [in Colorado, New Mexico, and Texas].”50 [Emphasis added.] Part II was comprised
of the findings from the USGS related to groundwater in the basin. Part III was the BAE’s report on water
utilization, and Part IV represented the report of the Bureau of Plant Industry related to water quality. Finally,
Part V detailed the Bureau of Reclamation’s results related to water storage and possible stream augmentation.
Stafford reported to the commission on the report’s findings, which are summarized below.51
47 “Harlan H. Barrows to Mr. Frank B. Clayton, Rio Grande Compact Commissioner for Texas,” March 9, 1937, Box 2F464 Rio Grande
Commission 1935-1938 Pamphlets, Business & Legal (1935-1937), Center for American History, University of Texas at Austin.
48 “S.O. Harper, Chairman, Rio Grande Compact Commission, to The Secretary of the Interior,” March 6, 1937, “Straights Files” - Office of
the Chief Engineer, General Correspondence, Entry 790-E Compact Treaties, Box 833, 790-E Straights Compacts and Treaties - Colorado New Mexico - Texas January 1936 thru December 1937 790-E, U.S. National Archives, Denver.
49 “Frank B. Clayton, Rio Grande Compact Commissioner for Texas, to Mr. Harlowe M. Stafford, Engineer in Charge, Rio Grande Joint
Investigation,” March 17, 1937; “S.O. Harper, Charman, Rio Grande Compact Commission, to Prof. Harlan H. Barrows, University of Chicago,”
April 10, 1937, Box 2F464 Rio Grande Commission 1935-1938 Pamphlets, Business & Legal 1938, Center for American History, University
of Texas at Austin; “State Engineer to Prof. Harlan H. Barrows,” March 19, 1937, “Straights Files” - Office of the Chief Engineer, General
Correspondence, Entry 790-E Compact Treaties, Box 833, 790-E Straights Compacts and Treaties - Colorado - New Mexico - Texas January
1936 thru December 1937 790-E, U.S. National Archives, Denver; “Thomas M. McClure, Rio Grande Compact Commissioner for New Mexico,
to Mr. S.O. Harper, Bureau of Reclamation,” March 18, 1937, “Straights Files” - Office of the Chief Engineer, General Correspondence, Entry
790-E Compact Treaties, Box 833, 790-E Straights Compacts and Treaties - Colorado - New Mexico - Texas January 1936 thru December
1937 790-E, U.S. National Archives, Denver.
50 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 10.
51 “Proceedings of the Meeting of the Rio Grande Compact Commission Held in Santa Fe, New Mexico, September 27 to October 1, 1937,”
1937, 8–9, NM OSE Library.

62

The history of interstate water use in the rio grande: 1890-1955

Key Findings of the RGJI
Part 1 – or the “General Report” of the RGJI publication – provided a succinct yet detailed summary of each
section of the study, and is useful for explaining the investigation’s findings. First, the investigators explained
their methods. In an effort to estimate supply for “the major units of the upper basin under given future
conditions of irrigation development,” they examined existing conditions, taking return flows into consideration
due to their significant role in watering the basin.52 The entire investigation covered 2,093,000 acres, on which
they found an average of 3,860,000 acre-feet of water was consumed annually.53 The report authors compiled
all of the previously available data as well as the new data that was collected during the investigation and ran 11
different “combinations” – or what we might today call models – to determine how various scenarios of storage
and draft on supplies would operate and function throughout the basin. They looked at storage in various
potential facilities upstream from Elephant Butte, including Wagon Wheel Gap and Vega Sylvester, and evaluated
how flows would compare at different gauging points along the river under each of those 11 scenarios.54
Their findings provided the Compact Commission with a basis for devising a permanent compact, and are
therefore important to understand. First, study authors found that in a year of normal supply, an average
surplus of 177,000 acre-feet existed in the upper basin, and reported that the average flow past Fort Quitman
over the previous 13-year record was 211,000 acre-feet.55 They explained that the study considered transmountain diversions from the upper San Juan River Basin and the “salvage of present wastes and losses”
to be the only potential new sources of water in the Rio Grande Basin, the latter being consistent with and
anticipatory of Reclamation’s efforts to run the Project efficiently as well as with overall contemporary efforts
toward conservation of resources.56 Despite there being no groundwater data to speak of in the stretch between
Elephant Butte and Fort Quitman, the General Report opined that groundwater use would not contribute
extensively to the overall supply.
The report did make findings related to groundwater nevertheless, calling it “another source of water supply
in the upper basin,”57 and commenting that nowhere in the basin had this supply been yet “utilized to any
appreciable extent as a primary or basic source of supply for irrigation.” The authors continued: “there appears
to be no immediate probability of extensive ground-water development as a basic supply.”58 Despite these
comments, the authors recognized that the studies that formed the RGJI had not focused a great deal of
attention on groundwater development, and where they did, their focus was on the area upstream from the
Project in Colorado’s San Luis Valley and New Mexico’s Middle Valley sections. In fact, the report specifically
called out that groundwater data for the downstream Rincon, Mesilla, and El Paso valleys “are very meager and
no study of ground-water conditions in them was included in the Rio Grande joint investigation. These valleys
comprise the Rio Grande Project, which is well provided with open drains that satisfactorily ground-water
52 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 49.
53 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 14.
54 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 17.
55 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 14.
56 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 15.
57 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 55.
58 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 56.
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levels at the depths below ground surface required to prevent waterlogging and seeping of the land.”59 In other
words, the scientists’ concerns in these lower valleys – when they expressed them at all –were not over whether
groundwater could provide an additional source of water, but whether the drains were functioning to prevent
seeped lands. As discussed in detail below in Chapter 5, the knowledge of groundwater’s relationship to surface
supplies in these lower valleys was still nascent and developing, and several additional studies completed in
the years following the RGJI underscored how little scientists and water managers knew about these lower
groundwater basins at the time of the RGJI or during negotiations of the Compact between 1935 and 1938. It is
relevant to note as well that RGJI authors never state or suggest anywhere in the entire 600-page report that the
Rio Grande Project had filed on or owned groundwater rights in these lower valleys.
In addition to examining supply, Part 1 of the RGJI also reviewed and quantified existing diversion requirements
down to the lower end of the Project, detailing the storage capacity and stream depletion for each section of the
river, starting upstream with the San Luis Valley and moving downstream to the Rio Grande Project. Hydrologists
arrived at their numbers for the Elephant Butte to Fort Quitman section by examining the actual diversions and
use of water for the years 1930-1936.60 Then, the engineers modified the numbers to account for several factors:
increased water to control salinity; decreased water to account for efficiencies that would be gained when the
American diversion dam was in effect (particularly as it related to limiting Mexican diversion into Acequia Madre
to the 60,000 acre-foot limit); and increased water when the Project’s full expected irrigated acreage (155,000)
was developed.61 The report noted that the final figure did not include the Hudspeth district, since “its water
supply is derived from and entirely dependent on residual flow drainage return, and waste from Rio Grande
project.”62
The investigation did also report its findings on municipal demands, but characterized them as “relatively
minor.”63 The annual total depletion by cities in the study area excluding El Paso was estimated to be 21,000 acrefeet, assumed to be a draft on surface water, while El Paso was reported to take its 14,000 acre-feet for annual
municipal and industrial demands from deep wells, assumed to be separate from surface supplies.64 [See Chapter
5 below for a more detailed explanation of El Paso’s water use and planned development.] Authors explained
that “it is the use of water for irrigation and the disposition of it for that purpose which give rise to the problems
of the basin with which this investigation is chiefly concerned.”65
As for water quality, while the authors reported that generally speaking, the salt concentrations increased
as the river made its way to the Gulf, they acknowledged that the data was “indefinite” at best, which was
consistent with Special Master Warren’s skepticism.66 Although the report included tables showing the results
59 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 62.
60 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 99.
61 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 99–101. Details on method can be found on p. 103.
62 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 15.
63 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 14.
64 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 15.
65 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 87.
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1936-1937,” 14, 102.
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of sampling for dissolved solids gleaned from locations along the river, the accompanying narrative pointed
out just how unclear the data was, and underscored Special Master Warren’s skepticism about the effects of
upstream development on downstream water quality. As it related to consumptive use, irrigation requirements,
and concentration of the irrigation water and soil solution, Part 1 of the report stated: “Several equations have
been developed to express the relationship between these elements, but as the quantitative factors involved
are yet somewhat indefinite, it has been considered best, in this report, to proceed more or less arbitrarily in
assuming allowances to maintain the desired salt balance.”67 [Emphasis added.] To arrive at a diversion demand
and release from Elephant Butte Reservoir, the authors reported that they had arbitrarily provided a 60%
increase in diversion requirement for the Rio Grande Project “and Mexican area” to account for salinity control in
getting water to Tornillo, reporting that final number to be 773,000 acre-feet.68 Further, they noted that in light
of the indefinite numbers, and “after due consideration of the available information regarding adverse salinity
conditions in the valley below El Paso, it was determined to assume the need for such additional water only in
the area of the Rio Grande Project that lies under the Tornillo canal,”69 excluding Hudspeth in those calculations.

Coming to Compact Terms
After Stafford reported on the substance of the report’s findings at the September 1937 meeting, the RGJI
committee (Stafford, Barrows, and Adams) had also planned to announce its recommendations for compact
terms. But before they did, each state announced the terms that it believed were necessary for its own interests.
Not surprisingly, each state differed over how to calculate delivery requirements and how to account for Project
storage in Elephant Butte. Based on the history of the previous ten years, each state’s stance during negotiations
came as no surprise. Colorado was concerned about inefficient water use in the two downstream states and
insisted that any permanent compact would need to “include the necessary regulation of these waters for the
most efficient use of the same.”70 Colorado also insisted that it be permitted to develop the San Luis Valley, and
Commissioner Hinderlider presented graphs containing data taken from the RGJI showing that construction
of a reservoir with a storage capacity equal to the Wagon Wheel Gap Reservoir could be constructed without
harming downstream supply.71 New Mexico’s presentation insisted on two key things among a longer list. First,
it demanded that the Compact prohibit Colorado and Texas from interfering with New Mexico’s right to the
development, irrigation, and cultivation of the 123,000 acres in the MRGCD, and second, as a means toward
compromise with Texas, New Mexico insisted that the commission fix a “definitive amount of water” to which
the Rio Grande Project would be entitled,72 but noted that deliberations with Texas could only move forward
if excess Mexican diversions were curtailed, and that country’s 60,000 acre-feet limit was enforced following
construction of the All American Diversion Dam and Canal.73 Finally, Texas came with its own position. First, it
67 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 65.
68 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 103.
69 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
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70 Exhibit No. 1: Statement of the Views as to the Essentials for a Permanent Compact on the Rio Grande, Submitted by The Commissioner
for Colorado at the Conference of the Rio Grande Compact Commission at Santa Fe, New Mexico, September 28, 1937 in “Proceedings of
the Meeting of the Rio Grande Compact Commission Held in Santa Fe, New Mexico, September 27 to October 1, 1937,” 56.
71 Exhibit No. 1: Statement of the Views as to the Essentials for a Permanent Compact on the Rio Grande, Submitted by The Commissioner
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insisted that New Mexico be limited to a maximum of water it could store in reservoirs above Elephant Butte,
based on 30% of the amount stored at any given time in the reservoirs between San Marcial and Fort Quitman,
which included Elephant Butte and the new authorized Caballo Reservoir, discussed below in Chapter 5. It also
crafted a formula demanding that additional water be delivered for specific increases in dissolved solids.74
One of the most challenging areas for compromise came in trying to determine Rio Grande Project water needs.
Colorado disputed the 773,000 acre-foot number in the RGJI report, and held fast to a maximum of 750,000
acre-feet release from Elephant Butte, demanding that its own accumulated debits for under-delivery at the
Colorado/New Mexico state line be reduced when releases from Elephant Butte exceeded that amount.75 By
October, Texas had calculated that more than the 773,000 acre feet be considered normal release, determining
that 800,000 acre-feet was the proper amount, a number that Texas eventually found difficult to justify.
Nevertheless, that number was consistent with Texas’s position that although the Rio Grande Project had been
operated properly over the previous 20 years, its error has been in releasing too little water – “in recent years,
especially.”76
After each state presented its position, Professor Barrows provided a document to the Compact Commission
that outlined nine suggestions from the RGJI Committee to serve as the basis of a new compact. The document
recommended the following:
1. That all three states cooperate in funding and constructing the San Juan-Chama Diversion;
2. That Colorado and New Mexico agree to maintain a schedule of state line and Elephant Butte flows,
respectively, and be permitted to construct storage and develop its irrigation at will within the limits of
that obligation;
3. That Colorado be permitted to reduce the scheduled flow at the state line commensurate with the
amount imported from the San Juan Basin;
4. That the states form a Compact Commission with appointees from the governor of each state and a
federal representative appointed by the United States President;
5. That the Commission appoint a water supervisor to maintain records, conduct investigations, and
serve as an adviser;
6. That the states share administration costs equitably;
7. That they revise compact terms after a short-term trial;
8. That they adopt a provision permitting temporary adjustments of the flow schedule when a surplus of
water was expected; and
9. Finally, that the parties agree to arbitration for any disputes that arose.77
Following the presentation of these points, the Commission adjourned, with plans to meet again later in the fall.
74 Exhibit No. 6: Schedule Submitted by Texas, Deliveries at San Marcial in “Proceedings of the Meeting of the Rio Grande Compact Commission
Held in Santa Fe, New Mexico, September 27 to October 1, 1937,” 64–65.
75 Exhibit No. 4: Schedule Submitted by Colorado in “Proceedings of the Meeting of the Rio Grande Compact Commission Held in Santa
Fe, New Mexico, September 27 to October 1, 1937,” 61–62.
76 “Raymond A. Hill to Mr. Frank B. Clayton,” September 20, 1936.
77 “Proceedings of the Meeting of the Rio Grande Compact Commission Held in Santa Fe, New Mexico, September 27 to October 1, 1937,”
47–48.
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A great deal of negotiating took place in the ensuing weeks, particularly among the state’s advisory engineers,
also known as the Committee of Engineers, comprised of E. B. Debler for the United States, Royce J. Tipton for
Colorado, John H. Bliss for New Mexico, and Raymond A. Hill for Texas. In fact, the engineering committee was
charged with taking the RGJI recommendations and working with them to come up with a detailed set of terms
for a permanent compact. Informal negotiations continued that fall through written correspondence, until the
three state engineers held a meeting in late November in Santa Fe to further hammer out the details and try to
smooth out remaining sticking points. New Mexico’s Bliss told Hill that the water quality in Texas was influenced
by “so many factors” that New Mexico refused to take responsibility for delivering to Texas “additional water
for salinity control in case that quality should change adversely.”78 Colorado remained committed to ensuring
present uses and was opposed to any state line delivery schedule that would restrict Colorado’s uses prior to
the construction of storage. New Mexico, too, was wary of a guaranteed delivery schedule into Elephant Butte
because of the factors that remained out of their control. Texas took the opportunity during the November
meeting to discuss the issue of salinity with New Mexico’s Bliss. According to Hill:
Bliss recognizes the validity of our position but does not know how to measure the effect upon the
water supply produced by any irrigation development above Elephant Butte. I believe, however, that if
allowance is made for change in quality at Lovatos [sic] and use-averages over a reasonable period of
years, rather than for individual years, are used, Bliss will recommend that some allowance be made for
change in quality of water.
Finally, Hill summarized the conversation between the commissioners related to Texas’s position regarding the
800,000 acre-feet requirement. Hill showed the others “by different methods of calculation” how he had arrived
at this figure in order that “equivalent service” be provided “to lands below El Paso, in the Rio Grande project,
or to maintain a salt balance in the El Paso area.” Although Hill recognized that the Project’s recent releases had
been closer to 730,000 acre-feet, making it “very difficult to substantiate the 800,000 acre-feet requirement,
especially as we can look to some reduction in diversion, particularly on that to Mexico,” he remained committed
to it, when other solutions became untenable.79 For example, at one point, engineers drafted and considered
language that addressed the total salt burden by volume, limiting it at certain points along the river and
calculating new water delivery formulas when there were increased salt loads.80 Such specificity did not make
the final cut of the proposed compact due to push back from New Mexico and Colorado who recognized their
arbitrary nature, but Texas’s Hill felt confident that Texas’s “salt problem” would nevertheless be addressed in the
final compact in some other form.81
At the end of December 1937, the Committee of Engineers met once more, this time in Los Angeles and
subsequently submitted a report reflecting their consensus to the Rio Grande Compact Commission. The report
summarized the discussions of the engineering advisors during their meetings in November and December 1937,
meetings that focused on the discharge of the Rio Grande at the Texas-New Mexico state line, the delivery of
water to Elephant Butte Reservoir, and the development of detailed schedules of water deliveries. While the
engineers had not dealt with the relative rights of water users in the three states, they had worked under the
78 “Thomas M. McClure, State Engineer, to Mr. Raymond A. Hill,” November 16, 1937, Box 2F467, Rio Grande Commission, 1936-1941,
1970, Rio Grande Commission (1936-1939), Center for American History, University of Texas at Austin.
79 “Raymond A. Hill to Mr. Clayton,” Memorandum In re Meeting of Committee of Engineers, at Santa Fe, November 22 to 24, 1937,
November 26, 1937, Box 2F467, Rio Grande Commission, 1936-1941, 1970, Rio Grande Commission (1936-1939), Center for American
History, University of Texas at Austin.
80 Committee of Engineering Advisors, “Preliminary Draft of Report of Committee to Rio Grande Compact Commissioners,” December 22,
1937, Cabinet 13, Drawer 3, Envelop [sic] 2, Rio Grande Compact Negotiations, Engineering Committee Data, New Mexico Interstate Stream
Commission.
81 “Raymond to Frank B. Clayton,” Telegraph, December 24, 1937, NM OSE Library.
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Compact Commission’s guidance that current water uses (subject to the same limitations as noted above) were
to be protected in the Compact.82 The engineers used 10 years of data to establish water delivery schedules at
various points along the river. They established one schedule for deliveries from the Conejos River (a Rio Grande
tributary in Colorado) and one schedule for the Rio Grande above Del Norte, Colorado, which, added together,
represented the total water that Colorado was obligated to deliver to the Colorado-New Mexico state line. They
established a year-round schedule for water deliveries into Elephant Butte Reservoir as well as one for deliveries
into Elephant Butte Reservoir in all months except July, August, and September. These Elephant Butte deliveries
represented the water that New Mexico was obligated to deliver to San Marcial, a measuring point just above
the reservoir, but the authors noted that this obligation would have to be adjusted as the amount of natural
runoff changed and as diversions increased between the Lobatos gauge and Elephant Butte.83 The report, having
accepted Hill’s arguments, stated that “normal release” from Elephant Butte should be an average of 800,000
acre-feet per year, adjusted as necessary for any new downstream reservoirs. The engineers defined the limits on
water delivery debits for each state, making sure to state that accumulated water debits in any state could never
exceed the amount of water in storage at one time in that state.84 In years with “unusable spill” from Elephant
Butte Reservoir, all Colorado and New Mexico accrued debits would be cancelled. Another limitation that the
engineers imposed was that neither Colorado nor New Mexico could increase the amount of water stored in
reservoirs built after 1929 whenever there was less than 400,000 acre-feet of stored Rio Grande Project water.
In addition, if Colorado built irrigation works to deliver water from the Closed Basin in the San Luis Valley into
the Rio Grande system, that water would be credited to Colorado.85 If changes in diversion or loss to Mexico
occurred and affected the normal release from Elephant Butte Reservoir, the engineers stipulated that the effects
of this loss would be shared equally between Texas and New Mexico. The engineers concluded that “these
schedules and provisions would permit the maximum practicable use of the waters of the Rio Grande.”86 They
recommended that the Compact Commission consider and include their schedules, limits, and recommendations
in the final Compact. Finally, and very important to their understanding of the river system’s dynamic nature,
the engineers recommended that “provision be made for review of these matters after five years and for
adjustments within the intent of the Compact.”87
In the two months that passed between sending the engineers’ report to the Compact Commission and the
engineers meeting for a third time in early March 1938, several important players opined on the engineers’
recommendations. One notable complaint was registered by MRGCD’s H.C. Neuffer, whose January 8, 1938
memorandum expressed vociferous dissatisfaction with the 800,000 acre-feet recommended by the engineers
as the normal release for Elephant Butte. Neuffer, speaking for MRGCD, noted that the mean release from the
reservoir for the years 1927 to 1936 was 781,000 acre-feet, including “excessive quantities of water delivered to
Mexico, avoidable project wastes, and savings which can be made after the channel rectification is completed.”
Using data from the RGJI report for support, Neuffer urged the commissioners to reduce the 800,000 acrefeet of Elephant Butte release to only 700,000, a number that Neuffer believed to be a “liberal allowance.”88
Correspondence between the commissioners transpired over the next month regarding similar details from the
82 “Report of Committee of Engineers to Rio Grande Compact Commissioners,” December 27, 1937, 1, NM OSE Library.
83 “Report of Committee of Engineers to Rio Grande Compact Commissioners,” 8.
84 “Report of Committee of Engineers to Rio Grande Compact Commissioners,” 10.
85 “Report of Committee of Engineers to Rio Grande Compact Commissioners,” 12.
86 “Report of Committee of Engineers to Rio Grande Compact Commissioners,” 14.
87 “Report of Committee of Engineers to Rio Grande Compact Commissioners,” 2.
88 “H.C. Neuffer to Rio Grande Commission,” Memorandum: Report of Committee of Engineers to Rio Grande Commissioners, December
27, 1937, January 6, 1938, NM OSE Library.
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engineers’ report.
The concerns of MRGCD water users were taken up by New Mexico’s delegation to the Commission but caused
further tension between New Mexico and Texas. In a letter dated January 25, 1938, New Mexico’s Compact
Commissioner Thomas McClure channeled many of Neuffer’s complaints in a letter regarding several of the
report’s provisions. He claimed that the engineers’ report was “too vague and indefinite” and that it did not
sufficiently set up the data the committee used to “work out the relationship of the flow at various stations.” He
also disagreed with the manner in which the report fixed the basis for water supply to Texas – e.g. the 800,000
acre-feet – stating that he and “others in authority in New Mexico,” believed the basis to be “so far out of
reason that it could not be considered as a basis for negotiating.” McClure claimed that the engineers took too
much liberty in their report, compromised the basic data, and overstepped their authority and he suggested
that the commissioners reconvene at their earliest convenience in order to “give the matter further study.”89
Texas Commissioner Clayton responded just a few days later, expressing adamant disagreement with McClure.
Clayton opined that he and “those interested” in protecting Texas’s water supply found within the report “no
recommendations for the benefit of Texas than what she is plainly entitled to.” Clayton conceded to using
the engineers’ December 27, 1937 report as the basis for further negotiations in the interest of “an amicable
settlement” to the three states’ common problems. Clayton conceded that New Mexico and Colorado likely had
no intention nor desire to “further deplete the waters of the Rio Grande system,” and so “the basis suggested
in the report will do no more than preserve the status quo as far at the water supply is concerned, while, at the
same time, permitting New Mexico and Colorado to proceed with certain desired development.”90 [Emphasis
added.] As an aside, Clayton criticized New Mexico for giving MRGCD too much influence and losing sight of
the fact that there was “a very extensive section of [New Mexico] lying below the Elephant Butte Dam,” and
that its large vested interests were “likewise entitled to representation and protection, along with the Middle
Rio Grande Conservancy District.”91 MRGCD’s Neuffer was vehemently opposed to any compact provision that
would require a fixed amount of water to be delivered into Elephant Butte, and certainly did not approve of the
800,000 acre-foot figure in the engineers’ recommendations. As Texas’s Hill put it: New Mexico “relies more
upon the judgment of [MRGCD] than that of his own deputy and…apparently forgets that the New Mexico
boundary extends almost to El Paso.” Hill observed that “the Middle Rio Grande Conservancy District considers
that a proper Compact would provide no restrictions on their use of water and at the same time would limit the
Rio Grande Project to perhaps 700,000 acre feet per year.” Hill maintained that it was not advantageous for the
committee of engineers to meet again to consider these objections. 92 Colorado agreed with Texas.93 When the
United States’ S.O. Harper responded to all the correspondence, it was merely to announce that the Compact
Commission should plan to meet again in early March 1938.
The Texas delegation was frustrated with New Mexico’s general lack of adequate representation on behalf of
EBID in the ongoing discussions of the Rio Grande Compact Commission. Hill believed that New Mexico State
Engineer McClure had lost sight of that district’s interests, and suggested that it was time that Texas “cease being
89 “Thomas M. McClure, State Engineer, to S.O. Harper, Chairman, Rio Grande Compact Commission,” January 25, 1938, Box 2F466 Rio
Grande Compact Commission Records, 1924-1941, 1970, Rio Grande Commission (1938), Center for American History, University of Texas at
Austin.
90 “Frank B. Clayton, Rio Grande Compact Commissioner for Texas, to Mr. S.O. Harper, Chairman, Rio Grande Compact Commission,”
January 27, 1938, Box 2F466 Rio Grande Compact Commission Records, 1924-1941, 1970, Rio Grande Commission (1938), Center for
American History, University of Texas at Austin.
91 “Frank B. Clayton, Rio Grande Compact Commissioner for Texas, to Mr. S.O. Harper, Chairman, Rio Grande Compact Commission.”
92 “Raymond A. Hill to Mr Frank B. Clayton,” February 3, 1938, NM OSE Library.
93 “M.C. Hinderlider, Commissioner for Colorado, to S.O. Harper, Chairman, Rio Grande Compact Commission,” February 4, 1938, NM
OSE Library.
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the direct representative of an irrigation district situated in New Mexico.” Hill assumed that as long as Texas
continued to “bear the burden of protecting the rights of all lands under the Rio Grande Project,” New Mexico
would continue to side with MRGCD. Hill believed that the commissioners ultimately would insist that the use
of water below Elephant Butte Dam be reduced, even if this reduction would only benefit Colorado, and that
if such an agreement were to come to pass, then Texas would be in an “untenable position.” To emphasize the
Project districts’ needs, Hill proposed that EBID representatives begin to “sit in on all conferences of New Mexico
interests to the end that the Elephant Butte District may be given the same consideration by New Mexico that
the Middle Rio Grande Conservancy District is given.” According to Hill, this would position EBID to “demand of
McClure the schedule of deliveries into Elephant Butte Reservoir,” that would protect the interests of EBID; and
at the same time Texas would demand the same deliveries so as to protect the lands in Texas.94
It is important to briefly recognize the role that Mexican diversions played in these negotiations, as well, since
the international nature of the river remained a significant consideration in its overall administration, and all
parties recognized the illegal and excessive diversions being made in that country. Estimates for the amount
of water diverted by Mexican users ranged as high as three times the amount of that country’s treaty rights to
60,000 acre-feet. Using the 1928-1937 period, John Bliss recommended that a 150,000 acre-feet figure be used
as the “Mexican takings” above the Tornillo gauging station for the era,95 and that the figure be used as the basis
for determining the amount of water to be saved and credited to the three states.96
The engineers met again from March 3-9, 1938 in Santa Fe to discuss these recent developments and concerns.
Bliss, representing New Mexico, recommended that the “normal” Elephant Butte release be decreased from
800,000 to 775,000 acre-feet.97 The ultimate number arrived at by the engineers was 790,000 acre-feet, a
number they ultimately defined as “actual release.”98 Furthermore, the engineers noted that the effect of
changes to salinity in the Elephant Butte supply since 1930 “was left for future adjustment.”99
Following the engineers’ final meeting in March, their committee sent a letter to the Compact Commissioners,
explaining how they arrived at their suggestions for the final compact. This letter was, perhaps, in response to
complaints following the first engineers’ report which had resulted in suggestions that were not substantiated
by detailed reasoning. In contrast to the simplicity of the engineers’ first attempt at making recommendations,
this letter provided much greater detail on how the engineers arrived at each of their conclusions. First the letter
described that the engineers “avoided discussion of the relative rights of water users in the three states, and
were guided throughout...by the general policy…that present users of water in each of the three states must be
protected in the formulation of a Compact for administration of the Rio Grande above Fort Quitman.” The letter
noted that rather than dividing river use by state, the engineers divided the Rio Grande above Fort Quitman into
three sections: the San Luis Valley, the Middle Rio Grande, and Rio Grande Basin below Elephant Butte.100
The letter continued on to describe how the engineers had arrived at their detailed scheduled deliveries at
Lobatos station, explaining the relationship that existed between the combined inflow of major streams to
the San Luis Valley and the outflow of the Rio Grande River at the Lobatos station. According to the engineers,
development of storage reservoirs upstream from the Lobatos gauging station could potentially disrupt the
94 “Raymond A. Hill to Mr. Frank B. Clayton,” February 8, 1938, NM OSE Library.
95 John H. Bliss, “Probable Mexican Diversions -- El Paso to Fort Quitman,” February 23, 1938, 6, NM OSE Library.
96 “Objections of New Mexico to the Engineering Report Filed with the Rio Grande Compact Commission on December 27, 1937.,”
February 23, 1938, NM OSE Library.
97 John H. Bliss, “Memo of Suggested Changes to Be Made in Engineering Advisors’ Report,” March 3, 1937, NM OSE Library.
98 “Committee of Engineering Advisers to the Rio Grande Compact Commission,” March 11, 1938, 1, NM OSE Library.
99 “Committee of Engineering Advisers to the Rio Grande Compact Commission,” 12.
100 “Committee of Engineering Advisers to the Rio Grande Compact Commission,” March 9, 1938, 1–13, NM OSE Library.
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relationship, which prompted the engineers to prepare two separate schedules for the Conejos (tributary) and
Rio Grande systems. The letter included a table that displayed the “Conejos Index Supply” and “Conejos River at
Mouths” for the last 10 years. The letter also included another table which showed the quantity of thousands
of acre feet of water in the “Rio Grande at Del Norte” and “Rio Grande at Lobatos less Conejos at Mouths.”
Importantly, the engineers’ letter maintained that “the obligation of Colorado to deliver water in the Rio Grande
at the Colorado-New Mexico State Line [sic] in each calendar year shall be 10,000 acre feet less than the sum
of the quantities set forth in the above tabulations, except for such departures from normal deliveries.” The
engineers found that three provisions existed which would allow for adjustments within their preferred system.
The provisions included any change in locations of gauging stations, any new or increased depletion of natural
runoff above gauging stations, and any trans-mountain diversions.101
Next, the engineers’ letter discussed scheduled deliveries into Elephant Butte Reservoir, detailing that the
relationship between Rio Grande water above New Mexico’s agricultural areas and inflow to Elephant Butte
Reservoir was erratic due to variations in the discharges. The engineers attempted to use a formula that would
minimize the influence of tributary inflow and finding “a reasonable relationship between the discharges of Rio
Grande at the Otowi Bridge and San Marcial gauging stations when the months of July, August, and September
were excluded.” Therefore, the engineers inserted a table which displayed the “Otowi Index Supply” verses the
“San Marcial Index Supply” in quantities of thousands of acre-feet, representing the head and lower end of the
Middle Rio Grande valley, respectively. The engineers also outlined that the San Marcial supply comprised the
recorded flow at the San Marcial gauging station during the calendar year, except for the months of July, August,
and September, and concluded that the table outlining historic flows should be the basis of New Mexico’s
obligatory deliveries to the San Marcial gauge. The engineers’ report outlined four provisions upon which
adjustments would have to be made, including any change in gauging station locations, depletion after 1929 in
New Mexico’s natural runoff at Otowi Bridge, depletion of runoff during July, August, and September between
Otowi Bridge and San Marcial due to construction after 1937, and any trans-mountain diversions into the Rio
Grande between Lobatos and San Marcial.102
Additionally, the committee of engineers recommended a provision that would prevent both Colorado and
New Mexico from increasing the amount of storage water in reservoirs constructed after 1929 if storage in the
Rio Grande Project fell to an amount less than 400,000 acre feet, and further recommended that should works
be “constructed after 1937 for the purpose of delivering water into the Rio Grande from the Closed Basin in
San Luis Valley, Colorado shall be credited with the amount of such water delivered, provided the proportion
of sodium ions shall be less than 45% of the total positive ions in that water.” In recognition of the difficulty of
securing reliable records for stream flow at San Marcial and other gauging stations, the engineers recommended
that the Commission operate several gauging stations in cooperation with the appropriate federal agency.103
The engineers’ March report concluded with a summary: first, they requested the commissioners take into
consideration the factors that had influenced their conclusions and recommended that provisions be reviewed
again in five years. Importantly, the engineers suggested that “the normal release from Elephant Butte Reservoir
be deemed to be an average of 790,000 acre feet per annum, adjusted for any gain or loss of usable water
resulting from the operation of any reservoir below Elephant Butte.” Lastly, the engineers stated that “it is our
opinion that the application of all of the recommendations and provisions set forth herein will be equitable to
each State and will permit the maximum practicable use of the waters of the Rio Grande.” All four engineers
101 “Committee of Engineering Advisers to the Rio Grande Compact Commission,” 4–5.
102 “Committee of Engineering Advisers to the Rio Grande Compact Commission,” 5–7.
103 “Committee of Engineering Advisers to the Rio Grande Compact Commission,” 11–12.
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personally signed the letter, as did a representative from MRGCD, under a statement that merely stated “I
Concur.”104 Although Texas had not been able to convince the other states of the need for an 800,000 acre-foot
“normal release” from Elephant Butte Reservoir, the draft compact’s 790,000, based on the engineers’ report,
was not far off, and the March engineers’ report formed the basis for the compact that commission lawyers then
drafted.
Once the draft was complete and signed by each state’s commissioners, Clayton touched base confidentially
with lower Rio Grande water users to let them know that, “Texas got everything in this compact that could
reasonably be hoped for [but] I would not want this opinion voiced in the press, for the reason that it might
defeat ratification in the two upper States.”105 He emphasized this point just a week later, again asking that his
opinion remain quiet for fear that Colorado and New Mexico might “get the idea that water allotted to Texas by
the Compact is more than sufficient to take care of the needs of the Rio Grande Project” and therefore not ratify
the Compact in their respective legislatures. Clayton maintained that “as a matter of fact, while I feel that Texas
will receive under the Compact all the water she can reasonably expect, the amount is not more than enough
to take care of the Project’s needs, without reference to the lands below the project line.…My opinion is that if
ratification fails, particularly through any fault of Texas, the projects sought by Colorado and New Mexico will
probably be given favorable consideration by the federal agencies, and then Texas will then be in the position of
having to resort to litigation.”106

The Compact Ratified

From the engineers’ negotiations, the 1938 Rio Grande Compact was drafted, and all three states’ commissioners
signed it in March, with all three states also ultimately ratifying it. In describing this achievement in narrative
format, engineer Bliss provided a few important explanations. First, he explained that the Compact and division
of the river’s waters were based on two calculated schedules: one, to the Colorado-New Mexico state line, and
the other to the San Marcial gauge at the head of Elephant Butte Reservoir. According to Bliss, the location for
the second schedule was chosen because “the Elephant Butte Project must be operated as a unit.”107 He also
noted that while each state recognized that importation from another basin would be the only way to augment
supply, that credit water “particularly in the Middle Valley, is the saving effected by the reclamation and drainage
of seeped and swampy lands which formerly consumed large quantities of water.”108 In other words, water
saved through drainage or reduction of water-thirsty riparian vegetation would be credited to the state in which
such efficiencies occurred. As for the Rio Grande Project, Bliss explained that it would “receive all the water she
has received in the past prior to 1930 whenever it is required for her normal releases; she may make annual
releases averaging 790,000 acre feet whenever her available supply is sufficient to do so.”109 New Mexico seemed
satisfied, but the Compact pleased the other two states, as well. Clayton’s comments make clear his belief
that the volume of water to be considered “normal release” would be only enough for the Project lands – not
for Hudspeth – and that Texas was more than satisfied with the Compact terms. As Texas’s Clayton put it, the
Compact “represented a fair and equitable settlement of the controversies that have raged almost continuously
104 “Committee of Engineering Advisers to the Rio Grande Compact Commission,” 12–13.
105 “Frank B. Clayton, Rio Grande Compact Commissioner for Texas, to Hon. F.S. Robertson, Secretary, Water Conservation Association,”
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March 26, 1938, NM OSE Library.
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for over forty years between the three states.”110 Clayton also stated that “We feel that we have secured in
this compact exactly what we were entitled to and all that we could get, as a practical matter, as the result of
litigation.”111
As a result of the Compact’s ratification by Congress in 1939, Special Master Warren dismissed the Texas v.
New Mexico litigation, explaining that the “case presented…in the pending suit has therefore become moot;
and the issues are, so long as the Compact remains in force and complied with, settled.”112 Warren’s report left
the two states to use the Compact and the Compact Commission to resolve any future disputes over the river.
Meanwhile, the Hudspeth district, who was absent from providing input into the RGJI studies and Compact
negotiations, would soon find itself fighting additional battles to protect any supplies.

110 “Frank B. Clayton, Rio Grande Commissioner for Texas, to the Honorable E.H. Thornton, Jr., Chairman,” March 23, 1939, RIO Grande
Compact Commission Records, 1924-1941, 1970, Box 2F466, Rio Grande Commission (1938-1940), Center for American History, University
of Texas at Austin.
111 “Frank B. Clayton, Rio Grande Commissioner for Texas, to Hon. H. Grady Chandler, Assistant Attorney General,” March 28, 1938, RIO
Grande Compact Commission Records, 1924-1941, 1970, Box 2F466, Rio Grande Commission (1938-1940), Center for American History,
University of Texas at Austin.
112 “Final Report of the Special Master, State of Texas v. State of New Mexico, et al, October Term 1939, No. 10 Original,” Legal, n.d., 5–6,
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Chapter 5: The Rio Grande Project and Other Development during
Compact Negotiations and the Joint Investigation
It’s tempting to view the Rio Grande Joint Investigation and Compact Commission negotiations in isolation, or as
events occurring in a vacuum. However, as the first four chapters of this report show, the Rio Grande Basin had
garnered a great deal of attention from the scientific and diplomatic communities over the decades leading up to
the Compact, owing in part to the river’s status as the third longest in the lower 48 states, its meandering course
through significantly varied terrain, and its role as part of the international border with Mexico. Interest in the
river was no less intense in the 1930s, 40s, and 50s than it had been in the preceding four decades.
The river system changed dramatically during the years between the two compacts (1929-1938), and many
studies were done as a result, as described in Chapter 4. But the Project evolved, too, both in terms of
developed, irrigated acres as well as through changing water delivery infrastructure. Reclamation continually
tweaked and refined the Project system to address efficiencies on the American side of the Project as well as to
try to stop the continually increasing illegal Mexican diversions. The inter-compact years also witnessed localized
interest in the administration of the Rio Grande, from investigations of municipal groundwater use in El Paso, to
the signing of contracts between Project districts to provide more certainty and consistency on water delivery.
Finally, these inter-compact years were important to international relations on the river, as well.
Then later, in the years following Compact ratification, water users and scientists undertook still additional
investigations to find and locate supplementary sources of water, particularly for farmers in the Mesilla
Valley. These detailed investigations, spanning the 1930s to the 1950s, demonstrated just how limited the
understanding of groundwater/surface water relationships had been when the Project was authorized in the
early 20th century, as well as when the Compact was signed in 1938. Although scientific knowledge of surface
and groundwater connections was improving during Compact negotiations, the 1940s and 50s were a period of
great growth in scientific understanding. Then, as the Upper Rio Grande Basin continued to evolve and operate
under the 1938 Compact terms, severe drought struck the region beginning in 1946 and lasting into the 1950s,
leading to groundwater exploration and discovery. Finally, other changes to the system eventually demanded
that the 1938 Compact delivery schedules be slightly altered. This chapter will examine the developments of the
1930s that affected the basin’s development and compact negotiations in less direct but still significant way, and
will look at how the relationship between the Compact and scientific knowledge played out into the 1940s and
1950s when the region faced serious water shortages.

Inter-district Contracts

In the fall of 1937, just as Compact negotiations heated up, the two Project districts decided to negotiate
an agreement regarding Project operation and maintenance costs as well as water allocation. The intent of
the contract was to provide predictability and stability for the districts in the face of annual fluctuations that
frequently occurred in irrigated acreage, project operation and maintenance costs, and water supply. During the
first five years of the 1930s, the Depression had caused a significant decline in irrigated acreage in the Project,
from 144,000 acres in 1930 to 120,000 in 1935. (See chart next page).
Such variations – split between the districts in myriad ways in any given year – could cause confusion and
instability for things like operation and maintenance cost recovery as well as water delivery. The districts came
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to an agreement in September 1937 that was aimed at providing stability on these factors. They took their
proposed contract to the Bureau of Reclamation and the Secretary of Interior for approval.
The inter-district contract was designed to address the annual variability in the cultivated lands of each district as
well as the difficulty in knowing definitively the acreage to be irrigated each year. The contract outlined the two
districts’ basic understandings: there were 88,000 acres of irrigable land (57% of the Project total of 155,000) in
the Elephant Butte district and 67,000 acres of irrigable land (43% of the Project total) in the El Paso district, and
construction, operation, and maintenance charges for each district would remain constant every year based on
these proportions, even if the irrigated acreage changed slightly in any given year. In fact, the contract provided
that either district could increase its irrigated acreage by as much as 3% of its authorized irrigated acreage, or as
much as 2,640 acres for Elephant Butte and 2,010 acres for EPCWID, while still maintaining constant operational
charges. The small margin or buffer offered in the contract would also allow the districts to sustain minor
losses in irrigated acreage “without disrupting the basic annual charges for construction repayment.” EPCWID
manager Roland Harwell assured Reclamation that despite small annual fluctuations, the accounting for each
district would “remain in all respects unaltered, and unaffected by this agreement.” Both districts hoped that
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the Secretary of the Interior would approve the contract. Harwell believed that, in this matter, the interest of the
United States was the same as the interest of the districts.1
When the Bureau analyzed the contract in late October, however, Project Superintendent L.R. Fiock expressed
his skepticism as to the contract’s real intent. He believed instead that the districts’ real goal with the contract
was to have both districts “agree to and abide by the fixed percentage used in the allocation of construction
costs of Project general features and in the allocation of water.”2 In other words, Fiock believed that the intent of
the contract was to prevent one district from exceeding its allotted irrigable area to such an extent as to cause
“a dispute or disturbance of balances between the two percentages agreed upon.” He nevertheless believed
the agreement prevented the districts from harming each other and thought the 3% margin reasonable. Fiock
suggested that the districts add a clause limiting the amount of irrigation water applied to “suspended land
under the water rental contracts,” based on the amount of water in storage at Elephant Butte at the start of each
irrigation season.3
Over the ensuing months – the same months during which the Compact Commission engineering advisors
were hammering out the permanent Compact – the Secretary of the Interior and officials with the Bureau
of Reclamation corresponded regarding the inter-district contract details. Reclamation Commissioner John
Page (Elwood Mead’s successor) wanted to ensure, for example, that the contract language did not obligate
any district to pay a proportionate share of the cost for delivery systems that did not benefit their users; that
the 57/43 cost split would only apply to common features of the Project system; and that, “in the event of a
shortage of water for irrigation in any given year, the distribution of available supply in such year, shall so far
as practicable, be made in the proportion of 67/155 (43%) thereof to the lands in the El Paso County Water
Improvement District No. 1, and 88/155 (57%) to the lands within the Elephant Butte Irrigation District.”4
The United States and the districts made several alterations to the contract accordingly, specifically regarding
the language surrounding the allocation of irrigated lands, irrigation water, and construction costs between
the two districts. Reclamation officials were concerned that other contracts5 being negotiated between the
Bureau of Reclamation and EPCWID (these were related to repayment of drainage construction costs that
were now necessary because of the Rio Grande Rectification project, discussed in the following section) would
somehow be affected by the inter-district contract.6 After addressing the concerns satisfactorily, the Reclamation
Commissioner sent the revised contract to the Secretary of the Interior in November 1937, with no further
objections.7
Finally, in February 1938, the presidents and secretaries of the two irrigation districts signed the revised
contract.8 The revised contract included language specifying that in the event of a water shortage the water
1
“Roland Harwell, Manager, to Mr. L. R. Fiock, Superintendent,” October 22, 1937, NM OSE Library.
2
“Superintendent to the Commissioner, Washington, D.C.,” Memorandum: Interdistrict Agreement Regarding Irrigable Area - Rio Grande
Project, October 23, 1937, NM OSE Library.
3
“Superintendent to the Commissioner, Washington, D.C.”
4
“Commissioner to Superintendent, El Paso, Texas,” Memorandum: Interdistrict Agreement Regarding Irrigable Area - Rio Grande Project,
November 2, 1937, NM OSE Library.
5
See “Contract between the United States and the El Paso County Water Improvement District No. 1 for Construction of Additional
Works with Contributed Funds and Providing for Crediting of Certain Revenues,” 1938, NM OSE Library; “District Counsel, El Paso, Texas, to
Superintendent, El Paso, Texas,” Memorandum: Proposed new contract with El Paso County Water Improvement District No. 1 - Advance of
funds for certain drainage and other work and crediting certain storage rental revenues - Rio Grande project, June 20, 1938, NM OSE Library;
“Additional Construction Under Consideration for Completion or Adjustment of the Irrigation and Drainage Systems in El Paso County Water
Improvement District No. 1,” April 19, 1938, NM OSE Library.
6
“John C. Page, Commissioner, to The Secretary of the Interior,” November 29, 1937, NM OSE Library.
7
“John C. Page, Commissioner, to The Secretary of the Interior.”
8
“Contract between Elephant Butte Irrigation District and El Paso County Water Improvement District No. 1,” February 16, 1938, NM OSE
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would be allocated in the proportion of 88/155 to the Elephant Butte District and 67/155 to the El Paso, or in
a 57/43 percent split, respectively. The signed contract also stated that the agreement would only be effective
“during the period when the proposed contracts under Public No. 249, Seventy-fifth Congress, 1st Session”
between the United States and the two districts were in force, contracts that spelled out how development of
power at Elephant Butte Dam would be accounted for financially with the districts.9 If the Public 249 contracts
were terminated, the inter-district contract would also be terminated. The final inter-district agreement also
specified that the operation and maintenance costs of the Rio Grande Project works for 1938 and after would be
distributed in the same manner and ratio as they were in 1937.10 While conducted outside the official drafting of
the Rio Grande Compact, the details of this inter-district contract played into the larger compact negotiations in
important ways, cementing, in particular, the allocation of water based on these proportionate acreages.

Rio Grande Rectification Project and the Hudspeth District, 1935-1941

Significant physical changes to the river system were also transpiring during the 1930s. The Rio Grande
Rectification Project, approved in 1933 by Mexico and the United States through signing of the 1933 Convention,
changed the Rio Grande’s channel downstream of El Paso. Plans for rectifying the river’s course included
straightening the Rio Grande’s channel, reducing it from 155 miles in length to only 88,11 and engineering it to
flow on the south (rather than the north) side of San Elizario Island. The effect of the change would be to place
the Tornillo Canal’s heading, which fed Project lands in the lower El Paso Valley, entirely within the boundaries
of the United States, thereby preventing Mexican users from having access to water in the riverbed below the
Acequia Madre, the area Mexico had disclaimed all water by signing the 1906 Treaty. The 1933 Convention
provided both for channel rectification as well as for the construction of Caballo Dam to better control the
river’s flow.12 Caballo, situated 25 miles downstream from Elephant Butte in New Mexico, would be constructed
between 1936 and 1938 and was planned to hold 100,000 acre-feet of water (it now holds 343,990) and control
for flooding in the El Paso and Juarez Valleys.13
The U.S. Bureau of Reclamation worked with the International Boundary Commission to complete the project
in response to long-standing disputes over the international boundary, the constant channel changes in the
area below El Paso (where the river flattened out and was subject to damaging flood flows),14 and as a means
of preventing return flows from making their way back to the riverbed and becoming subject to illegal Mexican
diversions. The project also included construction of the All-American Dam and Canal, designed to control the
amount of 1906 treaty water diverted into Mexico’s Acequia Madre at the old International Diversion Dam. The
impacts of the project were significant, particularly in relation to Rio Grande Project operations at the lower end
of the project.
Library.
9
“An Act Making Appropriations for the Department of the Interior for the Fiscal Year Ending June 30, 1938, and for Other Purposes,” Pub.
L. No. 75–249, 50 Stat. 564 593 (1937), 593.
10 “Contract between Elephant Butte Irrigation District and El Paso County Water Improvement District No. 1.”
11 “Treaty of 1933,” International Boundary and Water Commission, 10, accessed September 25, 2019, https://www.ibwc.gov/Files/
TREATY_OF_1933.pdf.
12 G. Frederick Reinhardt, “Rectification of the Rio Grande in the El Paso-Juarez Valley,” The American Journal of International Law 31, no.
No. 1 (n.d.): 44–54.
13 “Treaty of 1933,” 19.
14 “Board of Engineers to Chief Engineer, Denver, Colorado,” Memorandum: Rio Grande - El Paso to Fabens - Rio Grande Project, January
27, 1922, Records of the Bureau of Reclamation, R.G. 115, Upper Colorado Region, Salt Lake City, Utah, Reservoir Management, Rio
Grande Project, 1918-1943, 8NS-115-97-470 Direct Accession, Box 1, 7714-0, River Cross Section and Profile, 1921-1925, Folder 2 of 2, U.S.
National Archives, Denver.
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Clip of International Boundary Commission Map of the Rio Grande El Paso to Juarez Valley, revised June 1938. Records of
the Bureau of Reclamation, Entry 7, Box 909, Folder 032 Rio Grande Settlement of Water Rights - Mexico 1940 thru --. U.S.
National Archives, Denver.
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In the years leading up to the rectification project, Tornillo District water users, located at the extreme
southern end of EPCWID and the Rio Grande Project and who irrigated about 8,600 acres, had frequently and
“emphatically” complained about the quality of their water supply. They were the last diversion on the Project
and a large percentage of their supply came from drainage return water which ran high in salts. When the
Tornillo District was initially incorporated into the Project in 1919, the early operating model aimed to address
the water quality by mixing the drainage return water with stored water from Elephant Butte in a 50/50 ratio in
order to achieve a tolerance limitation within which crops could survive. This practice of dilution had concerned
Reclamation since the start, however, since although this mixture created usable water for the Tornillo users,
it also created a total stream discharge that was more than twice the quantity necessary for Tornillo irrigation
requirements. The practice resulted in excess water at the end of the system, which in turn created a water
supply for the Hudspeth District, but Reclamation officials recognized, as noted above, that this supply would
be unreliable as Project efficiencies changed as a result of the infrastructure modifications. As early as 1919,
just as Tornillo was negotiating its inclusion in the Project and before Hudspeth’s Warren Act contract was in
place, Rio Grande Project manager L.W. Lawson (who would later be affiliated with the International Boundary
Commission) wrote to the Tornillo District president to inform him that a continuation of the practice of getting
useable water to the district by “wasting” such large amounts of reservoir water was “practically impossible,”
and that “it will be impossible for us to release the large quantity of water which has been placed at the disposal
of the Tornillo irrigation district”15 into the future, since it resulted in “reservoir stored water going to waste.”16
Project water released for dilution also created tension with upstream water users who complained that the
Project was wasting water and engaging in inefficient practices.
Changes to the river as a result of rectification had the effect of changing the Tornillo District’s water supply and
therefore calling Hudspeth’s source of supply into question.17 According to Rio Grande Project Superintendent
Fiock, the Bureau was most interested in “conservation of the project’s water supply and the improvement of
the quality of water delivered to the Tornillo District…” Rectification’s effect in this sense was the achievement
of a situation whereby “there should be some means for the separation or keeping segregated [Tornillo’s]
irrigation and drain water, or mixing it in desired proportions so that when water is wasted, it would be straight
drain water, except as a portion of the drain water may be needed to make up the irrigation requirements,
unless, of course, the upper valley irrigation water supply available at Fabens is in excess of the requirements.”18
While the changes described by Fiock could have been accomplished before rectification, changes to the river
channel made the process of implementing this separation system much less costly, “greatly facilitat[ing] the
practicability of accomplishing the separation of the irrigation and drain water.”19 This was a great benefit to
Tornillo,20 but when Reclamation and the International Boundary Commission completed the river channel
rectification work in July 1938, the effect of this separation was a major change to the water made available to
the Hudspeth District. Previously, Hudspeth had relied on the Project’s operational model of releasing excess
15 “L. M. Lawson, Project Manager, U.S. Reclamation Service, to Mr. H. C. Ivy, President, Tornillo Irrigation District,” August 4, 1919,
Records of the Bureau of Reclamation, R.G. 115, Entry 7, General Administrative and Project Records, 1919-1945, Project Files, 1919-1929,
Rio Grande 223.02, Box 907, 223.02, Transfer Case, Rio Grande, Lease of Water Contracts, El Paso County Conservation and Reclamation
Dist. # 2, Thru 1929, U.S. National Archives, Denver.
16 “Superintendent to The Commissioner, Washington, D.C.,” Memorandum: Protest of Hudspeth County Conservation and Reclamation
District No. 1 - Rio Grande Project, May 22, 1938, Records of the Bureau of Reclamation, R.G. 115, Entry 7, General Administrative and
Project Records, 1930-1945, Box 921, 223.02 Rio Grande - Lease of Water Contracts Hudspeth County Consv. + Recl. Dist., U.S. National
Archives, Denver.
17 “Superintendent to The Commissioner, Washington, D.C.”
18 “Superintendent to The Commissioner, Washington, D.C.”
19 “Superintendent to The Commissioner, Washington, D.C.”
20 For a detailed description of the Project infrastructure changes in the El Paso Valley and their subsequent impact on Project supply, see
Margaret Barroll Expert Report, 2019.

79

the history of interstate water use on the rio grande: 1890-1955

Elephant Butte water to improve the quality of Tornillo users’ supply in order to obtain its own irrigation supply.
But the new modifications would jeopardize Hudspeth’s access to that water. When Reclamation proposed new
irrigation works in the lower end of the Project valley to better control and segregate the water supply following
the completion of rectification and two short months after the signing of the Compact, the Hudspeth District
recognized the uncertainty these changes posed to its supply. Consequently, Hudspeth management passed a
resolution protesting the proposed infrastructure for fear they would deplete the Project water the district was
accustomed to using. Both Project districts commented on Hudspeth’s protest, with EPCWID writing extensively
on the subject in May 1938. In sum, EPCWID disputed the idea that Hudspeth deserved either a quantity or
quality of water equal to that of the Project’s Tornillo District:
Since the supply of water heretofore delivered to the Hudspeth District is stated to have been
substantially sufficient for successful agricultural operations, the [Hudspeth] proposal, in simplest
analysis, is that the Hudspeth District shall enjoy the same character of water right that the Tornillo
District has. Further, since the Tornillo District [within EPCWID] unquestionably has a primary water
right and is entitled to receive water both in quality and quantity at parity with other District lands, or
in reasonable approximation thereto, the Hudspeth proposal, if put into effect, would automatically
place that area on a basis of enjoying the same character of water right as the Project lands have. Or,
failing in this latter respect; that the Tornillo District shall continue to be denied its rights by maintaining
the present status. Of course, it will be readily noted that nothing in the original contract between
the Bureau of Reclamation and Hudspeth Conservation and Reclamation District, or any of the various
supplementary contracts thereto, will support this claim. The Hudspeth District is presumed to have
the right to the use of such surplus waters as may exist at the terminus of the Tornillo main canal on
payment for the same under rates mutually satisfactory to the various interests involved. Beyond this,
we can find nothing to indicate any responsibility of the project proper to supply water which may be
regarded as necessary for the Hudspeth District lands.”21 [Emphasis added.]
EBID, having seen EPCWID’s comments, wrote to the Project superintendent and informed him that EBID stood
“with [EPCWID] to oppose the resolution directed to the Commissioner of the Reclamation by the Hudspeth
County Conservation and Reclamation District No. 1.”22
When Project Superintendent Fiock addressed the situation in a letter to the Commissioner of Reclamation, he
noted that Tornillo users, “have been emphatically asserting their right to the same quality of water for irrigation
as other portions of the Rio Grande Project, or at least the same quality of water as the upper divisions of the
El Paso Valley.” In Fiock’s expert opinion, the Project was obligated to tightly control and regulate the water
supply to meet the needs of those Project lands with “the least amount of waste and without any regard to the
requirements of the Hudspeth District.” Fiock recognized that operation of the Project with the least amount of
waste would leave Hudspeth with only the “unavoidable and uncontrollable waste at the end of the project,”
which might be “wholly inadequate in quantity and too uncertain in time and regularity of availability to be
relied upon for irrigation.”23 Nevertheless, Fiock, with compact negotiations still no doubt fresh in his mind,

21 “Roland Harwell, Manager, to Mr. L. R. Fiock, Superintendent, Bureau of Reclamation,” May 1, 1939, Records of the Bureau of
Reclamation, R.G. 115, Entry 7, General Administrative and Project Records, 1930-1945, Box 921, 223.02 Rio Grande - Lease of Water
Contracts Hudspeth County Consv. + Recl. Dist., U.S. National Archives, Denver.
22 “N. B. Phillips, Treasurer-Manager, to Mr. L. R. Fiock, Superintendent, Bureau of Reclamation,” May 1, 1939, Records of the Bureau
of Reclamation, R.G. 115, Entry 7, General Administrative and Project Records, 1930-1945, Box 921, 223.02 Rio Grande - Lease of Water
Contracts Hudspeth County Consv. + Recl. Dist., U.S. National Archives, Denver.
23 “Superintendent to The Commissioner, Washington, D.C.,” May 22, 1938.
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noted that Hudspeth’s rights were “legal” questions,24 and concluded his letter by stating that, “it does not
seem...that the [Hudspeth] District has any right or justification to stand in the way of improvements designed for
the conservation or improvement of the project water supply, or any portion thereof.”25 Ultimately, Reclamation
officials (beyond just Fiock) argued that the Project had no responsibility to supply any water to Hudspeth, and
denied the district’s protests.26 In return, Hudspeth asked merely for assurance that its water supply would not
be harmed, an assurance that it never received. Despite this clear denial of any right to either water quantity or
water quality, things looked up for Hudspeth just a few years later, as described in a below section.

The Living Rio Grande Compact

To deal with these and other changes that would undoubtedly emerge in the basin, the Rio Grande Compact
Commission under the 1938 Compact had recognized the need for a clear method of enforcing the agreement’s
terms while also providing for an adjustment phase in the immediate aftermath of the Compact’s ratification.
Negotiations for Compact administration mechanisms began immediately after the Compact was signed in
March 1938. The commissioners recognized there should be what Texas Commissioner Frank Clayton called
“an experimental stage” during the Compact’s early administration, during which the three states could work
out some of the granular details of Compact administration. Each commissioner would be paid a salary, and
travel expenses for meetings and other requirements would be reimbursed. But for other details, Clayton noted
that “the provisions of the permanent compact are highly technical and much more detailed than those of the
temporary compact, and will correspondingly require more time and expense for their proper administration.”27
In fact, that was true, particularly in the first few years. The Compact went into effect on May 1, 1939, with the
Compact’s schedule of deliveries becoming effective on January 1, 1940.28 During 1939, the commission met four
times to design and adopt rules for the Compact’s administration, including the collection of data, staffing, how
to handle new or increased depletions, and the future rotation of meeting locations.29
Things went fairly smoothly in the first few years, with water supply fluctuating as usual, and changes to the
Project infrastructure continuing.30 But in 1944, New Mexico initiated a more significant change to the terms of
the Compact when the state made a formal request for the Commission to evaluate New Mexico’s nine-month
delivery schedule, which excluded the months of July, August, and September. New Mexico Commissioner and
State Engineer Thomas McClure justified his request by noting that “substantial quantities of New Mexico credit
24 “Superintendent to The Commissioner, Washington, D.C.”
25 “Superintendent to The Commissioner, Washington, D.C.”
26 “Roland Harwell to L. R. Fiock,” May 1, 1939, Records of the Bureau of Reclamation, R.G. 115, R.G. 115, Entry 7, Project
Correspondence File 1930-1945, Rio Grande Project, Box 927, 301. Rio Grande Project - Board + Engineering Reports on Construction
Features Jan. 1, 1937, U.S. National Archives, Denver.
27 “Frank B. Clayton, Rio Grande Commissioner for Texas, to the Honorable E.H. Thornton, Jr., Chairman,” March 23, 1939, RIO Grande
Compact Commission Records, 1924-1941, 1970, Box 2F466, Rio Grande Commission (1938-1940), Center for American History, University
of Texas at Austin.
28 “First and Second Annual Reports of the Rio Grande Compact Commission, 1939 and 1940,” Interstate Stream Commission, 3, accessed
October 22, 2019, https://www.ose.state.nm.us/Compacts/RioGrande/RGCC%20Reports/Rio%20Grande%20Compact%20Commission%20
1939-1940%20First%20and%20Second%20Annual%20Report.pdf.
29 “First and Second Annual Reports of the Rio Grande Compact Commission, 1939 and 1940,” 16–17.
30 See “Superintendent to Chief Engineer,” Memorandum: Accelerated construction program for food production - Rio Grande Project,
August 5, 1943, Entry 7, Project Correspondence File 1930-1945, Rio Grande Project, Box 927, 301. Rio Grande Project - Board +
Engineering Reports on Construction Features Jan. 1, 1937, U.S. National Archives, Denver; “Acting Chief Engineer to Commissioner,”
Memorandum: Accelerated construction program for food production - Rio Grande Project, August 23, 1943, Entry 7, Project Correspondence
File 1930-1945, Rio Grande Project, Box 927, 301. Rio Grande Project - Board + Engineering Reports on Construction Features Jan. 1, 1937,
U.S. National Archives, Denver.
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water have been delivered past San Marcial station from time to time during the July-September periods when
no schedule accounting is made,” and that New Mexico felt that a shift to a 12-month schedule would better
serve the basic principles of the Rio Grande Compact.31 Correspondence between the Rio Grande Compact
Commissioners from July 1945 indicate that they all consented to the re-evaluation of New Mexico’s delivery
schedule, which occurred over the ensuing months.32 With the data collected, the commissioners and the
advising engineers worked out the details of New Mexico’s new schedule in 1946. Texas’s engineer Raymond
Hill, with an established history of detailed Rio Grande analysis, reminded the commission that New Mexico’s
shift to an annual (12-month) schedule would have to comply with the limitations of the Compact’s Article
V which required that new stations and measurements result in by and large the same results “so far as the
rights and obligations to deliver water are concerned, as would have existed if such substitution of stations
and measurements had not been so made.” In keeping with this requirement, New Mexico’s future scheduled
deliveries would be measured by something Hill called the Elephant Butte Effective Supply, defined as outflow
plus or minus change in storage in Elephant Butte Reservoir, suggesting implicitly that the San Marcial gauge
would be abandoned. Hill insisted that New Mexico’s future deliveries (measured by the Elephant Butte Index)
be equivalent to the quantity of water delivered to San Marcial during the three non-schedule months under
the existing Compact. Finally, Hill maintained that adjustments would need to be made to “historical records to
correct for such excess operating waste as did take place during July, August, and September,” measured at San
Marcial. Hill believed that the only adjustment possible that fell within the limits of Article V of the Compact was
an allowance for operating water waste released from El Vado Reservoir during the three summer months of
July, August, and September in excess of 25% of the total quantity released.33
By April 1947, the commission’s engineering advisers had adopted a report recommending the replacement of
the nine-month schedule with a 12-month schedule along the lines of Hill’s recommendations. It had taken the
advisers many months, but they ultimately found that the new schedule would reflect the old schedule “plus an
evaluation of the deliveries of water through the middle valley to be expected during the three summer months
which would result from the operation of the [MRGCD] under reasonable efficient conditions.”34 Ultimately,
New Mexico’s Bliss conferred with the state’s attorney general, who believed that the change “would not be
substantive in character,” and that the Compact Commission could approve the change without legislative
action.35 In early 1948, the commission met in El Paso, and approved the change.36
The drought that began in the late 1940s, however, was another test of the Compact’s provisions, and water
users explored the potential of augmenting the supply with groundwater. That story and municipal use of
groundwater will be discussed below.
31 “Thomas M. McClure, Rio Grande Compact Commissioner for New Mexico, to Mr. Berkeley Johnson, Chairman,” June 2, 1944, NM OSE
Library.
32 “J.E. Quaid, Commissioner for State of Texas, Rio Grande Compact Commission, to Mr. M.C. Hinderlider, Mr. Thomas M. McClure, and
Mr. Berkeley Johnson,” July 27, 1945, NM OSE Library; “Berkeley Johnson, Chairman, to Mssrs. Hinderlider, McClure & Quaid,” July 24, 1945,
NM OSE Library; “Royce Tipton to Mr. John Bliss,” December 26, 1945, NM OSE Library.
33 “Raymond A. Hill to Mr. R.J. Tipton and Mr. J.H. Bliss,” May 27, 1946, NM OSE Library.
34 “John H. Bliss, State Engineer, to Mr. Fred E. Wilson, Attorney for Interstate Stream Commission,” April 10, 1945, NM OSE Library.
35 “John H. Bliss, State Engineer, to Mr. Fred E. Wilson, Attorney for Interstate Stream Commission.”
36 S. E. Reynolds and Philip B. Mutz, “Water Deliveries Under the Rio Grande Compact,” Natural Resources Journal 14 (April 1974): 204.
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Groundwater: Municipal Supplies

Yet another ongoing side story to the Rio Grande Compact narrative not previously discussed also began around
1935. In addition to Texas filing suit against New Mexico that year (Chapter 4), and the Compact Commission
authorizing the Rio Grande Joint Investigation that year as well (Chapter 4), the role of groundwater began
to loom large in discussions over water supply in the Upper Rio Grande Basin. Two events transpired to bring
groundwater into Rio Grande discussions: first, the city of El Paso became desperate for a better and more
plentiful municipal water supply beginning in 1934, and second, a severe drought hit the region hard starting
in the late 1940s. The intensive nature of the investigations that were launched in 1935 outside of the RGJI to
contend with these challenges point to the previously inadequate understanding of the relationship between
surface and groundwater during the 1930s, as well as to the Upper Rio Grande Basin water users’ intentions to
explore groundwater as a potential supplement to augment the basin’s supply.

El Paso’s Municipal Water and the Rio Grande Project
By at least the turn of the 20th century, El Paso had come to depend on groundwater for its municipal water
supply. By the mid-1930s, as the city grew, its pumpage had increased dramatically as well, and salt incursion
into the supply was causing problems for the city by 1934.37 In 1935, responding to requests from city of El Paso
officials,38 the USGS and the Texas Board of Water Engineers determined that an “intensive investigation of
ground-water conditions at El Paso should be started as soon as possible.”39 The municipal El Paso Water Board
concurred, and a combination of city, state, and federal dollars funded the USGS investigation beginning that
summer.40 The goals of the study were: to solve the problem of saltwater intrusion into the valley; to determine
the quantity of water that could be pumped near and in El Paso, and; to determine the best locations to develop
new wells.41 The study was separate and apart from the other work being conducted throughout the basin for
the RGJI, and its extensiveness underscored that neither scientists nor water users in the 1930s had a clear
understanding of the resource; in fact, the USGS was performing the studies to determine whether groundwater
uses in different parts of the El Paso area were a possible source of augmenting the current municipal supply,
and what the effects would be of tapping into these groundwater sources. USGS began its work in July 1935.42
At the end of the following year, El Paso’s Water Works Superintendent Ashley Classen became impatient for
the study’s results. In a letter to the USGS director, Classen explained that the city planned “a considerable
program of new construction,” all of which depended on the conclusions they hoped to see in the USGS report.
For this reason, the city was very anxious to receive the findings so that it could plan for the coming year.
Classen expressed his hope that it would be ready by January 1937 at the latest,43 and USGS assured Classen
that it would. One of the study’s authors, A.N. Sayre, planned to travel to El Paso and go over the findings with
37 A. N. Sayre and Penn Livingston, “Ground-Water Resources of the El Paso Area, Texas” (Washington, D.C.: Government Printing Office,
1945), 3, NM OSE Library.
38 Sayre and Livingston, 4.
39 “W. C. Mendenhall, Director, to Mr. W. E. Robertson, Chairman, El Paso Water Board,” May 29, 1935, R.G. 57, Records of the Geological
Survey, Entry 51, Director’s Files, Central Classified Files, Box 461, 671 Texas (Ground Water), U.S. National Archives, II; Chief Hydraulic
Engineer, “Memorandum for the Director,” January 30, 1936, R.G. 57, Records of the Geological Survey, Entry 51, Director’s Files, Central
Classified Files, Box 461, 671 Texas (Ground Water), U.S. National Archives, II.
40 A brief overview of El Paso’s use of groundwater is available in Sayre and Livingston, “Ground-Water Resources of the El Paso Area,
Texas,” 5–6.
41 “A. N. Sayre, Associate Geologist, to Mr. W. N. White,” February 25, 1938, R.G. 57, Records of the Geological Survey, Entry 51,
Director’s Files, Central Classified Files, Box 461, 671 Texas (Ground Water), U.S. National Archives, II.
42 Sayre and Livingston, “Ground-Water Resources of the El Paso Area, Texas,” 4.
43 “Ashley G. Classen, Superintendent, City Water Works, to Dr. W. C. Mendenhall, Director, United States Geological Survey,” December
23, 1936, R.G. 57, Records of the Geological Survey, Entry 51, Director’s Files, Central Classified Files, Box 461, 671 Texas (Ground Water),
U.S. National Archives, II.
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the El Paso Water Board at that time.44 But in late January 1937, with El Paso’s desperation increasing, Classen
wrote again, explaining that it had become “imperative that we have two new well locations within the next
thirty days.” Classen exclaimed that El Paso was anticipating “a very acute shortage of water in our city during
the coming summer” and would need to develop an additional water supply. The city’s development depended
entirely on the USGS survey’s conclusions, and Classen emphasized how anxious the city was for this report so
that they could select well sites, imploring the USGS to rush the report to completion.45 A preview of the agency’s
conclusions and recommendations on the groundwater resources of the El Paso area suggested locations46
where El Paso should drill its next wells, and recommendations on how to prevent further salt incursion.47
Although the USGS investigation into El Paso’s groundwater supply was separate from the RGJI, the RGJI team
was aware of El Paso’s plight as well as of the city’s dependence on groundwater supplies.48 (See RGJI Report,
(RIO30) p. 105) In fact, RGJI lead engineer Harlow Stafford requested data from Classen in January 1937, and
Classen responded by sending El Paso’s monthly pumping data from the city’s wells for the five years between
1932 and 1936. The data showed that the city was fed by ten wells, each yielding 1,000 gallons of water per
minute, averaging 3.5 million gallons per day during the winter and 7.5 million gallons per day during the
summer. Classen informed Stafford about the USGS investigation and that the city was “contemplating the
drilling and construction of 3 additional wells within the very near future,” since the records clearly showed that
“the static level of our ground water supply is slowly receding.” With Classen’s conclusion that “the pumpage in
this area exceeds the recharge,” he projected that if the groundwater supply recession continued for another 10
to 20 years, El Paso would need to seek a new water supply and warned that while the only other water supply
available was the Rio Grande, he hoped that El Paso would not have resort to the river for many years, if at all.49
RGJI report writers, meanwhile, were wrapping up that investigation’s report at the same time as the USGS
report on El Paso groundwater was nearing completion. Although the RGJI mentioned the existence of municipal
water uses in the basin, the authors more or less dismissed their significance to the overall depletions along the
river in the upper basin, believing that some such uses affected the river while others did not. “The total use of
water in the Upper Rio Grande Basin for purposes other than irrigation is but a small fraction of the irrigation
use,” they reported.50 Nevertheless, they did display some understanding of the different underground basins’
relationships to surface water, comparing Albuquerque’s water use – a city with a population of 34,000 at the
time the RGJI was written – with El Paso’s (population 110,000). Albuquerque’s “present use,” they wrote, “is
undoubtedly a draft, direct or indirect, on Rio Grande,” but was nevertheless a modest 3,000 acre-feet total
annually. In contrast, they believed that El Paso’s 8,800 acre-feet annual supply of groundwater originated from
precipitation falling on a large area east of the city, and they seem to have not considered El Paso’s use a draft on
44 “Julian D. Sears, Acting Director, to Mr. Ashley G. Classen, Superintendent, City Water Works, El Paso, Texas,” December 30, 1936,
R.G. 57, Records of the Geological Survey, Entry 51, Director’s Files, Central Classified Files, Box 461, 671 Texas (Ground Water), U.S.
National Archives, II.
45 “Ashley G. Classen, Superintendent, City Water Works, to Mr. Julian D. Sears, Acting Director, United States Geological Survey,” January
27, 1937, R.G. 57, Records of the Geological Survey, Entry 51, Director’s Files, Central Classified Files, Box 461, 671 Texas (Ground Water),
U.S. National Archives, II.
46 “W. C. Mendenhall, Director, to Ashley G. Classen, Superintendent, City Water Works, El Paso, Texas,” February 2, 1937, R.G. 57,
Records of the Geological Survey, Entry 51, Director’s Files, Central Classified Files, Box 461, 671 Texas (Ground Water), U.S. National
Archives, II.
47 Sayre and Livingston, “Ground-Water Resources of the El Paso Area, Texas,” 97–99.
48 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937” (Government Printing Office, February 1938), 105.
49 “Ashley G. Classen, Superintendent, to Mr. Harlowe M. Stafford, Engineer, National Resources Committee,” January 12, 1937, NM OSE
Library.
50 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 104.
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the Rio Grande.51 In fact, the USGS still believed nearly a decade later in 1944 that groundwater dependence “for
public supplies and industries” in the stretch of river between El Paso and Fort Quitman “relieves the demand on
the flow of the Rio Grande.”52 In other words, scientists had a limited understanding of the relationship between
groundwater and surface water and recognized that they did not have full scientific understanding related to
every single underground basin along the Upper Rio Grande. Furthermore, contemporaries knew of El Paso’s and
other municipalities’ dependence on groundwater, and also knew that these cities would grow. As such, it is not
surprising to find a lack of evidence in the historic record indicating that Compact framers made any effort to
preclude this resource’s development.
In response to the USGS’s El Paso groundwater findings, which provided detailed recommendations on which
underground basins El Paso should pursue, the city began drilling new wells to gain a larger (and better quality)
municipal water supply. When their efforts largely failed53 (due to dry wells) El Paso was forced to approach
the Bureau of Reclamation in the summer of 1940 to inquire about the possibility of acquiring Project water
from the Rio Grande to supplement the city’s supplies.54 On June 8, 1940, W.E. Robertson, chairman of the
Water Development Commission of the City of El Paso (successor to the El Paso Water Board) said that while
the city’s municipal water had mainly been pumped from underground wells for years, the water used had
consistently exceeded the amount of recharge and had led to a higher risk of saltwater infiltration because of
the lowered water table. To relieve El Paso’s water woes, Robertson proposed to purchase land within the Rio
Grande Project and thus acquire the associated water rights. The land purchased, then, would need to be taken
out of cultivation. “There is no reliable, adequate, additional source,” he pleaded, “except the waters of the Rio
Grande.”55
Reclamation officials did not immediately agree with El Paso’s request. Although Reclamation Commissioner John
Page passed the letter along to Superintendent Fiock with the hint that the proposal would “meet with [Page’s]
approval and co-operation,”56 Fiock did not seem to share Page’s feelings toward the proposal. “We believe
the city showed poor taste in beginning its negotiations with an apparent endeavor to obtain water on more
favorable conditions or charges than the project land,” Fiock said, especially since El Paso “has been so dilatory
through all the years of the project promotion and development, so far as we know never offering to bear any of
the burden.” Furthermore, Fiock felt that the city’s claim of insufficient water was exaggerated for emphasis, and
that some of the shortage might be explained by the city’s delay in drilling a new well. He went on to say that
it seemed that El Paso was faced more with a problem of water quality rather than quantity as the wells were
depleted. He did acknowledge, however, that a supplemental supply from the river would extend the life of the
city’s underground supply by reducing the city’s need to deplete it so rapidly, and despite apparent disagreement
with some of the city’s claims and the way they went about making their proposal, Fiock ultimately gave his
51 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 105.
52 “Geological Survey Water Plans for Rio Grande Basin (Except the Pecos),” c 1944, 12.
53 “W. E. Robertson, Chairman, to Honorable John C. Page, Commissioner, Bureau of Reclamation,” June 8, 1940, Records of the Bureau
of Reclamation, R.G. 115, Entry 7, General Administrative and Project Records, 1930-1945, Box 920, 223.02 Rio Grande Leases, Sales, +
Rentals of Water El Paso, City of thru Dec 1941, U.S. National Archives, Denver.
54 “Superintendent to The Commissioner (Through Chief Engineer, Denver, Colorado),” Memorandum: Negotiations by City of El Paso for
municipal water supply from project sources - Rio Grande Project, June 20, 1940, Records of the Bureau of Reclamation, R.G. 115, Entry 7,
General Administrative and Project Records, 1930-1945, Box 920, 223.02 Rio Grande Leases, Sales, + Rentals of Water El Paso, City of thru
Dec 1941, U.S. National Archives, Denver.
55 “W. E. Robertson, Chairman, to Honorable John C. Page, Commissioner, Bureau of Reclamation,” June 8, 1940.
56 “W. E. Robertson, Chairman, Water Development Commission of the City of El Paso, to Mr. L. R. Fiock, Superintendent, Bureau of
Reclamation,” June 11, 1940, Records of the Bureau of Reclamation, R.G. 115, Entry 7, General Administrative and Project Records, 19301945, Box 920, 223.02 Rio Grande Leases, Sales, + Rentals of Water El Paso, City of thru Dec 1941, U.S. National Archives, Denver.
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approval for the city to move forward with making arrangements, and directed city officials to seek approval
from the Project irrigation districts.57
As negotiations proceeded with the Rio Grande Project, the City of El Paso relied upon the USGS studies to
sustain its claim of a dire water supply situation in order to gain support for obtaining Project water. Doing
so allowed the city to attempt to comply with the Act of February 25, 192058 requiring that “no such contract
shall be entered into except upon a showing that there is no other practicable source of water supply for the
purpose.”59 Having gained the support of the Bureau of Reclamation for the scheme, the city had negotiated
all necessary contracts by early 1941. Key issues in these negotiations had included discussion over the city’s
repayment arrangements for Project water60 and the amount of Project water to which the city would be
limited.61 El Paso felt that since it was purchasing land and taking it out of cultivation, it ought to be entitled to
the same first-class water rights and the same deliveries as other qualified landowners. As such, El Paso disputed
two particular clauses in the Reclamation contract. The first was one that allowed the Project Superintendent to
decide not to supply the city with Project water in years when he might determine the delivery of water to the
city to be “detrimental to the water service of the project or to the rights of any prior appropriator.”62 The second
was the contract clause restricting the city to a maximum of 3.5 acre-feet/acre annually, arguing that no similar
restriction was imposed upon any other landowner within the Project.63 In the end, Reclamation removed the
offending clause regarding “detriment” to other water users but retained the water volume limitations.64
The contract facilitating this purchase between Reclamation, the City of El Paso and EPCWID was executed March
57 “Superintendent to The Commissioner (Through Chief Engineer, Denver, Colorado),” June 20, 1940.
58 “An Act For Furnishing Water Supply for Miscellaneous Purposes in Connection with Reclamation Projects,” Pub. L. No. 66–147, § 86, 41
Stat. 451 (1920).
59 “City of El Paso, Texas, by Mayor, Chairman Water Development Commission, Chairman Water Board, and Superintendent of the Water
Works, to the Honorable, The Secretary of the Interior,” August 31, 1940, Records of the Bureau of Reclamation, R.G. 115, Entry 7, General
Administrative and Project Records, 1930-1945, Box 920, 223.02 Rio Grande Leases, Sales, + Rentals of Water El Paso, City of thru Dec
1941, U.S. National Archives, Denver; “The Ground-Water Supplies of the El Paso Area, Texas,” August 17, 1940, Records of the Bureau
of Reclamation, R.G. 115, Entry 7, General Administrative and Project Records, 1930-1945, Box 920, 223.02 Rio Grande Leases, Sales, +
Rentals of Water El Paso, City of thru Dec 1941, U.S. National Archives, Denver; “S. O. Harper, Chief Engineer, Bureau of Reclamation, to The
Honorable, The Secretary of the Interior (through Commissioner of Reclamation),” February 12, 1941, Records of the Bureau of Reclamation,
R.G. 115, Entry 7, General Administrative and Project Records, 1930-1945, Box 920, 223.02 Rio Grande Leases, Sales, + Rentals of Water El
Paso, City of thru Dec 1941, U.S. National Archives, Denver.
60 “Memorandum for Mr. Stinson: Rio Grande Project - Sale of Water to City of El Paso for Supplemental Supply for Municipal Purposes,”
January 16, 1941, Records of the Bureau of Reclamation, R.G. 115, Entry 7, General Administrative and Project Records, 1930-1945, Box
920, 223.02 Rio Grande Leases, Sales, + Rentals of Water El Paso, City of thru Dec 1941, U.S. National Archives, Denver.
61 “J. E. Anderson, Mayor, City of El Paso, Texas, and W. E. Robertson, Chairman, Water Development Commission of the City of El
Paso, Texas, to Mr. L. R. Fiock, Superintendent, Rio Grande Project, Bureau of Reclamation,” February 1, 1941, Records of the Bureau of
Reclamation, R.G. 115, Entry 7, General Administrative and Project Records, 1930-1945, Box 920, 223.02 Rio Grande Leases, Sales, +
Rentals of Water El Paso, City of thru Dec 1941, U.S. National Archives, Denver.
62 “J. E. Anderson, Mayor, City of El Paso, Texas, and W. E. Robertson, Chairman, Water Development Commission of the City of El Paso,
Texas, to Mr. L. R. Fiock, Superintendent, Rio Grande Project, Bureau of Reclamation.”
63 “J. E. Anderson, Mayor, City of El Paso, Texas, and W. E. Robertson, Chairman, Water Development Commission of the City of El Paso,
Texas, to Mr. L. R. Fiock, Superintendent, Rio Grande Project, Bureau of Reclamation”; “J. E. Anderson, Mayor, City of El Paso, Texas, and
W. E. Robertson, Chairman, Water Development Commission of the City of El Paso, Texas, to Mr. L. R. Fiock, Superintendent, Rio Grande
Project, Bureau of Reclamation,” February 5, 1941, Records of the Bureau of Reclamation, R.G. 115, Entry 7, General Administrative and
Project Records, 1930-1945, Box 920, 223.02 Rio Grande Leases, Sales, + Rentals of Water El Paso, City of thru Dec 1941, U.S. National
Archives, Denver.
64 “Superintendent and District Counsel to Commissioner (Through Chief Engineer, Denver, Colorado),” Memorandum: Water supply for the
City of El Paso from the project water supply - Rio Grande Project, February 7, 1941, Records of the Bureau of Reclamation, R.G. 115, Entry
7, General Administrative and Project Records, 1930-1945, Box 920, 223.02 Rio Grande Leases, Sales, + Rentals of Water El Paso, City of
thru Dec 1941, U.S. National Archives, Denver; “Contract to Supply Water to the City of El Paso for Municipal Purposes,” February 18, 1941,
Article 9, Records of the Bureau of Reclamation, R.G. 115, Entry 7, General Administrative and Project Records, 1930-1945, Box 920, 223.02
Rio Grande - Leases, Sales + Rentals of Water El Paso, City of Jan 1942 thru, U.S. National Archives.
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7, 1941, stipulating that the city could obtain at most 2,000 acres of Project land in EPCWID and thereby obtain
Project water rights for municipal use.65 Both of the Project’s irrigation districts approved the contract, which66
provided that neither the United States nor EPCWID were liable for damages to the city if water quality was
subpar or if water shortages occurred.67
As El Paso’s municipal water shortage continued, the city proposed another analogous contract in late 1944,
aiming to acquire the right to purchase up to 2000 acres of land in the Elephant Butte Irrigation District in New
Mexico, and amending the 1941 contract such that the city’s repayment arrangements would go to the districts
and not to the United States.68 All parties initially approved of this additional contract, but soon, New Mexico
State Engineer and Compact Commissioner Thomas McClure intervened. In March 1945, McClure recognized
a problem with the City of El Paso’s plan. Writing to an El Paso city attorney, McClure explained that drying up
land in New Mexico to benefit El Paso municipal uses was not in the best interests of his state; if El Paso needed
water, he wrote, “they should dry up their own lands in Texas and not attempt to deprive New Mexico of her
use of water.” He added that if EBID was looking to abandon 6,000 acre-feet of water, New Mexico would surely
find use for it “in New Mexico without selling it to Texas.” He threatened that New Mexico’s Interstate Stream
Commission would not hesitate to use legal means to prevent this plan from moving forward.69
By 1949, El Paso’s contract with EPCWID was in effect. But the one between the City of El Paso and EBID was in
limbo. EBID water users had begun to feel the effects of the drought and were facing their own water shortages.
As such, they sided with McClure, and expressed their own concerns over El Paso’s efforts to sign contracts with
EBID for Project water. EBID was further worried about El Paso’s recently announced plan to construct a storage
reservoir for city water, to be filled by using the city’s allotted 3.5 acre-feet per acre of water for each acre it
owned, plus any surplus water not needed by the Project, as determined periodically by the Project Manager.70
EBID refused to approve the supplemental contract. Nevertheless, Reclamation’s legal counsel eventually
determined that EBID’s approval was not necessary, and Project officials did not believe that the contract would
be detrimental to EBID.71 The waters to be contracted to El Paso consisted of water in several categories: 1. Flood
waters accruing to the stream below Caballo Dam and below the last diversion point for EBID, after the needs
of EPCWID and Hudspeth had been determined (Hudspeth did have an existing Warren Act contract that parties
considered); 2) return flow waters during winter months, which were high in salinity and often unused by either
Project or Hudspeth farmers because they needed dilution from storage water for irrigation use (and no waters
were released during the winter months); and 3) “unavoidable waste” from sudden cold spells in the spring
or from unexpected rainfall over irrigated areas during the summer months. A new gauging station was to be
installed 16 miles above El Paso at the site of the proposed reservoir.72
As the drought worsened and there was no sign of it easing, El Paso launched additional groundwater studies
with other partners, including the Army and the Air Force, both of which had bases in the region and also
65 “Record of Execution of Contract,” March 7, 1941, Records of the Bureau of Reclamation, R.G. 115, Entry 7, General Administrative and
Project Records, 1930-1945, Box 920, 223.02 Rio Grande - Leases, Sales + Rentals of Water El Paso, City of Jan 1942 thru, U.S. National
Archives; “Contract to Supply Water to the City of El Paso for Municipal Purposes,” Article 10.
66 “John C. Page, Commissioner, to The Secretary of the Interior,” February 17, 1941, NM OSE Library.
67 “Contract to Supply Water to the City of El Paso for Municipal Purposes,” Article 17.
68 “J. Kennard Cheadle, Acting Commissioner, to The Secretary of the Interior,” November 22, 1944, NM OSE Library.
69 “Thomas M. McClure, State Engineer, to Mr. R. F. Momsen, Assistant City Attorney,” March 21, 1945, NM OSE Library.
70 “Commissioner to Secretary J. A. Krug,” Memorandum: Proposed supplemental contract with City of El Paso for municipal water supply Rio Grande Project, May 13, 1949, NM OSE Library.
71 “Commissioner to Project Manager,” Memorandum: City of El Paso Water Supply - Rio Grande Project, August 19, 1949, NM OSE
Library.
72 “Commissioner to Project Manager.”
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demanded water supplies. The city’s reliance on groundwater from the turn of the century well into mid-century
and beyond and the state of Texas’s and the Project’s participation in helping the city solve its supply problems
underscore the conclusion that the Compact did not intend to preclude the development of the resource.

Mexico Treaty Violations, Infrastructure Changes, and the Effect on Hudspeth

Meanwhile, the relationship between Hudspeth, the two Project districts, and Reclamation officials remained
tenuous at best during the late 1930s and into the 1940s as the river came under Compact administration.
Hudspeth had to advocate for itself for more than just a water supply during the late 1930s; it was also troubled
by existing payment arrangements with the Project districts. EPCWID and EBID had, like other irrigation districts
throughout the West, obtained new repayment contracts with the United States in the face of the Depression’s
severity and the aggressive payment schedule demanded by the original contracts. While it made a certain
amount of sense to modify Hudspeth’s contract at the same time as the Project districts and offer a similar level
of relief, an August 1938 letter from Superintendent Fiock to the two Project districts explained why 1938 was an
inopportune time for such a modification. These reasons included: “the pending litigation [between Texas and
New Mexico] and present status of compact negotiations and such changes that may be brought about in the
kind of service to be rendered to the Hudspeth District in the future on account of certain changes in the Project
irrigation and drainage works.”73 [Emphasis added.] In other words, no guarantee could be made to Hudspeth,
especially in the face of the recently signed compact that was awaiting ratification. Fiock reiterated the reasons
to hold off on a new contract with Hudspeth as late as December 1939. In a letter to the Commissioner of the
Bureau of Reclamation, Fiock noted that “a new contract should be entered into with the Hudspeth District as
soon as the temporary and changing conditions now existing on the project, which may ultimately have some
affect [sic] on the services which can be rendered to the Hudspeth District, have reached a permanent status.”74
Reclamation Commissioner John Page reiterated the sentiment in a letter to the secretary of interior: “It is
proposed that a new permanent basic contract ... be entered into with the Hudspeth District at some time in
the future, but until certain temporary and changing conditions on the Rio Grande project have been adjusted
and become permanent, it will be necessary to continue making water rental contracts on an annual basis.”75
Following the signing of the Compact, Reclamation officials saw that the negotiation of a supplemental contract
with Hudspeth, one that included reduced water charges commensurate with expected reductions in the
district’s water supply, would better reflect the water supply that the district would now receive.76
73 “L. R. Fiock, Superintendent, to Mr. N.B. Phillips, Manager, Elephant Butte Irrigation District, and Mr. Roland Harwell, Manager, El Paso
County Water Improvement District No. 1,” August 19, 1938, Records of the Bureau of Reclamation, R.G. 115, Entry 7, General Administrative
and Project Records, 1930-1945, Box 921, 223.02 Rio Grande - Lease of Water Contracts Hudspeth County Consv. + Recl. Dist., U.S.
National Archives, Denver.
74 “Superintendent to The Commissioner (Through Chief Engineer, Denver, Colorado),” Memorandum: Hudspeth County Conservation
and Reclamation District No. 1 - Contract for water rental charges for 1939 - Rio Grande Project, December 19, 1939, Records of the Bureau
of Reclamation, R.G. 115, Entry 7, General Administrative and Project Records, 1930-1945, Box 921, 223.02 Rio Grande - Lease of Water
Contracts Hudspeth County Consv. + Recl. Dist., U.S. National Archives, Denver.
75 “John C. Page, Commissioner, to The Secretary of the Interior,” February 8, 1940, Records of the Bureau of Reclamation, R.G. 115,
Entry 7, General Administrative and Project Records, 1930-1945, Box 921, 223.02 Rio Grande - Lease of Water Contracts Hudspeth County
Consv. + Recl. Dist., U.S. National Archives, Denver.
76 “Superintendent to The Commissioner, Washington, D.C.,” Memorandum: Application of Refinancing - Hudspeth County Conservation
and Reclamation District - Rio Grande Project, December 7, 1940, Records of the Bureau of Reclamation, R.G. 115, 115-54-A-81, Office of
the Chief Engineer, Denver, Colorado, General Correspondence Files, 1902-42 (Engineering), Rio Grande, Box No. 1132, 249-T, Rio Grande,
Hudspeth County Conservation and Reclamation Districts #1, 1936 thru 1940, 249-T, U.S. National Archives, Denver; “Report on Item for
Operation and Maintenance and Purchase of Equipment - Husdpeth District Application for R. F. C. Loan,” December 7, 1940, Records of
the Bureau of Reclamation, R.G. 115, 115-54-A-81, Office of the Chief Engineer, Denver, Colorado, General Correspondence Files, 1902-42
(Engineering), Rio Grande, Box No. 1132, 249-T, Rio Grande, Hudspeth County Conservation and Reclamation Districts #1, 1936 thru 1940,
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With the terms of the Compact settled, Hudspeth’s rights to Rio Grande water were clear: they had none.
Even so, the district’s water delivery – jeopardized by the changes wrought through river rectification, and
not protected by any terms of the Compact – was actually improved in the late 1930s and early 1940s thanks
to Mexican users’ defiance of the 1906 Treaty terms that continued even after rectification was complete.
According to Acting Secretary of State Sumner Welles, immediately after the All-American Dam and Canal
construction and rectification, Mexican users had – during 1939 alone – promptly constructed 14 diversions
downstream of the Acequia Madre, taking an estimated 81,000 acre-feet more than the country’s treaty rights.77
While this in itself did not help Hudspeth, the U.S. response to these continued illegal diversions did.
When it came to illegal Mexican diversions, the United States remained deeply committed to protecting
American water users, even those outside of the Rio Grande Project. In September 1940, for example,
Reclamation’s Chief Engineer S.O. Harper wrote to Superintendent Fiock and noted that recent Reclamation
investigations had investigated ways of “eliminating diversions from the Rio Grande by Mexican interests below
the All-American Dam and above Fort Quitman.”78 However, Harper also explained that “while the [Reclamation]
Commissioner has mentioned the Hudspeth and other territory below the Rio Grande Project [in connection
with proposed infrastructure changes], it is understood that this reference was not intended to be a suggestion
of providing a firm water supply to any areas below the Rio Grande Project, but on the contrary to insure that
surplus waters which could be made available to these areas would not be taken by Mexican interests to the
injury of possible United States users.”79 [Emphasis added.] Regarding lands below the Rio Grande Project
boundaries, Fiock responded: “these lands below the project are, of course, as viewed by the Bureau and the
Project Districts, not considered as having any primary right in water from the project source of supply, but can
be considered as entitled to all of the drainage and return flow and unavoidable project operating waste which
may reach the lower end of the project, and thereafter be unavailable for project uses.”80 [Emphasis added.] He
continued in the same letter to state that “as pointed out above, it would appear that the Hudspeth District is
entitled to and can rely upon only the recovery of the drain discharge and operating waste from the lower end
of the project for its normal supply.”81 [Emphasis added.] To emphasize his point, Fiock enumerated the only
circumstances under which excess water might flow to Hudspeth: “miscalculation in making reservoir releases
to meet project requirements, unanticipated operating waste from upper divisions of the project above El Paso,
slacking off of irrigation when rains occur on the project, or flood water originating from tributary arroyos below
Caballo Reservoir.”82 Despite these caveats, the United States’ commitment to American farmers (versus those in
Mexico) led Harper to recommend that Reclamation investigate the excess Mexican water diversion problem in
two phases: water supply for Rio Grande Project, and water supply for everything else below the Mexican Canal,

249-T, U.S. National Archives, Denver.
77 “Sumner Wells, Acting Secretary, to Harold L. Ickes, Secretary of the Interior,” July 20, 1940, Records of the Bureau of Reclamation, R.G.
115, Entry 7, Project Correspondence File, 1930-1945, Box 909 rio Grande Pro. 023.6-070.1, 032. Rio Grande - Settlement of Water Rights Mexico 1940 thru -, U.S. National Archives, Denver.
78 “Chief Engineer to Superintendent, El Paso, Texas,” Memorandum: Investigations for elimination of Mexican interference with water
supply - Rio Grande Project, September 20, 1940, Records of the Bureau of Reclamation, R.G. 115, Entry 7, Project Correspondence File,
1930-1945, Box 909 rio Grande Pro. 023.6-070.1, 032. Rio Grande - Settlement of Water Rights - Mexico 1940 thru -, U.S. National Archives,
Denver.
79 “Chief Engineer to Superintendent, El Paso, Texas.”
80 “Superintendent to Chief Engineer, Denver, Colorado,” Memorandum: Investigations for elimination of Mexican interference with water
supply - Rio Grande Project, October 12, 1940, Records of the Bureau of Reclamation, R.G. 115, Entry 7, Project Correspondence File,
1930-1945, Box 909 rio Grande Pro. 023.6-070.1, 032. Rio Grande - Settlement of Water Rights - Mexico 1940 thru -, U.S. National Archives,
Denver.
81 “Superintendent to Chief Engineer, Denver, Colorado.”
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including Hudspeth.83
Harper explored several solutions for the first problem: reduce diversions into the Acequia Madre to compensate
for illegal diversions downstream; enlarge the Project’s Franklin Canal (located upstream of the Acequia Madre)
to take more water; or provide a new feeder from the Franklin Canal to the Riverside heading to prevent return
flows from returning to the river bed. Regarding water supply below the Project in Hudspeth County, Harper
pointed out the following:
The Tornillo unit [of the Rio Grande Project] is, first of all, entitled to a water supply suitable for
satisfactory production of crops, but it cannot be said that the unit is entitled to water of the same
quality as is delivered to the upper end of the El Paso Valley. Deliveries of water to this unit must be a
compromise between an effort to deliver waters of the El Paso quality and the avoidance of undue waste
of project water whether from operating waste or rejection of drain waters....Subject to providing the
Tornillo unit with a suitable water supply, without unreasonable waste, every effort should be made to
provide the Hudspeth District with the best supply that can be provided to the District out of the project
waste and return flow net usable within the project...it seems advisable that the matter be covered
by a separate report devoted solely to the plan for providing the Tornillo Unit with its water supply
and general plans and estimates of providing the Hudspeth District with the best water that can be
furnished.84 [Emphasis added.]
By October 1941, Reclamation had instigated several infrastructure changes to assist with the problem of
downstream delivery by circumventing return of drainage water to the riverbed and preventing Mexican
diversions.
As noted above, earlier changes to the infrastructure had initiated a new era of water supply for Hudspeth
in which its delivery quantity decreased by 30% in 1941 from the average supply of the previous five years.85
However, the district seemed to survive these water supply reductions by making use of Tornillo Drain water at
first, and, in 1941, taking advantage of the installation of few new feeder canals designed to divert Fabens drain
waters straight to Hudspeth so that the district would not have to rely strictly on Tornillo Drain water, which had
much higher dissolved solids.86 Thus, in the face of changes to the Rio Grande system driven by the conservation
of Rio Grande Project water and the reduction of illegal Mexican diversions, Hudspeth ultimately was able to take
advantage of the U.S. Bureau of Reclamation’s mission to make as much water available to American users as
possible, even though it was widely acknowledged that the district itself had no legal right to Project water.87
83 It is important to note here that these comments were made two years after the Compact was signed. One would expect that Hudspeth’s
rights in this situation would have been more certain had the compact framers intended to include a supply of water for Hudspeth.
84 “Chief Engineer to Superintendent, El Paso, Texas,” Memorandum: Investigations for elimination of Mexican interference with water
supply - Rio Grande Project, November 12, 1940, Records of the Bureau of Reclamation, R.G. 115, Entry 7, Project Correspondence File,
1930-1945, Box 909 rio Grande Pro. 023.6-070.1, 032. Rio Grande - Settlement of Water Rights - Mexico 1940 thru -, U.S. National Archives,
Denver.
85 “L. R. Fiock, Superintendent, to Mr. N. B. Phillips, Manager, Elephant Butte Irrigation District, and Mr. Roland Harwell, Manager, El Paso
County Water Improvement District No. 1,” October 10, 1941, Records of the Bureau of Reclamation, R.G. 115, 115-54-A-81, Office of the
Chief Engineer, Denver, Colorado, General Correspondence Files, 1902-42 (Engineering), Rio Grande, Box No. 1132, 249-T, Rio Grande,
Hudspeth County Conservation and Reclamation District #1, 1941 and 1942, 249-T, U.S. National Archives, Denver.
86 L. R. Fiock, “Available Irrigation Water Supply for Hudspeth County Conservation and Reclamation District No. 1,” May 17, 1941,
Records of the Bureau of Reclamation, R.G. 115, 115-54-A-81, Office of the Chief Engineer, Denver, Colorado, General Correspondence Files,
1902-42 (Engineering), Rio Grande, Box No. 1132, 249-T, Rio Grande, Hudspeth County Conservation and Reclamation District #1, 1941 and
1942, 249-T, U.S. National Archives, Denver.
87 “L. R. Fiock, Superintendent, to Mr. M. Phillips, Manager, Elephant Butte Irrigation District, and Mr. Roland Harwell, Manager, El
Paso County Water Improvement District No. 1,” October 10, 1941, Records of the Bureau of Reclamation, R.G. 115, Entry 7, General
Administrative and Project Records, 1930-1945, Box 921, 223.02 Rio Grande - Lease of Water Contracts Hudspeth County Consv. + Recl
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With the Compact signed and new infrastructure in place, the Bureau of Reclamation revisited the old issue of
a base Hudspeth contract again in late 1943. In these negotiations, Reclamation recognized the instability of the
Hudspeth water supply, and Reclamation’s continuing efforts to eliminate as much Project waste as possible. “It
is not yet believed,” wrote Fiock,
that it can be considered that the type or extent of service furnished to the District from the project can
yet be considered as stabilized. Additional facilities are required for the District’s salvaging of project
waste and drain return flow water...There is also the matter of the character and extent of service
rendered by the project to the District, which cannot always be determined in advance. Charges should
be somewhat in proportion to the amount and quality of water received by the District, character of
service, and area irrigated or in cultivation, all of which can be, and are, variable from year to year. In
years of threatened or actual water shortage the service rendered to the District not only may be, but
is, curtailed in greater proportion than the curtailment of service on the project, and depending upon
the acuteness of the shortage, may even result in a very limited service to the District, if any.88 [Emphasis
added.]
Just a few months later in winter 1944, Fiock again offered his assessment of the Hudspeth supply situation in
writing: “Until a thorough study and report can be made on the water supply available for the Hudspeth District,
a new contract can be discussed only in a preliminary manner as the provisions of a new contract must naturally
be predicated upon the water supply available for the District.”89 In March 1944, key Reclamation employees
nevertheless met to discuss a new contract for Hudspeth, and District Counsel Spencer Baird drafted a document
based on the consensus that emerged from that meeting. Baird opined that neither the uncertainty of supply
nor the change in service should preclude a new Hudspeth agreement, since there had “never been complete
satisfaction” with the original draft, and the annual negotiations were “cumbersome.”90 With the draft contract,
the Bureau began negotiations with EPCWID and subsequently, the Hudspeth District, over specific contract
terms.91 Parties signed a final contract in 1945, a document that specified – in the event there was any doubt
whatever – that “the right to use water hereafter is inferior to that of lands in the Project, and the District also
agrees that its right to use any or all waters of the Rio Grande shall be subordinate to the use of such waters by
the Project.”92 The contract also specified that the United States could not be held liable for any “insufficiency

District 1942 thru -, U.S. National Archives, Denver.
88 “Superintendent to Commissioner (Through District Counsel and General Supervisor),” Memorandum: Water rental charges to the
Hudspeth County Conservation and Reclamation District No. 1 for the season of 1943 - Rio Grande Project, October 23, 1943, Records of the
Bureau of Reclamation, R.G. 115, Entry 7, General Administrative and Project Records, 1930-1945, Box 921, 223.02 Rio Grande - Lease of
Water Contracts Hudspeth County Consv. + Recl District 1942 thru -, U.S. National Archives, Denver.
89 “Superintendent to District Counsel,” Memorandum: New permanent contract with Hudspeth County Conservation and Reclamation
District to supersede the contract of December 1, 1924 - Rio Grande Project, January 25, 1944, Records of the Bureau of Reclamation, R.G.
115, Entry 7, General Administrative and Project Records, 1930-1945, Box 921, 223.02 Rio Grande - Lease of Water Contracts Hudspeth
County Consv. + Recl District 1942 thru -, U.S. National Archives, Denver.
90 “District Counsel to Commissioner (Through Director of Operation and Maintenance),” Memorandum: Water rental charges to the
Hudspeth County Conservation and Reclamation District No. 1 for the season of 1943 - Rio Grande Project, November 17, 1943, Records of
the Bureau of Reclamation, R.G. 115, Entry 7, General Administrative and Project Records, 1930-1945, Box 921, 223.02 Rio Grande - Lease
of Water Contracts Hudspeth County Consv. + Recl District 1942 thru -, U.S. National Archives, Denver.
91 “District Counsel to Commissioner,” Memorandum: New permanent contract with Hudspeth County Conservation and Reclamation
District to supersede the contract of December 1, 1924 - Rio Grande Project, March 27, 1944, Records of the Bureau of Reclamation, R.G.
115, Entry 7, General Administrative and Project Records, 1930-1945, Box 921, 223.02 Rio Grande - Lease of Water Contracts Hudspeth
County Consv. + Recl District 1942 thru -, U.S. National Archives, Denver.
92 “Contract for the Rental of Water to Hudspeth Irrigation District - D.C. Draft,” March 25, 1944, 1, NM OSE Library.
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of water” to Hudspeth lands.93 In other words, Hudspeth’s subservient status was reiterated in this permanent
contract.

Drought: The Role of Groundwater for Irrigation

As referenced above, the Upper Rio Grande Basin and the entire Southwest region was hit by a serious drought
that began in 1946, accelerated in the winter of 1946-1947, and lasted well into the 1950s. Water users soon
recognized the severity of the situation and wondered how they would obtain enough water for their crops.
While the Compact had anticipated years of water shortage, the document did not have any insights into how
groundwater could be used in such severe situations. Without any official guidance on how to supplement
Rio Grande water supplies when supplies throughout the entire upper basin ran low, the districts sought new
investigations. The 1935-36 (and ongoing) El Paso groundwater study offered inspiration.
In 1946, EBID followed the City of El Paso’s lead and requested that the USGS study the groundwater supply
in the Rincon and Mesilla Valleys.94 Anticipation of continued drought was the driving force behind the study,
demonstrated by storage levels as low as 317,000 acre-feet in Elephant Butte in August 1947. With another
month of irrigation remaining in the season, water users’ concerns about supplies for the following season were
heightened, and they hoped that groundwater might supplement their surface supplies. To answer the district’s
questions, the USGS’s Clyde Conover conducted a series of investigations in EBID between 1946 and 1947.95
Following a year of study, Conover issued a preliminary memorandum at the conclusion of studies. In it, he
remarked that the primary objective of his research was to investigate groundwater, “mainly from the standpoint
of productiveness of wells and the effect of pumping upon the surface-water supply in the rivers and drains.”96
Conover had examined “the quantities involved in the present irrigation with surface water exclusively” in order
to fully understand the effects of groundwater pumping in the Mesilla and Rincon Valleys.97 In his findings,
Conover made several important points that affected future water use in the region. First, he recognized that
more water was applied to crops than they consumed and asserted that the amount of water applied to the land
in past years was “doubtless more than actually necessary, even though irrigation of crops requires an excess
of water applied.”98 Second, Conover described the connections between surface and groundwater, noting
that any surface water released from Caballo Dam that was not lost by transportation or evaporation, seeped
underground “from the canals and irrigated lands to return to the river as drain flow.”99 The over-irrigation
of Project lands and the relationship between surface and groundwater in irrigation systems that Conover
elucidated would play important roles in future water negotiations.
As far as groundwater use was concerned, Conover remarked that of the many operational wells that had existed
in the Mesilla Valley in the early 1900s, “very few” of these remained in operation.100 Most of them had been
93 “Contract for the Rental of Water to Hudspeth Irrigation District - D.C. Draft,” 4. This contract was dated March 25, 1944, but
correspondence from the Reclamation’s General Counsel in March 1945 suggests that this draft was the final; see “Regional Counsel, Region
5, to Superintendent, El Paso,” March 3, 1945, NM OSE Library.
94 Clyde S. Conover, “Preliminary Memorandum on Ground-Water Supplies for Elephant Butte Irrigation District” (United States Geological
Survey, September 1947), Counsel; Clyde S. Conover, “Chas V. Theis, District Geologist, to Mr. John L. Gregg, Manager, Elephant Butte
Irrigation District” (United States Geological Survey, October 23, 1947), Counsel.
95 Conover, “Preliminary Memorandum on Ground-Water Supplies for Elephant Butte Irrigation District,” 1.
96 Conover, 1.
97 Conover, 3.
98 Conover, 6.
99 Conover, 8.
100 Conover, 9.
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abandoned “after a water supply was assured by Elephant Butte Dam.”101 However, Conover reported that in
recent months, “a few irrigation wells” had been drilled due to the “contemplated shortages of water in 1948,”
although none of them had pumps installed at the time he wrote this memo.102 Whether or not these wells –
when engaged – would have a long-term effect on surface supplies, Conover concluded pumping would lower
the water table, “at first in the vicinity of the well,” but as time went on, “at greater and greater distances from
the well,” explaining that “all water pumped from wells” was “balanced by a loss of water from somewhere
else in the ground-water system, either from the amount stored underground, from the amount seeping out
of the aquifer, or, less commonly in arid countries, from the amount of surface water that the system is unable
to absorb (rejects) because the aquifer is overfull under non-pumping conditions.”103 In other words, Conover
concluded that pumping groundwater would only provide a small amount of net additional water to the Project
as a whole, with water being diverted “to the pumps that would otherwise be available as surface supply lower
down the valley.”104
Despite these conclusions, however, Conover seemed to advocate for pumping as a short-term solution to the
drought issue, a conclusion with which Reclamation agreed. Conover recognized that pumping would have
the effect of drying out the drains of return flow, but also found that less waste (through transportation and
evaporation) would be realized by pumping than through surface deliveries, at least a 10% savings, which was
not insignificant during drought years.105 In fact, Conover also concluded that in years where surface water
levels were only at 50% of the average supply, he believed it would “be necessary to pump some ground
water.”106 [Emphasis added.] Assuming that EPCWID also engaged in pumping for irrigation, he explained, such
an effort would “save some of the water which would otherwise drain from the land, thus saving more water
for the Project.”107 Conover recognized that the “pumping of wells would diminish the drain flow,” which would
“necessitate a corresponding decrease in the allowable diversions for the Elephant Butte Irrigation District”108
but this did not dissuade him from his recommendation that pumping serve as a short-term drought solution.
In September 1947, Conover’s USGS colleague Charles V. Theis sent a copy of Conover’s preliminary findings to
A.N. Sayre, the geologist in charge of the USGS groundwater division in Washington, D.C. This was the same man
who had studied the City of El Paso’s municipal groundwater use in the 1930s and early 1940s. Theis explained
to Sayre that it was immediately necessary to release Conover’s preliminary findings so that New Mexico’s state
engineer and EBID could “establish a policy” with regard to pumping, before “the situation gets out of hand.”109
With Sayre’s approval, the USGS complied and sent the preliminary findings to the Project with a cautionary note
explaining that detailed findings might differ in later reports. New Mexico State Engineer John Bliss also received
a copy of the findings in October 1947.110
Despite the USGS’s cautionary note, the Bureau of Reclamation took on the burden of working with Project
101 Conover, 9.
102 Conover, 9.
103 Conover, 12–13.
104 Conover, 13.
105 Conover, 16.
106 Conover, 7.
107 Conover, 15.
108 Conover, 16.
109 “Chas. V. Theis, District Geologist, to Mr. A. N. Sayre, Geologist in Charge, Division of Groundwater,” September 10, 1947, R.G. 57,
Records of the Geological Survey, Entry 575, Ground Water Branch, Administrative Correspondence, 1944-1954, Box 33, New Mexico,
Albuquerque 1947, U.S. National Archives, II.
110 “Chas. V. Theis, District Geologist, to Mr. John H. Bliss, State Engineer of New Mexico,” October 23, 1947, R.G. 57, Records of the
Geological Survey, Entry 575, Ground Water Branch, Administrative Correspondence, 1944-1954, Box 33, New Mexico, Albuquerque 1947,
U.S. National Archives, II.
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farmers during times of shortage, encouraging them to be thrifty in their surface water applications but also
to pump as a way to supplement limited surface supplies. During the 1947 irrigation season, Reclamation
provided a packet for Project land owners, farmers, and irrigation districts called “Conservation in the Use of
Irrigation Water: Principles and Practices to be Observed and Followed in the Control, Distribution, and Use of
the Irrigation Water Supply for its Conservation and Maximum Production Results.” One section of this packet,
“Explanation of Principles for Conservation in the Use of Irrigation Water,” explained to farmers the connection
between irrigation, groundwater, and drainage, and warned farmers not to over irrigate, as “a limited portion
of the water applied to the land must percolate on through the soil and by eventually making its way to the
drains, provides the circulation needed to prevent the accumulation of alkali salts on the surface.” The packet
continued, “if excess water reaches the ground water table faster than it can escape to the drains, the water
table rises resulting in seepage and alkali surface conditions.”111 Three years later, as the drought continued and
conservation proved inadequate for its severity, Reclamation reported that if drought conditions continued,
“pumping appears to be the most feasible for a short time” as a remedy.112
As the drought continued and Reclamation reduced annual per-acre water allotments from storage water,
Reclamation tracked well data and encouraged farmers to continue the practice of supplemental pumping.
Between 1951 and 1955, dwindling storage supplies in Elephant Butte led Reclamation to declare annual
allotments ranging from just a few inches per acre to 2.5 acre-feet per acre so that all Project lands would receive
an equal amount, but well below the 3.1 acre-feet needed by farmers for a successful crop. In 1951, the Rio
Grande Project Manager told water users who were able to supply their water needs via pumping to arrange
transfer of part of their unused allotment to those who needed more water.113 Many of these users clearly took
his advice to heart. The following year, in 1952, Reclamation reported that “1952 proved to be an excellent
crop year for irrigation farmers” on the Ysleta branch (in EPCWID), because although storage was at a mere
10% of normal at the season’s beginning, farmers had installed 220 wells during the 1950 and 1951 seasons,
“which provided the necessary early water.”114 In 1955, the most severe season to date, the Project operated
on a fluctuating allotment basis of five inches, but farmers supplemented their supply with 1650 wells, and the
Bureau encouraged them to continue doing so.115 Pumping was a way that the Bureau urged the farmers with
wells to “help their neighbors” who were unable to dig wells.116 By this time, with the drought extending to
years, Conover’s connections between ground and surface water and his encouragement to limit the amount of
pumping seemed long forgotten and there was nothing to limit the use of the water of the Rio Grande that lay
beneath the surface. But the appointment of Steve Reynolds to State Engineer in 1955 – a post he would hold
for more than 30 years – altered the groundwater system in New Mexico with his focus on groundwater basin
declarations and regulations.

111 “Conservation in the Use of Irrigation Water: Principles and Practices to be Observed and Followed in the Control, Distribution, and Use
of the Irrigation Water Supply for its Conservation and Maximum Production Results” in U.S. Bureau of Reclamation, “Project History: Rio
Grande Project, Calendar Year 1947,” n.d., 78, NM OSE Library.
112 U.S. Bureau of Reclamation, “Project History: Rio Grande Project, Calendar Year 1950,” n.d., 44, NM OSE Library.
113 L.R. Fiock, Project Manager, “Water Announcement: August 1, 1951” in U.S. Bureau of Reclamation, “Project History: Rio Grande
Project, Calendar Year 1951,” n.d., 100, NM OSE Library.
114 U.S. Bureau of Reclamation, “Project History: Rio Grande Project, Calendar Year 1952,” n.d., 56, NM OSE Library.
115 U.S. Bureau of Reclamation, “Project History: Rio Grande Project, Calendar Year 1955,” n.d., 6, NM OSE Library.
116 W. F. Resch, Project Manager, “Water Announcement: June 21, 1954) in U.S. Bureau of Reclamation, “Project History: Rio Grande
Project, Calendar Year 1954,” n.d., no page visible, NM OSE Library.
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Conclusion

The Upper Rio Grande Basin continued to be a dynamic place from the late 1930s through the 1950s, as the
United States made changes to the river itself while also gaining greater understandings of groundwater
supplies. Changes to the infrastructure of the Project continued to alter exactly how Reclamation delivered water
to the lands within the Project boundaries as well as outside of those boundaries, as did changes to the river
that emerged from international diplomacy. As a means of contending with some of that uncertainty, the Project
districts signed a contract in February 1938 which provided for a proportionate allocation of water to persist
whether in times of drought, fluctuating volumes of irrigated acreage, or changes to the physical river system.
Furthermore, these decades represented a growing understanding of the role groundwater played in the
supplies of the basin. The lateness of the groundwater studies in the region below Elephant Butte Dam (in
relation to the onset of permanent Compact negotiations) combined with the absence in the historical record
of any objection to these studies by water users make it abundantly clear that the Reclamation Service’s Rio
Grande Project water filings with the New Mexico Territorial Engineer in 1906 and 1908 had not included nor
intended to include the basin’s groundwater. The scientific understanding of connections between groundwater
and surface water was too nascent in the first decade of the 20th century for Reclamation to have intended
such an overreach, and the historical record provides no support for such a conclusion. It is also clear that no
contemporary actors believed that Reclamation controlled the groundwater. Studies conducted in the 1930s
were aimed at a better understanding of the resource’s origin in different parts of the basin, its potential use, and
possible connections between ground and surface water; these studies would have been unnecessary if water
users believed that the Bureau of Reclamation had previously claimed it all. Furthermore, the absence in the
historical record of any water users objecting to these studies or to actual groundwater pumping between the
1930s and the 1950s suggests that no one contemporarily believed that the Project owned a prior right to these
supplies, nor that Texas’s Compact Commissioner would have intended to preclude such resource development
in the 1938 Compact. Finally, the Bureau of Reclamation’s support and encouragement of Mesilla Valley farmers
who turned to pumping as an additional supply in response to dwindling surface supplies in the late 1940s and
into the 1950s, further emphasizes the Project’s lack of a pre-existing groundwater claim. Rio Grande Project
histories show that the U.S. Bureau of Reclamation viewed groundwater supplies as an excellent and necessary
supplement during times of drought, viewing the lag time between the depletion from underground basins and
the consequential effect on surface supplies as a window during which they expected and hoped precipitation
and supplies would return to normal, with groundwater recharge taking place before significant surface drafts
were realized. Therefore, the federal government encouraged such pumping and the redirection of surface
supplies to farmers without access to wells. The pumping by the City of El Paso and the encouragement of
groundwater use during the 1940s-1950s drought, in addition to the studies these trends engendered helped
boost understanding of the hydrological connections between artesian basins and surface flows, after which time
groundwater use became an issue which caused controversy at times.
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Appendix B: Curriculum Vitae, Jennifer Stevens, Ph.D.
Principal, Stevens Historical Research Associates (SHRA)
Asst. Clinical Professor, School of Public Service, Boise State University
Affiliated Faculty, History Department, University of Washington
445 W. Main St.
Boise, ID 83702
Office: 208-426-0206
Mobile: 208-850-1553
Email: jenniferstevens@shraboise.com
Website: www.shraboise.com

Experience

Dr. Stevens is an urban/environmental/industrial historian. She offers expertise and historical consulting on a
range of issues related to land and water use to private, public, and Native American clients across the country.
She has researched and written extensively on issues related to water rights, stream navigability, irrigation
facility development, land use and settlement, forest management, storm water disposal, mining development,
mine waste disposal, historic surveys and boundaries, and Superfund liability and clean-up. Dr. Stevens is
active in the history profession as well as civic matters, serving on professional committees and government
commissions, including the governor-appointed Idaho State Historical Records Advisory Board and mayorappointed City Planning and Zoning Commission.

Education

Ph.D., American History		

University of California, Davis. 2008.

Dissertation: Feminizing the Urban West: Green Cities and Open Space in the Postwar Era, 1950-2000

M.A., American History			

University of California, Santa Barbara. 1995.

B.A., History and Political Science

University of California, Santa Barbara. 1993.

Skills

Archival research, writing, editing, expert witness work, oral histories, cultural resource management and
Section 106 compliance, project management, public speaking.

Select Archival Experience

• U.S. National Archives: U.S. Army Corps of Engineers, U.S. War Industries Board, U.S. Bureau of
Reclamation, U.S. Fish and Wildlife Service, U.S. Forest Service, U.S. General Land Office, U.S. Bureau
of Land Management, Military Branch files, U.S. Geological Survey, U.S. Bureau of Indian Affairs, and
many others
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• State Archives: California, New Mexico, Arizona, Idaho, Oregon, Kansas, Washington, Oklahoma
• Special and Academic Collections: Huntington Library, Bancroft Library, many others
• Corporate Archives: Salt River Project, PG&E, J.R. Simplot Company, Idaho Power Company, others

Select Clients

Land O’Lakes; CBS/Viacom; J.R. Simplot Corporation; FMC; Idaho Power; Idaho Department of Lands; Tesoro/
Andeavor; British Petroleum (BP); multiple Idaho counties; Idaho Attorney General; New Mexico Attorney
General; State of Washington Department of Ecology; Boise Project Board of Control; Pioneer Irrigation District;
North Dakota County Consortium; U.S. Forest Service

Project History – Consulting/Litigation
Water Rights/Irrigation

2016-2017: Consulting historian for large landowner in California, researching the water rights, title history,
and land use of a historic Central Valley Ranch dating to the mid-19th century. Produced lengthy report for
potential use in future litigation.
2014-2018: Consulting historian for water users in Water District 63, the Boise River Basin. Conducted
research on history of flood control and irrigation operations for use in Snake River Basin Adjudication late
claim dispute with state over water rights. Testified at state agency hearing. (SRBA Subcase Nos. 63-33732,
63-33733, and 63-33734)
2013-present: Expert historian for Attorney General of New Mexico related to the history of interstate
water use in State of Texas v. State of New Mexico and State of Colorado No. 141, Original.
2012-2015: Consulting historian for Nampa & Meridian Irrigation District in Idaho. Providing research on
the history of the district, its facilities, and the historic (natural) state of the land and watercourses in the
district for use in TMDL preparations and other Clean Water Act compliance. See report here: http://www.
shraboise.com/wp-content/uploads/2015/04/Water-in-the-Boise-Valley-NMID.pdf
2012: Consulting historian for eastern Idaho canal company. Provided research on the history of Carey Act
water development and water rights administration on the project. Dispute settled out of court.
2008-2013: Consulting historian/expert for Pioneer Irrigation District in Pioneer Irrigation District v. City of
Caldwell (CV-08-556-C). Provided expert deposition testimony, primary historical research and authored
a report on the history and development of the Irrigation District’s facilities.
2009-2010: Expert historian for Boise City Canal Company in Corn, et. al v. Boise City Canal Company.
Provided research on the historical construction of Boise City Canal Company’s canal for use in litigation
over damages. Case was settled out of court in 2011.
2008-2011: Expert historian for Settlers Irrigation District in Ada County Highway District v. Settlers Irrigation
District (CV-0C-0605904). Provided expert testimony in deposition and an expert report regarding the
history of the Settlers’ canal system, land settlement in Ada County, and the historic presence of water in
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the area in question. Judge issued a favorable ruling on summary judgment motion with heavy reliance
upon SHRA expert report. Case was settled out of court in 2011.
2010: Expert historian for Pioneer Irrigation District (Idaho) regarding water rights issues for the Snake
River Basin Adjudication. Researched the District’s water rights history in relation to other adjacent users.
2010: Expert historian for Middle Fork Holding Company in Middle Fork Holding Company v. United States
(CV09-440-CWD). Provided research and expert report on the history of the Middle Fork Lodge’s Challis
National Forest holdings, including irrigation ditch being litigated as a potential R.S. 2339 canal. Case was
settled out of court in 2010 in favor of client.
2007: Consulting historian for Surface Water Coalition in south central Idaho in the matter of A&B Irrigation
District et al. v. Idaho Department of Water Resources, et al (Fifth Jud. District Case No. CV-2008-55I).
Provided historical research on the development of water resources in south-central and south-eastern
Idaho. Research included the history of ground water as well as surface water use developments.
2005-2007: Consulting historian for ERO resources in Boise, Idaho. Authored a consulting report entitled
The History of Water and Land Use in the Twin Falls, Idaho Region, 1870-1990, for use in a legal dispute
between water users in south central Idaho.
1998: Associate Historian and consultant for State of Kansas in litigation matters regarding the
Republican River Compact and interstate Republican River adjudication.
1998: Associate Historian and consultant for water users in ongoing adjudication of the Snake River Basin.
Provided research on the effects of Upper Snake River Dams on downstream salmon migration for use in
legal conflict between Nez Perce Indians and water users.
1997-1998: Associate Historian and consultant for a municipal entity involved in the Rio Grande River
Adjudication. Provided research and writing on early land and water use around the modern city limits,
including groundwater, to determine municipal usage rights.
1997-1998: Associate Historian and consultant for Fort Hall Irrigation Project water users in Idaho, involved
in water rights contract with the United States. Provided research on water right contract issues between
the water users association and the United States.
1997-1998: Associate Historian and consultant for Kern Delta Water District regarding the historical water
rights on the Kern River. Provided research and writing on the history of the famous Lux v. Haggin case and
its subsequent agreements in order to determine Kern Delta’s rights.
1996-1998: Associate Historian and consultant for the state of Idaho regarding the Snake River Basin
Adjudication. Provided historical research on water rights of the Snake River islands located in the Deer
Flat National Wi1995-1998: Associate Historian and consultant for Nebraska Department of Water
Resources. Provided research on the history of Nebraska v. Wyoming, 325 U.S. 589 (1945), for use in
litigation between Nebraska and Wyoming over the apportionment of North Platte River waters.
1995-1998: Associate Historian and consultant for federal client. Providing research on the history of
Rancho Santa Margarita v. Vail for use in a water dispute over the Santa Margarita River in southern
California.
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Navigability
2017-2018: Consulting historian for Idaho Department of Land on a navigability study of 147 waterbodies
throughout the state. To be completed in July 2018.
2015-2017: Consulting historian for the State of Idaho Department of Lands on a historic navigability study on
the Weiser River in southern Idaho. Produced report opining on the river’s navigability at statehood.
2016: Consulting historian for private client regarding the navigability of the Big Wood River. Dispute settled
out of court.
2013-2016: Historian for State of Idaho Attorney General. Researched the historic navigability of the Payette
River from Idaho’s territorial period to statehood for litigation purposes. Case settled out of court favourably
for the State.
2012-2015: Consulting historian for public utility. Researched and authored report on a river’s historic
navigability as it related to legal consideration of river beds and banks ownership. (Client confidential.)
1995-1998: Associate Historian and consultant for the Salt River Project (Arizona). Provided research on the
commercial navigability of the Salt River, Gila River, and Verde River at the time of statehood (1912) for use in
hearings in front of the Arizona Navigable Stream Adjudication Commission.

CERCLA/Superfund
2019: Expert historian for confidential client/Potentially Responsible Party, Land O’ Lakes. Conducting research
and writing expert report related to the history of waste management at a legacy oil and gas refinery in
Oklahoma.
2018: Expert historian for Pioneer Natural Resources in related to liability on CERCLA site in the Creede mining
district, Colorado. Provided original research, an expert report, and expert deposition testimony in September
2018. (United States v. Pioneer Natural Resources Company et al, Civil Action 1:17-CV-00168-WJM-NYW)
Settled out of court favourably to SHRA’s client.
2017-2018: Consulting historian for Potentially Responsible Party on a New York-area CERCLA site. Provided
research and document discovery related to federal government contracts during World War I and World War
II.
2015-2016: Consulting historian for Potentially Responsible Party on a 19th century western mining site
(confidential) concerned with a surface water pathway. (Nevada)
2013-present: Historian for British Petroleum/Atlantic Richfield on a legacy CERCLA lead refinery site. Providing
research on potentially responsible parties and historic corporate relationships.
2013-2015: Consulting historian for Potentially Responsible Party on Duwamish Waterway CERCLA site near
Seattle, Washington. Researching the history of land use and water pollution during the 20th century. (Client
confidential.)
2012-2018: Expert historian for defendant in litigation over liability for an Oklahoma CERCLA site in Cyprus Amax
Minerals Company v. TCI Pacific Communications and CBS Operations, Inc. (11-CV-252-JED-PJC). Researching
potentially responsible parties, direct operator liability, and corporate relationships at the legacy site in a
“piercing the veil” (phase one) and direct liability/allocation (phase two) case. Provided expert deposition
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testimony twice and testified at trial in February 2018.
2011-2014: Expert historian for mining company on the history of operations at a western mine site to
determine liability under a CERCLA claim. (Client confidential.) (Idaho.)
2010-2013: Expert historian for Colville Confederated Tribes in Joseph A. Pakootas, et al v. Teck Cominco
Metals, Ltd. (CV-04-0256-LRS), a civil action involving CERCLA claims against a mining company in eastern
Washington State on the Columbia River. Provided comprehensive expert rebuttal report and deposition
testimony regarding the history of mining in the region.
2008-2012: Consulting historian for mining company in eastern Idaho, regarding the history of river
pollution and land use on a CERCLA-regulated site. Authored a comprehensive history regarding Resource
and Conservation Recovery Act (RCRA) and CERCLA (Superfund) regulation and corporate land use on the
site.
1999: Assistant Historian for Quivik Consulting Historian, Inc. Provided research and writing on mining
history for the Bunker Hill Superfund litigation (United States v. ASARCO, et al) in northern Idaho, with
particular attention to liability and corporate ownership issues.
1999: Assistant Historian for Quivik Consulting Historian, Inc. Provided research and writing on mining
history for Pinal Creek Group v. Newmont Mining Corp., et al., in Arizona.
1998: Associate Historian and consultant for the Sacramento Municipal Utility District (SMUD) in litigation
SMUD v. CalTrans, et al. Provided research on the historical land use of a contaminated site adjacent to
the Sacramento River to determine clean-up liability.

Native American Reservation History
2019: Consulting historian for Midwestern state regarding native use of significant waterway and treaty
intent and understandings related to water use. (Client confidential.)
2017-present: Consulting historian for private entity regarding original Northwest Tribe’s reservation
boundary and Indian Claims Commission history. (Client confidential, Washington)
2015: Consulting historian for Skokomish Tribe regarding potential fishing and hunting litigation. Provided
research on tribal history and aboriginal territory, as well as reservation boundaries. (Washington)
2013-2016: Expert historian for FMC Corporation on the Eastern Michaud Flats CERCLA site (phosphate
processing) in Idaho for hearing in Tribal Court over matters relating to jurisdiction. Researching the
site’s Native American, corporate, river, and other land use and title history. Provided expert deposition
testimony in 2014: Shoshone-Bannock Tribes Land Use Department and Fort Hall Business Council vs. FMC
Corporation (C-06-0069, C-07-0017, C-07-0035), and trial testimony in 2015.
2010-2014: Consulting historian for a privately held mining company in the State of Washington in a dispute
with the federal government over Indian Reservation boundary. Issues include historic creek location and
historic treatment of lands bordering a creek in Washington State. (Client confidential)

R.S. 2477/Road Right of Way/1866 Mining Act
2019: Consulting historian for private landowner. Researching access history related to multiple roads on
landowner’s properties. (Idaho)
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2015-2018: Expert historian for Attorney General of the State of New Mexico in a dispute over public
roads in David Stanley v. Board of County Commissioners of Mora County, et. al. (D-809-CV-2011-00252).
Conducted archival research and prepared expert report and expert testimony at trial. Testified for three
days in March 2018.
2015-present: Consulting historian for a consortium of counties in North Dakota in dispute with the U.S.
Forest Service over historic roads. Researching the historic travel routes in the area as well as historic land
use and economic development in the region dating back to the mid-19th century. Authored expert report
and rebuttal report. Provided deposition testimony in May 2018.
2017: Consulting historian for private landowner in a dispute with county over road access in Valley County,
Idaho. Provided research that assisted in settlement of dispute.
2017: Consulting historian for private landowner in a dispute with county over road access along Priest
Lake in northern Idaho. Provided research and opinion regarding road history.
2015: Consulting historian for Franklin County, Idaho. Provided research and an expert report on the
history of a rural road and settlement – Mink Creek Road – whose access was disputed.
2015-present: Consulting historian for State of New Mexico regarding history of state roads and public
access.
2012: Consulting historian for Bear Lake County, Idaho, regarding historic roads for use in R.S. 2477 road
validation proceedings under the 1866 Mining Law. Provided research on local land use and historic travel
routes. Dispute settled out of court.
2010-2013: Consulting historian for Washington County, Idaho regarding the historic presence and use of
roads in the County for use in R.S. 2477 road validation proceedings under the 1866 Mining Law. Provided
expert testimony at a public hearing held in May 2012.
2010-2011: Expert historian for Baker City in City of Baker City, OR v. United States of America, et al (Civil
No 2:08-cv-717-SU) regarding the historic presence of mining ditches in the surrounding National Forest for
use in validation of ditch as an R.S. 2339 right-of-way under the 1866 Mining Law. Offered expert testimony
and an expert report that were used for a successful trial outcome for Baker City in October 2011.
2009-present: Consulting historian for Valley County, located in central Idaho. Providing historical research
on the presence of roads on federal land for potential litigation of R.S. 2477 roads claim under the 1866
Mining Law.

Other
(Public Health/Asbestos) 2016-2018: Consulting historian for large manufacturing corporation in its defense
against asbestos claims. Researching and writing a corporate history, examining product development,
government regulations and understanding related to asbestos use, mergers and acquisitions, and the
history of the industry for contextual purposes.
(State Lands) 2017-present: Consulting historian for western state regarding history of state land
management.
(Clean Water Act) 2010-2011: Expert historian for defendant in United States of America v. Michael
Rodriguez (CR-09-279-S-BLW) regarding potential Clean Water Act violations. Issues include the historical
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nature of the land and the existence of wetlands thereupon. Provided expert report which helped settle
this dispute out of court.
(Land Use/State Lands) 2012-2013: Consulting historian for State of Idaho Attorney General regarding
historical management of state cottage site lands. Produced expert report; case settled out of court.
2010-2011: Consulting historian/grant writer for Boise State University. Worked with faculty members
in the College of Social Sciences to write interdisciplinary grant materials for National Science Foundation
funding related to water and land use in the Boise River Basin, Idaho.
(Mining) 2010: Consulting historian for Sima Muroff/Blackhawk on the River on the historical impact of
the War Production Board’s L-208 regulation closing all “non-essential” mines in the United States in 1942.
Provided research and report on Idaho mines affected by order L-208.
(Land Use) 2003-2004: Consulting historian for City of Boise, Idaho. Authored a report entitled Land Use
and Conservation in the Boise Foothills, 1862-2001 for use in support of federal legislation dictating the
terms of a land exchange between various state, federal, and local entities.

Cultural Resource Management and Other Public History
Exhibit/Museum Consulting

2017-present: Consulting historian, photo curator, and editor for museum exhibit on the history and
role of geothermal resources in the development of Boise, Idaho at the Boise WaterShed Environmental
Education Center.
2015-present: Consulting historian for Harris Ranch and Harris Family, Idaho. Conducting research on the
history of the Barber Valley, the Harris Family business, and more recent urban development to author a
book for publication due in late 2019.
2014-2016: Project historian for Idaho Power Company and managing the company’s year-long centennial
celebration throughout 2016. Providing research, project planning, writing, online and traditional exhibit
planning, oral history, and documentary expertise. The project received the National Council on Public
History’s Award for Excellence in Consulting in 2017.
2012: Historian for the Idaho Education Association. Authored a 120-history of the teachers’ union that
was published and received Honorable Mention for Excellence in Consulting from the National Council on
Public History.

National Historic Preservation Act Section 106 Mitigation
2016-2017: Consulting historian for the Idaho Transportation Department. Research and authored a
history of travel routes along the Little Salmon River in central Idaho. Produced historical report approved
by the State Historic Preservation Office.
2015-2016: Consulting historian for the Idaho Transportation Department. Researched the history of ferry
transport on the Snake River to mitigate the loss of a historic bridge.
2010: Consultant to City of Boise. Authored the City’s new Historic Preservation Plan. This project
represented the first revision of the City’s plan since the original was written in 1979.
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Conference Presentations and Other Professional Talks

March 2019: National Council on Public History. Panel facilitator, “What You Need to Know About
Consulting.”
April 2018: National Council on Public History. Workshop leader and Roundtable Participant (two
sessions) on “The Nuts and Bolts of Historical Consulting,” and “Sustaining Your Consulting Business.”
October 2017: Society for American City and Regional Planning History. “From Blue to Green: Boise’s
Industrial Past and Sustainable Future.” Gave presentation on industrial history, brownfields, and
greenwashing the Intermountain West. Cleveland, OH.
March 2017: American Society for Environmental History. Participant in panel entitled, Changes in the
Professional Landscape: Preparing Students to Practice Interdisciplinary Environmental History.
October 2016: Presenting the history of Idaho Power Company at the Annual Meeting of the Western
History Association on a panel entitled: 100 Years of Electricity in the West: Utilities and Their Publics, St.
Paul, MN.
April 2016: Invited and featured speaker for graduate students participating in the Mellon Public Scholars
Program at the University of California, Davis.
March 2016: Presented research on the history of Idaho water at the Annual Meeting of the Society for
Environmental History on a panel entitled: Environmental Historians Doing Public History: Working with
Agencies and Communities to Protect Ecosystems and Landscapes, Seattle, WA.
January 2013: American Historical Association. Participant in panel entitled, The Entrepreneurial
Historian. New Orleans, LA.
March 2010: American Society for Environmental History. Roundtable Organizer, Alternate Voices,
Shared Visions: Women in Post-WWII Environmentalism. Portland, OR.
March 2010: Women’s History Month speaker for Boise civic series put on by Boise State University’s
Center for History and Politics entitled Fettuccine Forum. Boise, ID.
October 2009: Western History Association. “The West is Healthy?: Smog and Its Impact on the Cities of
the West: 1950-1980,” as part of the panel, Wiring Wellness in the West. Denver, CO.
October 2009: Planning History/Society for American City and Regional Planning. “Telesis: A
Roundtable.” Presented research on Dorothy Erskine’s role in what was a cutting edge planning group
out of Berkeley, CA. Oakland, CA.
May 2009: Foothills Learning Center Sunset Series. “Hull’s Angels: The History of Western Women and
Open Space Campaigns.” Boise, ID.
April 2009: Western Association of Women’s Historians. “Living on the Edge: Hillside Women’s Plans
for a Wild Los Angeles, 1955-1970,” as part of the panel: Defining Los Angeles: A City’s Identity in Flux,
1880-1980. Santa Clara, CA.
March 2009: U.S. Bureau of Reclamation. “Women of the Urban West, Green Cities and Open Space
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Battles in the Post War Era,” in honor of Women’s History Month. Boise, ID.
June 2008: Berkshire Conference on the History of Women. “Saving Us from Subdivisions and Giving
Us Space: Women as Environmentalists in the Early Second Feminist Era,” as part of the panel: Battling
Urban Sprawl, Pollution, and Poverty: Justifications for Women’s Environmental Activism in the
Twentieth Century. Minneapolis, MN.
February 2008: American Society for Environmental History. “When the City Gets Too Close: Saving
Hull’s Gulch and Building Community in Boise, Idaho, 1980-2000,” as part of the panel: When Wild Isn’t
Wild Anymore: Negotiating the Boundaries Between Humans and the Wild. (Also served as member of
the Local Arrangements Committee for this conference.) Boise, ID.
October 2007: Western History Association. “Los Angeles: Sprawling Metropolis or Urban Park Haven?
The Struggle for a City’s Identity in the Santa Monica Mountains: 1960-1978,” as part of the panel: The
Boundaries of Nature: Cities, Counties, and Tensions around Parks in the West. Oklahoma City, OK.
March 2000: American Society for Environmental History. “Deschutes and After: The State’s Rights Issue
in River Management, 1947-1956,” as part of the panel: Whose Rivers Are They?: The Politics of River
Management in the Pacific Northwest. Seattle, WA.

Teaching/Academic Experience and Other Talks

In addition to teaching in the History, Urban Studies, and Environmental Studies Departments at Boise State
University, Dr. Stevens also serves on graduate student committees, supervises graduate and undergraduate
interns each semester, and advises graduate students on original research.

Boise State University, Boise, ID
Spring 2019: Urban Field School. A History of Brownfields and their Rehabilitation in Urban Centers.
Fall 2018: Urban Studies/History: U.S. Urban History, 1877-present.
Summer Session 2017: Investigate Boise Series: “Green Cities.” Co-taught with Professor Amanda Ashley,
Boise State University, Boise, Idaho.
Spring 2014/2015: Department of Environmental Studies. United States Urban Environmental History.
Fall 2013: Department of History. Upper-division Environmental History.
Spring 2010: Department of History. Upper-division Environmental History.
Spring 2010: Department of History. 3-day workshop entitled, “Women and the Urban West.”
2006: Teacher/Leader. Department of History. 3-day workshop entitled “History of the Boise Foothills.”

Interns Mentored and Graduate Student Committees
2019: Kathy Hansen, M.A. Boise State University (History)
2019: Jenna Shaw, B.A. Boise State University (Urban Studies)
2018: Jennifer Tucker, M.A., Boise State University (History)
2018: Maicee Byrd, B.A., Boise State University
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2017: Erin Lozowski, B.A., Boise State University
2017: Cyrus Forman: Ph.D. Candidate, History, University of Washington
2017: Sam Jones, B.A., Boise State University
2016: Adam Behrman, Ph.D. Candidate, History, University of Wisconsin-Madison
2016: Molly Myers, B.A., College of William & Mary
2015: Sadi Mosko, B.A., Columbia University
2014: HannaLore Hein, M.A., Boise State University (History)

University of California
1999: Teaching Assistant. Department of History, Davis.
• United States Environmental History.
•

United States History, 1860-present.

•

Modern European History

1994-1995: Teaching Assistant. Department of History, Santa Barbara.
• United States History, 1860-present.

Other Invited Talks
May 2018: “This Ain’t Going to be No Lunch Bucket Town: Boise’s Evolving Urban Identity,” an invited
lecture at the Osher Institute for Lifelong Learning, Boise, Idaho.
January 2017: Invited speaker, Environmental and Natural Resources Law Section, Idaho State Bar:
“Digging In: Historical Research in Your Natural Resources Case.”
October 2014: Invited speaker, Idaho State Archives Opening Ceremony, Acquisition of the Snake River
Basin Adjudication Collection.
August 2013: Featured Speaker, Idaho Environmental Forum’s Boise River Conference: “History of
Irrigation in Idaho.”
April 2013: Featured Speaker, Boise 150 Celebration: “The History of Boise’s Green Spaces.”
October 2012: Online Panelist: “Careers for Consulting Historians,” The Versatile Ph.D.
June 2015/July 2012/July 2011/July 2010: NBI, Inc. A class on historical research for attorneys earning
Continuing Legal Education credit. Boise, Idaho.
June 2012: Speaker at the Idaho Water Users Association’s Water Law Seminar on “Documenting Your
Water History.” Sun Valley, Idaho.

Grant Awards

2018-2019: National Endowment for the Humanities: Digital Projects for the Public. “’This Ain’t No Lunch
Bucket Town’: The Evolution of Urban Identity in Boise, Idaho.” ($30,000)
2018-2019: City of Boise Arts & History Grant. Oral histories “This Ain’t No Lunch Bucket Town.” ($4,000)
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Professional and Academic Awards

2017: Mayor’s Award for Excellence in History, Boise, Idaho. (Given to a single individual biennially.)
2017: Recipient of the Excellence in Consulting award, National Council on Public History, for 100 Years of
Idaho Power History Traveling Museum Exhibit.
2013: Honorable Mention for the Excellence in Consulting award, National Council on Public History for
Voices of Courage, Champions of Excellence, a history of the Idaho Education Association.
2012: Woman of the Year Award, Idaho Business Review
2011: Accomplished Under 40 Award, Idaho Business Review
2007: Consortium for Women and Research, Research Grant, University of California
2008: Consortium for Women and Research, Travel Grant, University of California
1999: Department of History Research Block Grant Award, University of California, Davis.

Other Professional Experience and Service to the Profession

2017-2018: Program Evaluator. Invited community member for evaluation of Boise State University’s
Master’s in Applied Historical Research.
February 2018: Invited commenter: Treasure Valley Water Atlas, a project supported by the National
Science Foundation.
2017: Graduate student mentor and sponsor, University of Washington, for students desiring applied
training outside of the academy.
2016-present and 2008-2013: Mayor-appointed member, Boise City Planning and Zoning Commission.
Commission Chair, 2012-2013.
2014-2016: Board Member, Idaho Environmental Forum.
2012-present: Member and chair, Consultant’s Committee, National Council on Public History.
2012-present: Contributor, Consultant’s Corner, National Council on Public History.
2011-present: Governor-appointed member, Idaho State Historical Records Advisory Board.
2012-2014: Member, Education Committee, Preservation Idaho.
2007- 2008: Member, vice-president of the Board of Trustees, Land Trust of the Treasure Valley.
2005-2008: Chair, Boise City Historic Preservation Commission.
2003-2008: Member, Boise City Historic Preservation Commission.
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2004: Graduate, Leadership Boise Program, Boise Chamber of Commerce
2002-2003: Historic Preservation Chair, Newsletter Editor, and Board Member, North End Neighborhood
Association. Worked with local historians and architects to preserve and maintain the historic resources
of Boise’s North End neighborhood.
2001-2002: Market Intelligence Manager, PeopleSoft, Inc., Pleasanton, CA. Collaborated with
executives, including CEO, to determine competitive positioning for sales and marketing in the dynamic
e-business software sector. Planned international expansion of market intelligence team. Interacted
regularly with industry analysts.
1999-2001: Manager, Competitive Intelligence, Siebel Systems, Inc., San Mateo, CA. Worked closely
with executive team, including COO, to devise corporate strategies to remain ahead of the competition in
the software industry. Traveled internationally to present strategies to sales teams and executives.
1995: Water Policy Researcher/Analyst. Environmental Policy Center, San Francisco, CA. Researched
local government policies regarding water efficiency and water quality. Updated information on
the Center’s Web site, followed trends in policy making and assisted local government clients in
implementing policies.

Conferences Attended

American Society for Environmental History: 2017, Chicago; 2016, Seattle; 2014, San Francisco; 2008,
Boise; 2006, St. Paul; 2000, Seattle; 1999, Tucson; 1995, Las Vegas.
National Council on Public History: 2019, Hartford; 2018, Las Vegas; 2016, Baltimore; 2010, Portland.
American Historical Association: January 2013, New Orleans.
Western Association of Women Historians: May 2009, Santa Clara.
Berkshire Conference on the History of Women: June 2008, Minneapolis.
Society for American City and Regional Planning: October 2017, Cleveland; October 2009, Oakland.
Western History Association: 2016, St. Paul; 2012, Denver; 2009, Denver; 2008, Salt Lake City; 2007,
Oklahoma City.
FORUM, National Association for Preservation Commissions: July 2006, Baltimore.
California Committee for the Promotion of History: October 1995, Sacramento.

Professional Affiliations

American History Association, American Society for Environmental History, Western History Association,
Society for American City and Regional Planning History, Western Association of Women Historians,
National Council on Public History, Coordinating Council on Women in History, Mining History Association
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Publications and Other Scholarly Works

“From Archive to Evidence: Historians and Natural Resource Litigation,” The Public Historian Vol. 37, No.
1 (February 2015): 68-87.
Voices of Courage: Champions of Excellence: The Story of the Idaho Education Association since 1892.
(SweetGrass Publishers, 2012). A project completed on behalf of the Idaho Education Association.
“Feminizing Portland, Oregon: A History of the League of Women Voters in the Postwar Era, 1950-1975,”
in Breaking the Wave: Women, Their Organizations, and Feminism, 1945-1985 (Routledge: 2010).
Forthcoming: Women, Bulldozers, and the West: Early Environmentalism in Western Cities, 1950-1975.
(Under Contract with University of California Press.)
“One State’s Challenge to the National Defense Effort: Oregon, Fish, and the Feds, 1949-1953.” Partial
fulfillment for Ph. D.
“In Name But Not in Practice: The Role of the Agrarian Myth in Western Water Development and State
Building.” Partial fulfillment for M.A. Degree.
“Dam the Progressives: Multi-Purpose River Development, 1900-1914.” Partial fulfillment for M.A. Degree.

Book Reviews

Bradley D. Snow, Living with Lead: An Environmental History of Idaho’s Coeur D’Alenes, 1885–
2011. Intersections: Environment, Science, and Technology Series. (Pittsburgh: University of Pittsburgh
Press, 2017). Reviewed for the Western Historical Quarterly, Vol. 49, No. 2 (April 2018): 226.
Peter A. Kopp, Hoptopia: A World of Agriculture and Beer in Oregon’s Willamette Valley. California Studies
in Food and Culture Series. By Peter A. Kopp. (Oakland: University of California Press, 2016). Reviewed for
The Western Historical Quarterly, Vol. 48, No. 4 (October 2017): 465.
Ellen Stroud, Nature Next Door: Cities and Trees in the American Northeast (Seattle and London: University
of Washington Press, 2012). Reviewed for The Public Historian, Vol. 36, No. 3 (August 2014): 164-165.
Charles Hummel and Tim Woodward, Quintessential Boise: An Architectural Journey (Boise: Boise State
University, 2010). Idaho Yesterdays.
Richard Widick, Trouble in the Forest: California’s Redwood Timber Wars (Minneapolis: University of
Minnesota Press, 2009). Reviewed for H-Net and H-California History, July 2010.

William D. Rowley, Reclaiming the Arid West; The Career of Francis G. Newlands (Bloomington and
Indianapolis: Indiana University Press, 1996), in Journal for the History of Technology (October 1997).
John O. Baxter, Dividing New Mexico’s Waters, 1700-1912 (Albuquerque: University of New Mexico 		
Press, 1997), in The Western Historical Quarterly (Summer 1998).
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Professional Blogs

June 22, 2017: http://ncph.org/history-at-work/whats-in-a-name-2/
April 1, 2016: http://ncph.org/history-at-work/to-expand-or-not-to-expand/
March 21, 2016: http://ncph.org/history-at-work/ask-a-consulting-historian-jennifer-stevens/
June 8, 2015: http://ncph.org/history-at-work/public-history-and-policy-a-synergy/
June 18, 2014: http://ncph.org/history-at-work/from-independence-to-collaboration/
January 18, 2013: http://ncph.org/history-at-work/hustling-historian/
June 13, 2012: http://ncph.org/history-at-work/858-2/

Deposition Testimony

2018: United States v. Pioneer Natural Resources Company et al, Civil Action 1:17-CV-00168-WJM-NYW
2018: Billings County, et.al v. United States of America 1-12-CV-00102-DLG-CSM
2016: Cyprus Amax Minerals Company v. TCI Pacific Communications and CBS Operations, Inc. (11-CV-252-JED-PJC,
Federal District Court, N.D. Okla)
2015: Snake River Basin Adjudication Subcase Nos. 63-33732, 63-33733, and 63-33734
2014: Shoshone-Bannock Tribes Land Use Department and Fort Hall Business Council vs. FMC Corporation (C-060069, C-07-0017, C-07-0035)
2013: Cyprus Amax Minerals Company v. TCI Pacific Communications and CBS Operations, Inc. (11-CV-252-JEDPJC, Federal District Court, N.D. Okla)
2011: Joseph A. Pakootas, et al v. Teck Cominco Metals, Ltd. (453 F3d 1066)
2008: Ada County Highway District v. Settlers Irrigation District (CV-0C-0605904, 4th Judicial District Court, State
of Idaho)
2008: Pioneer Irrigation District v. City of Caldwell (CV-08-556-C, 3rd Judicial District Court, State of Idaho)

Trial Testimony

March 2018: David Stanley v. Board of County Commissioners of Mora County, et. al. (D-809-CV-2011-00252,
Taos District Court, State of New Mexico).
February 2018: 2013: Cyprus Amax Minerals Company v. TCI Pacific Communications and CBS Operations, Inc.
(11-CV-252-JED-PJC, Federal District Court, N.D. Okla)
April 2014: Shoshone-Bannock Tribes Land User Department and Fort Hall Business Council vs. FMC Corporation
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(C-06-0069, C-07-0017, C-07-0035)
October 2011: City of Baker City, OR v. United States of America, et al (Civil No 2:08-cv-717-SU, U.S. District Court,
District of Oregon, Pendleton Division)
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Rebuttal report

Introduction

Following receipt of Texas’s rebuttal report by Dr. Scott Miltenberger, counsel for New Mexico asked me to
consider the following:
1. Do the studies cited in Dr. Miltenberger’s rebuttal report in any way alter my opinion regarding the nascent scientific understanding of the relationship between groundwater and surface water in the Upper
Rio Grande generally and the Mesilla Valley specifically at the time the Rio Grande Compact was negotiated and signed in 1938?
2. Do studies published after Compact ratification suggest that contemporaries believed that the Compact
prohibited conjunctive use of groundwater and surface water for Project irrigation purposes?
The Upper Rio Grande – as it has been defined in this lawsuit as the entire stream above Fort Quitman, Texas –
flows for several hundred miles from its headwaters in Colorado south into and through the state of New Mexico
before entering Texas and traversing the El Paso Valley and beyond. The topography, climate, and geology of
this 300,000+ square mile drainage basin is exceptionally varied. While this report does not offer an opinion on
geological issues, the mere fact of the basin’s great geological variations is a critical foundation for the opinions
I do offer herein. Such differences range from porosity of the underlying strata, conductivity, direction of flow,
groundwater discharge mechanisms, etc. As such, detailed knowledge about groundwater in one part of the
basin – Colorado’s Closed Basin, for instance – did not and does not translate to knowledge of subsurface
behavior in other parts of the basin, such as the Mesilla Valley, since the behavior of surface water vis a vis
groundwater varies from one sub-basin to another based on these differences.
Scientific understanding related to the Rio Grande’s hydrology continues to become more sophisticated as time
passes. While early studies established that some relationship existed between surface and subsurface flow in
the stretch of river below Elephant Butte, the nature of that relationship remained obscure before the drought
of the late 1940s and 1950s forced a better understanding. The quest for knowledge continues into the modern
age, and there seems to be no shortage of ongoing hydrogeological research related to the Rio Grande.

Rebuttal Opinion 1

Groundwater studies from both before and after the 1938 Compact ratification demonstrate that
scientific understanding of the relationship between surface and ground water in the area below
Elephant Butte was so limited and conflicting at the time of Compact ratification that it did not
warrant a single mention as part of the water supply during negotiations. Compact negotiators
did not intend to include groundwater as part of the supplies subject to terms of the Compact.
In addressing Rebuttal Opinion 1, I note as an initial matter that Dr. Miltenberger did not address the entirety of
my Opinions 5 and 6. Specifically, Dr. Miltenberger intentionally did not address my conclusion in Opinion 5 that
“[t]he United States’ Rio Grande Project water filings with the New Mexico Territorial Engineer did not include,
nor were they intended to include, the Upper Rio Grande Basin’s groundwater.” Similarly, Dr. Miltenberger
intentionally did not address my conclusion in Opinion 6 that “the Compact framers did not evince an intent
to preclude future groundwater development in the basin;” or my conclusion that “[a]ll parties understood
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that the 1938 Rio Grande Compact was not intended to freeze development in the Upper Rio Grande Basin, as
had been the intent of the 1929 temporary Compact, but instead understood that it was designed to provide a
realistic path forward for future additional development throughout the basin, consistent with the rights of each
compacting state.” It is in that context that I address Dr. Miltenberger’s rebuttal report.

Summary of Historical Data Below Elephant Butte

As noted in my initial expert report,1 the knowledge and understanding of groundwater and its relationship with
the Rio Grande surface flow below Elephant Butte was minimal at best, and conflicting at worst, by the time
the states of Colorado, New Mexico, and Texas signed the 1938 Rio Grande Compact. Several decades earlier,
at the start of the 20th century, there were two entities working to better understand groundwater supplies
downstream of Elephant Butte: the New Mexico College of Agriculture and Mechanic Arts (today’s New Mexico
State University), based at the Agricultural Experiment Station at the State College, and the U.S. Geological
Survey (USGS). In 1904, federal geologist Charles Slichter began an investigation of groundwater at the narrows
of the Rio Grande, just upstream from El Paso. The reason for the investigation was to determine whether a dam
constructed at this site would have the effect of forcing subterranean flow to the surface. The USGS published
Slichter’s conclusions in 1905, which will be discussed in more detail below.2 However, the state of scientific
understanding stalled after Slichter’s 1905 study and was set back further after Rio Grande Project construction
(“the Project”) altered the entire river system’s behavior. After the entire Project was nearly built out and
irrigated acreage was on the rise, many lands became swamped and were rendered unusable, resulting in the
need for drainage studies in the 19teens. But the drainage investigations and the drains that were constructed
as a result of those studies were not designed to resolve conflicting findings from earlier groundwater studies,
or to understand the behavior of surface supplies as they related to the underlying water table. In fact, a 1921
publication of the Agricultural Experiment Station declared that “the [recent groundwater] studies show that in
the locality covered by the observation wells the river has very little influence on the water table.”3 Nor did they
aim to separate out the differences in the shallow subsurface supplies versus what might lie in deeper reservoirs.
Those questions remained unanswered until the drought which prevailed from the late 1940s well into the 1950s
forced a more thorough understanding.
While comprehension about the groundwater situation in the river segment below Elephant Butte lagged,
hydrologists and engineers had a comparatively sophisticated understanding about groundwater and surface
water relationships on other segments of the Upper Rio Grande, including the San Luis Valley/Closed Basin in
Colorado and the Middle Rio Grande Valley in New Mexico. The constant feeling of surface water scarcity along
the river in these areas had encouraged people to look for alternative water sources, and consequently, the
improving scientific understanding of the surface/groundwater relationship in individual river segments along
the Rio Grande corresponded proportionately to demands for development in those areas. For example, studies
on groundwater in Colorado’s San Luis Valley and Closed Basin accelerated and knowledge increased as the

1
Jennifer Stevens, Ph.D., “The History of Interstate Water Use on the Rio Grande: 1890-1955,” Expert Report Prepared for the New
Mexico Office of the Attorney General, October 28, 2019.
2
Charles S. Slichter, “Observations on the Ground Waters of Rio Grande Valley,” U.S. Geological Survey Water-Supply and Irrigation
Paper No. 141 (Washington, D.C.: Government Printing Office, 1905).
3
Dean W. Bloodgood, “Drainage in the Mesilla Valley of New Mexico,” New Mexico College of Agriculture and Mechanic Arts Bulletin No.
129 (November 1921): 12.
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pressure for resource development in that area quickened in the early 1900s.4 As discussed in my expert report,5
Colorado’s increased irrigation development in the late 19th century had led the federal government in 1896 to
impose an indefinite embargo on further project work in Colorado’s San Luis Valley. The embargo, in turn, had
the effect of spurring a great deal of study on the relationship between groundwater and surface water in the
Closed Basin, studies that were aimed at supporting revocation of the embargo and permitting development.
Once the government lifted the embargo in the 1920s, studies continued anyway, including a new one on the
San Luis Valley by Ralph Meeker, Colorado’s irrigation engineer.6 Those who advocated for resource development
downstream in New Mexico’s Middle Rio Grande Valley perceived the lifting of the embargo in Colorado as a
threat. As a result, they too initiated new studies to increase understanding of the groundwater regime in that
segment of river in the mid-1920s and early 1930s.7 Both areas – Colorado’s San Luis Valley and New Mexico’s
Middle Rio Grande Valley – were therefore subject to a significantly greater number of studies related to the
groundwater and surface supply connections, which consequently led to a better understanding of the issue
in those locales. Farmers in the Mesilla Valley, conversely, enjoyed the benefit of a more reliable and secure
water supply once the Rio Grande Project was complete, obviating the need for similar studies and resulting in a
comparatively limited understanding.
Suffice to say, after Slichter’s 1905 study, no field work in the valleys downstream of Elephant Butte was done
with the intent of understanding the relationship between surface supplies and groundwater or how changes
to/depletions of groundwater affected overall supply until nearly a decade after the Rio Grande Compact was
ratified, when the Elephant Butte Irrigation District (EBID) contracted with the USGS in 1947. If anything, studies
done after 1905 suggested lack of a relationship between ground and surface supplies.

The History of Groundwater Studies Downstream of Elephant Butte, 1900-1970

The area downstream of Elephant Butte includes the Rincon Valley, the Mesilla Valley (which straddles
agricultural lands in southern New Mexico and northern Texas), and the El Paso Valley in Texas (which is
the furthest downstream of the area under discussion here). Investigations of groundwater supply in some
of these areas had been ongoing at the New Mexico College of Agriculture and Mechanic Arts Agricultural
Experiment Station in Mesilla Park, New Mexico since 1903. That agency published Bulletin No. 45 in 1903,
entitled “Pumping for Irrigation from Wells.” The report attested to “an ample quantity” of groundwater for
irrigation, yielding 1,000 gallons per minute, and described the supply as “reliable and secure, subject to no
fluctuations.”8 The report considered access to the water a bigger concern than questions related to quantity.
The biggest unknown for contemporaries was not whether such a source existed, but whether the groundwater
under the valley was “an immense reservoir or a river.” Regardless, they felt certain that “the amount of water
below is enormous and amply sufficient to meet all reasonable needs.”9 Under every acre of the Rio Grande
4
James A. French, “Report of James A. French. San Luis Valley, Colo.,” 1910, NM OSE Library; W. W. Follett, “A Study of the Use of
Water for Irrigation on the Rio Grande Del Norte Above Fort Quitman, Texas” (Proceedings of the International Boundary Commission,
November 1896), New Mexico Office of the State Engineer Library, hereafter, “NM OSE Library.”
5
Stevens, Ph.D., “The History of Interstate Water Use on the Rio Grande: 1890-1955,” 14–17.
6
R.I. Meeker, “Water Supply, Irrigation and Drainage, Present and Future Conditions, San Luis Valley, Colorado” (Denver, May 1924), NM
OSE Library.
7
Homer J. Gault, “Report on the Middle Rio Grande Reclamation Project: New Mexico” (Denver: U.S. Reclamation Service, March 1924),
NM OSE Library; C.R. Hedke, “A Report on the Irrigation Development and Water Supply of the Middle Rio Grande Valley, N. M., As It Relates
to the Rio Grande Compact” (Santa Fe: State of New Mexico, the Rio Grande Valley Survey Commission, January 1925), NM OSE Library.
8
John J. Vernon and Francis E. Lester, “Pumping for Irrigation from Wells,” Bulletin No. 45 (State College, N.M.: New Mexico College of
Agriculture and Mechanic Arts, Agricultural Experiment Station, April 1903), 12.
9
Vernon and Lester, 14.
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Valley, they wrote, there was enough subsurface supply to irrigate that acre. Further, they stated that there was “no
reasonable ground” to think that the supply would ever “cease to exist.”10 Later in the report, the authors called the
groundwater supply “inexhaustible.”11 This was in line with common scientific understanding of groundwater at the
time; in fact, in 1994, geologist Alfred Clebsch, who authored USGS Water Supply Paper 2415 detailing C.V. Theis’s
contributions to groundwater hydrology, noted that in the 1930s, “it was commonly thought that there was a ‘safe’
yield to every ground-water basin which, if not exceeded, could be withdrawn indefinitely.”12 This concept did not
change until Theis’s theories became widely known in the 1940s.
The first scientist to study the relationship between groundwater and surface water in the valleys below Elephant
Butte in any significant way was Charles S. Slichter, who began his study in 1904. The study of groundwater resources
was relatively new. USGS had undertaken similar studies on several streams throughout the United States beginning
in the 1890s, including Arizona’s Salt River, Idaho’s Snake River, stream basins in Washington state, and several
others. The publications that emerged from the research comprised parts of two Subject Series known as “K” for
“pumping water” and “O” for “underground waters.” With the agency’s research on the subject relatively new, the
publication of Slichter’s Rio Grande findings became only the 11th publication in Series K, and the 44th in Series O.13
The stated goal of Slichter’s study was “to have accurate information of the source of the ground-water supply in
this part of the Rio Grande Valley and to determine the amount available for such use.”14 The content of Slichter’s
publication indicated that he had made some progress on the first question, but less on the second.
The Reclamation Service’s Supervising Engineer B.M. Hall had enlisted Slichter’s assistance for the study, and had
asked him to determine whether the underground flow in the Mesilla Valley originated from precipitation, the Rio
Grande, or some other source, and specifically, “how much water per square mile can be pumped continuously
from the ground at lowest season, without lowering the water plane?”15 Frequent surface shortages had led to
the installation of several pumping plants in the Mesilla Valley for the purpose of obtaining irrigation water from
the subsurface, leading locals to believe that there was an unlimited subsurface supply, as reported in the 1903
Agricultural Experiment Station Bulletin No. 45, noted above. Hall explained that “wherever pumps have been used
for irrigation in the valley there has been a plentiful quantity of water at a short distance from the surface, to supply
the pumps that were used.”16 Hall hoped that construction of a dam at the proposed location of the International
Dam – at the narrows just above El Paso – would force this underflow to the surface and result in more usable water.
He surmised that, “in order to irrigate the rich lands of the Rio Grande Valley in the Territory of New Mexico alone
it will probably be necessary to use all of the floods and all of the underground water that can possibly be made
available” through the erection of such a dam.17 Slichter began his investigation in August 1904, and the resulting
publication included several parts; however, only seven pages were devoted to “examination of ground-water
supplies in the Mesilla Valley.”18
For his investigation’s fieldwork, Slichter’s team sank several test holes in autumn 1904, and waited until the Rio
10 Vernon and Lester, 14.
11 Vernon and Lester, 59.
12 “Selected Contributions to Ground-Water Hydrology by C.V. Theis, and a Review of His Life and Work,” U.S. Geological Survey Water-Supply
Paper 2415 (Washington, D.C.: Government Printing Office, 1994), 50.
13 Slichter, “Observations on the Ground Waters of Rio Grande Valley,” Appendix: Publications of the United States Geological Survey.
14 Slichter, 22.
15 “B.M. Hall, Supervising Engineer, to Mr. Charles S. Slichter, Consulting Engineer, U.S. Geological Survey, Madison, Wisconsin,” July 9, 1904,
Records of the Bureau of Reclamation, R.G. 115, Entry 3, General Administrative and Project Records, 1902-1919, Rio Grande 430A--458A, Box
819, 432 Power Development - Slichter’s Reports as to Water Supply.
16 “B.M. Hall, Supervising Engineer, to Mr. Charles S. Slichter, Consulting Engineer, U.S. Geological Survey, Madison, Wisconsin.”
17 “B.M. Hall, Supervising Engineer, to Mr. Charles S. Slichter, Consulting Engineer, U.S. Geological Survey, Madison, Wisconsin.”
18 Slichter, “Observations on the Ground Waters of Rio Grande Valley,” 23.
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Grande surface levels rose. This event occurred earlier than expected when a series of heavy rains fell in October.
Well observations during the flooding provided some data for the scientists, indicating that the groundwater
moved in a downstream direction, and that “the ground waters in the Mesilla Valley originate in the flood waters
of the river.”19 While the observations had satisfactorily answered the simple yes/no question about whether
there was a river/groundwater relationship, Slichter nevertheless acknowledged the limitations of his study:
“There seems to be a reasonable expectation of increasing enormously the specific capacities of the wells,
and consequently the amount of ground water available for irrigation by drilling wells to greater depths. There
is great need of an experimental well several hundred feet in depth that will test satisfactorily the ultimate
possibilities of ground-water supply.”20 In other words, Slichter’s study did nothing to indicate the extent of the
Mesilla Valley underground supply or provide any details related to the behavior of ground water movement, its
storage, or its replenishment in the case of significant drawdowns. The remainder of Slichter’s study focused on
testing 15 separate pumping plants, some located near El Paso and others in the Mesilla Valley, and examining
their operating costs and their capacities. In other words, Slichter’s study provided no additional data of
substance related to the relative behavior between the surface and ground waters in the Rio Grande Valley –
merely that a relationship between the two existed.
It was shortly after the publication of Slichter’s 1905 study that the U.S. Reclamation Service filed on the waters
of the Rio Grande for the Rio Grande Project. Unlike other Reclamation Service projects such as the Salt River
Project (1903 filing) and the Garden City Project (1905 filing), on which the federal agency reported well water as
part of the project supplies, no such description ever attached to the Rio Grande Project. For instance, in 1910,
the Reclamation Service reported that the water supply for Arizona’s Salt River Project consisted of “Salt and
Verde rivers, and wells in various parts of the valley,”21 while the agency’s 1913 annual report described Kansas’s
Garden City Project’s water supply as coming from “Shallow wells near Arkansas River and natural flow from
the river,” and described the irrigation plan as providing for the “utilization by pumping of the underground flow
of the Arkansas River Valley to supplement the normal flow of Arkansas River distributed through the Farmers
ditch.”22 No reports on the Rio Grande Project water filing included reference to subsurface flows obtained
through the drilling of wells, despite knowledge of the existence of such wells.
Dr. Miltenberger and I agree that Slichter was the first to “study and document a relationship between surface
flow and subsurface waters within the Mesilla Valley.”23 But Dr. Miltenberger also implies throughout his rebuttal
report that engineers actually built upon Slichter’s work, reporting that they “took note of”24 “consulted”25
or “referenc[ed]”26 Slichter’s work in their own. However, the periodic references to Slichter made by other
hydrologists between 1904 and 1938 were merely that: references or consultations. None of them actually built
upon the work that Slichter did or advanced any of his findings until after the Rio Grande Compact was signed.
The first example of this was in 1907, when the USGS published geologist Willis Lee’s study. The geographic
scope of Lee’s report included the entire Rio Grande Valley from the Texas/New Mexico border north to Santa
Fe, and therefore included a more expansive area than just the segment below Elephant Butte. He focused
on geological details and provided historical understandings of the means by which the Rio Grande Valley was
19
20
21
22
23
24
25
26

Slichter, 27.
Slichter, 29.
F. H. Newell, “Tenth Annual Report of the Reclamation Service, 1910-1911” (Washington, D.C.: Government Printing Office, 1912), 64.
F. H. Newell, “Twelfth Annual Report of the Reclamation Service, 1912-1913” (Washington, D.C.: Government Printing Office, 1914), 105.
Scott A. Miltenberger, Ph.D., “Expert Rebuttal / Supplemental Report of Scott A. Miltenberger, Ph.D.,” December 30, 2019, 2.
Miltenberger, Ph.D., 5.
Miltenberger, Ph.D., 6.
Miltenberger, Ph.D., 11.
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carved, as well as the diverse and varied terrain lying on the east side of the valley versus the west. The study
results, Lee hoped, could help hydrologists better understand the origin of the valley’s water resources. Despite
the fairly descriptive treatment that Lee himself gave to the geology of the area, he nevertheless noted that
“the geologic region is complicated, and much detailed investigation is necessary before it can adequately be
described.”27 He described the entirety of the valley as “characterized by comparatively small and more or less
isolated mountain groups separated by basinlike [sic] depressions partly filled with rock debris.”28 Lee noted
the “detrital plains,” the “upturned sedimentary rocks,” and the “sand and rounded pebbles of quartzite and
argillite” obtained from well records of one section of the area (the Jornada), while describing the La Mesa
section as consisting of clay, sand, and more “rounded pebbles of quartzite, argillite, and a great variety of hard
igneous and metamorphic rocks.”29 Brief characterizations of valleys included descriptions like this: “the terrace
bluffs bordering [Las Palomas] valley are especially conspicuous. West of the river they consist of well-stratified
sands and gravels, but east of the valley they are more varied in both form and compositions, containing not
only stratified sand and gravel, but volcanic tuffs.”30 These characterizations were aimed at providing a greater
understanding regarding the origins of the study area’s water.
However, for information or data on the relationship between surface and groundwater below Elephant Butte,
Lee simply reported the same information found in Slichter’s report, adding data from six additional wells;
he offered no new findings to the universe of scientific information related to the behavior of groundwater
in this area vis a vis the Rio Grande,31 but merely offered the speculation that groundwater was discharged
by evaporation.32 Lee did nothing more than extrapolate some of Slichter’s data to speculate on the quantity
of water that may lie beneath the surface in the Mesilla Valley, stating: “If the amounts shown by these
figures [Slichter’s tabulations] are applied to the Mesilla Valley as a whole the result is large.”33 Although Dr.
Miltenberger quoted Lee as reporting that “All known facts point to the conclusion that a large amount of
water is continually passing from the river to the underflow,” Dr. Miltenberger failed to include any quotes from
Lee related to the scarcity of data available to draw many conclusions regarding groundwater behavior at all,
including this one:
The debris-filled valley west of El Paso and the apparently regular gradient of its water plane suggests
that the course of the underflow may be down this old valley to the basin region of northern Mexico. On
the other hand, the meager data available seems to show that this gradient is lower than that for Mesilla
Valley, and that the flow should be toward the river rather than away from it, as would be the case if
the course of the underflow was down the old valley. The data available at the present time are not
adequate to solve this problem.34 [Emphasis added.]
Lee provided no new data in his report to build on Slichter’s findings downstream from Elephant Butte. And while
27 Willis T. Lee, “Water Resources of the Rio Grande Valley in New Mexico and Their Development,” U.S. Geological Survey Water-Supply
and Irrigation Paper No. 188 (Washington, D.C.: Government Printing Office, 1907), 17.
28 Lee, 7.D.C.”,”note”:”RIO124”,”publisher”:”Government Printing Office”,”publisher-place”:”Washington, D.C.”,”title”:”Water Resources of the
Rio Grande Valley in New Mexico and their Development”,”author”:[{“family”:”Lee”,”given”:”Willis T.”}],”issued”:{“date-parts”:[[“1907”]]}},”locator”:
”7”,”label”:”page”}],”schema”:”https://github.com/citation-style-language/schema/raw/master/csl-citation.json”}
29 Lee, 10.
30 Lee, 15.
31 Lee, 40–49.
32 Lee, 50; C.S. Conover, “Ground-Water Conditions in the Rincon and Mesilla Valleys and Adjacent Areas in New Mexico,” U.S. Geological
Survey Water-Supply Paper 1230 (Washington, D.C.: Government Printing Office, 1954), 6.
33 Lee, “Water Resources of the Rio Grande Valley in New Mexico and Their Development,” 49.
34 Lee, 50.
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Lee’s report appeared in the same USGS series as Slichter’s – Series O, “Underground Waters” – its additional
classification under Series B, “Descriptive Geology,” was certainly more apt for the geology-heavy information it
offered on this lengthy segment of the Rio Grande.
In fact, the scientific knowledge about the relationship between groundwater and surface water in the Rio
Grande watershed downstream from Elephant Butte remained relatively static between Slichter’s 1905
publication and the work done by Clyde Conover and the Elephant Butte Irrigation District during the 1940s and
1950s drought. Meanwhile, sustained belief in the enormity of the subsurface supply prevailed. Reclamation
studies that were completed to support Project drainage demands did nothing to dispel the idea that an
underground flow was present and large, or to provide any new data on the behavioral relationship between
surface water supplies and groundwater. The authors of a 1917 report on Project drainage complained that
Slichter and Lee’s studies on groundwater downstream from Elephant Butte had relied on “such few data as
could then be collected from water in existing wells and from a few wells which were driven for the purpose.”35
[Emphasis added.] Slichter and Lee’s general conclusions had been that: groundwater flow was generally down
the valley and parallel to the river; the river lost water from seepage; and that much of the groundwater was lost
to evaporation within the valley. The new drainage investigations conducted between 1915 and 1917 provided
equally limited data. New borings aimed at determining the groundwater table’s position were limited to
gathering data from within the first 20 feet below the ground surface, and the findings, reported in “Report on
Mesilla & El Paso Valley Drainage, Rio Grande Project,” explained that “no borings have been made to determine
the character of the deeper strata.”36 In fact, the report’s authors also concluded that “no study has yet been
made of the amounts of losses from or gains to the river along its course through the valley.”37 In other words,
this new field work was aimed solely at understanding the Project’s drainage needs. Furthermore, as noted
above, the Agricultural Experiment Station reported in 1921 that the studies concluded that “the river has very
little influence on the water table.”38
The 1917 Project drainage report was completed even as the upstream Middle Rio Grande Valley was being more
comprehensively studied. The New Mexico Legislature passed a law funding new investigations and surveys
from the Colorado to the Texas borders. Pursuant to the new law, the State Engineer launched a topographic
survey of the entire Middle Rio Grande Valley, and installed a complete series of more than 1000 test wells,39
comparable to the wells that would later be established in the area downstream from Elephant Butte in the
drought years of the 1940s and 1950s.40 The Middle Rio Grande study, published in 1930, conclusively stated that
“there is a direct relationship between variations in river surface levels and the fluctuations of the ground water
table.”41 Such proclamations – based on similarly reliable data – were notably absent for and contradictory to
understanding of the river segment downstream of Elephant Butte.
A 1919 report (noted by Dr. Miltenberger) produced by Reclamation Service engineers Harold Conkling and
Erdman Debler was equally lacking in new data that would help explain the relationship between the river’s
surface supply and the groundwater beneath in the region below Elephant Butte.42 Furthermore, it was
35 D.C. Henny, D.W. Murphy, and E.H. Baldwin, “Report on Mesilla & El Paso Valley Drainage, Rio Grande Project” (U.S. Reclamation
Service Board of Engineers, February 1917), 2, NM OSE Library.
36 Henny, Murphy, and Baldwin, 3.
37 Henny, Murphy, and Baldwin, 3.
38 Bloodgood, “Drainage in the Mesilla Valley of New Mexico,” 12.
39 Dean W. Bloodgood and Francis E. Lester, “The Ground Water of Middle Rio Grande Valley and Its Relation to Drainage,” Bulletin No.
184 (State College, N.M.: Agricultural Experiment Station of the New Mexico College of Agriculture and Mechanic Arts, May 1930), 58.
40 Bloodgood and Lester, 14–15.
41 Bloodgood and Lester, 59.
42 Harold Conkling and Erdman Debler, “Water Supply for and Possible Development of Irrigation and Drainage Projects on Rio Grande
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noticeably absent of any language suggesting that groundwater use would violate the Rio Grande Project’s
water right or its overall viability. The Conkling and Debler report was written expressly for the purposes of
understanding what effect the expected upstream development in the San Luis Valley of Colorado and the
Middle Rio Grande in New Mexico would have on the supplies of the Rio Grande Project, and whether expansion
of the Rio Grande Project’s irrigated acreage was feasible. In his rebuttal report, Dr. Miltenberger brings
attention to Conkling’s speculation regarding the possible extension of the Rio Grande Project through private
pumping, where he concluded that additional acreage could be served on the Project with worsened effects on
two years of prior shortage but “no adverse effect in other years.”43 [Emphasis added.] Although Miltenberger
cites this same quote, he otherwise misconstrues the Conkling’s conclusions. Debler and Conkling explained
that ongoing Rio Grande Project construction and build-out had dramatically altered the river system during
the previous decade and because of the changes, “there is little in past records…on the Rio Grande Project to
form an estimate of the future.”44 Therefore, like others before them, Debler and Conkling relied on data in
Slichter’s 1905 report (prior to Project alterations) and on Reclamation Service studies that predated the date
of their report (1919) to form their conclusions;45 as noted above, Slichter’s report had limited value on this
issue, and the Reclamation reports that Debler and Conkling relied upon did not take newly constructed Project
infrastructure into account, making their report of limited value as well.
Nevertheless, if any conclusions are to be drawn from the Debler and Conkling report, it is that their findings on
the Rio Grande Valley below Elephant Butte offered optimism regarding the use of groundwater for irrigation in
the Mesilla Valley. The engineers looked to the long period of stream discharge records – which stretched back
to 1861 – and noted that the only years of low water supply in 58 years of record keeping had occurred between
1899 and 1904.46 They concluded that shortage of water for the Project’s irrigated acreage of 155,000 acres
would only have occurred in two of those 58 years, and that if a reservoir such as Elephant Butte had been in
place during the years of shortage, flood waters and regulated releases would have mitigated those short years
with storage water, lessening their impact.47 The authors ultimately concluded that “there appears to be no
reason…at present appearent [sic] why land values will not bring about irrigation of a part of the 29,000 acres
assumed unirrigable in the Rio Grande Project.”48
As Dr. Miltenberger elucidated in his rebuttal report, Conkling – in communicating the study’s findings to the
Reclamation Service – speculated that the Rio Grande Project’s irrigated acreage could be expanded through
private pumping of groundwater. He wrote: “An additional draft of 70,000 acre-feet annually” could be pumped
with only 80% and 68% reductions in supply for years that mirrored 1902 and 1904, respectively, and that
pumping would have no effect in other years. In other words, when Conkling reviewed the surface water
supply data for the previous 58 years, he determined that pumping would only create shortages in the two
lowest years on record - 1902 and 1904-49 and that “as stated, it may be possible to distribute this shortage.”50
River, Above El Paso, Texas,” June 1919, New Mexico State Engineer Records, Sub-Series 4.10 Reports: Rio Grande Basin, Box 53, Folder
1383, New Mexico State Records Center and Archives.
43 “Engineer Harold Conkling to Chief of Construction, United States Reclamation Service,” Memorandum: Water Supply -- Rio Grande
River, June 18, 1919, 17–19.
44 Harold Conkling, “Extract from Report of Harold Conkling Chief of Construction to U.S. Reclamation Service on Water Supply of the Rio
Grande River, Report Dated June 18, 1919,” n.d., 28.
45 Conkling and Debler, “Water Supply for and Possible Development of Irrigation and Drainage Projects on Rio Grande River, Above El
Paso, Texas,” 99a.
46 Conkling and Debler, 16.
47 Conkling and Debler, 118.
48 Conkling and Debler, 121.
49 “Engineer Harold Conkling to Chief of Construction, United States Reclamation Service,” June 18, 1919, 17–19.
50 “Engineer Harold Conkling to Chief of Construction, United States Reclamation Service,” 19.
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Although Conkling provided no new field data, his language suggests that he did not believe the existing known
connection between groundwater and surface water precluded development of the subsurface flow, and in fact
his conclusions did nothing to dispel the widespread belief of an additional water supply beneath the surface.
Conkling’s correspondence about his findings with the Reclamation Service’s Chief of Construction is significant
for its absence of any concern over groundwater pumping violating the Rio Grande Project’s water right or that
pumping groundwater would affect the viability of the Project.
Although the Rio Grande Project had been designed for re-use of return flows, the volume of those flows and
availability of groundwater continued to be unanswered questions in the minds of many throughout the 1920s
and into the 1930s. Detailed studies and conclusive data eluded water managers and irrigationists, even as
water users all along the Upper Rio Grande continued to battle over supplies. When the United States lifted
the embargo on Colorado’s Rio Grande development in 1925, Colorado’s developers hatched new irrigation
development plans, causing the two lower states to feel threatened and the three basin states to begin
negotiations over an interstate compact.51 In 1928, New Mexico chief hydrographer E.L. Barrows conducted two
days of water measurements on the Rio Grande to gather data on seepage between Elephant Butte Dam and
Leasburg Dam, located on the northern end of the Mesilla Valley. He opened his report by pointing specifically
to the lack of data existing on groundwater and surface water: “An analysis of data available relative to the
water supply and the use of water for irrigation purposes of the Rio Grande in New Mexico, revealed the fact
that little was known of the actual gains or losses of the river below Elephant Butte Dam. It has been assumed
that there were large losses by seepage from the reservoir into the river and also that there was a large invisible
inflow to the river from the tributaries having their source in the Black Range to the west of the valley….but
this study is the first that has been made since the complete of the drainage works and the stabilization of
the river.”52 [Emphasis added.] Barrows’ resulting report was itself quite narrow in scope and Dr. Miltenberger
acknowledges in his rebuttal report that Barrows offered “no clear conclusions.” 53 The report’s tables and graphs
offered nothing more than data that again demonstrated simply the existence of a relationship between surface
and groundwater but no analysis or conclusions related to that relationship. Another 1928 report – authored
by R.G. Hosea on behalf of New Mexico’s Rio Grande Valley Survey Commission and the Middle Rio Grande
Conservancy District – was broader in nature but still offered no new data on groundwater downstream of
Elephant Butte, and, as noted earlier, the significant variations in geology and topography between Colorado’s
San Luis Valley, the Middle Rio Grande Valley, and the valleys below Elephant Butte Dam mean that findings
about groundwater in the upstream segment could not be extrapolated to the segment below the dam. In
fact, the express purpose of soliciting this report was in line with New Mexico’s long-standing concern about
Colorado’s upstream development, stating its intent to “fully inform” the Rio Grande Valley Survey Commission
“of the menace to water supply for projects constructed and proposed on the lower river [the Middle Rio
Grande] by reason of progressively increasing depletion of the river by the State of Colorado.”54 Although Dr.
Miltenberger characterized Hosea’s report as offering “a definitive statement as to the existence and influence
of subsurface waters,”55 Dr. Miltenberger acknowledges that “there is no indication from [Hosea’s] report that
he embarked on any field investigation.”56 In fact, Hosea examined only undivertable drainage return, tributary
51 Stevens, Ph.D., “The History of Interstate Water Use on the Rio Grande: 1890-1955,” 34.
52 E.L. Barrows, “Report on Seepage Study on Rio Grande Between Elephant Butte Dam and Leasburg Dam” (New Mexico State Engineer,
November 1928), 1.
53 Miltenberger, Ph.D., “Expert Rebuttal / Supplemental Report of Scott A. Miltenberger, Ph.D.,” 9 (Emphasis added).
54 R.G. Hosea, “Report on Irrigation in the Rio Grande Valley” (State of New Mexico, the Rio Grande Survey Commission, December 1,
1928), 1, New Mexico State University.
55 Miltenberger, Ph.D., “Expert Rebuttal / Supplemental Report of Scott A. Miltenberger, Ph.D.,” 9.
56 Miltenberger, Ph.D., 9.
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inflow, and operation waste from 1923-1927,57 and he reported on the water rights on the stream system as a
whole as a way to urge protection of the rights of New Mexico’s Middle Rio Grande. He did not find evidence
of an underground flow, at least in part because it served the purpose of his employer, the Middle Rio Grande
Conservancy District, to draw attention instead to Colorado’s continued violations. Therefore, it is important
not to overstate (or misstate) the intent of this 1928 report and to keep in mind the context of the 1928
moment, which was characterized by the three states’ readiness to either head to the courtroom or negotiate
an interstate water compact. In other words, despite Hosea’s report, the scientific state of knowledge related to
the relationship between groundwater and surface water in the Mesilla Valley in the late 1920s was no further
advanced than it had been in 1905.
In fact, examination of 1930s scientific investigations demonstrate that understanding of the relationship
between ground and surface water in the segment of the Rio Grande between the Elephant Butte Dam and
El Paso continued to be simplistic at best. Even the Texas Water Commission, which partnered with the U.S.
Geological Survey in the late 1950s to conduct a reconnaissance survey of ground water resources in the
Rio Grande Basin noted that, after Slichter’s study, “further investigations were not made until 1935, when a
cooperative program was started among the Texas Board of Water Engineers, the U.S. Geological Survey, and
the city of El Paso. Since then detailed reports concerned primarily with ground water have been published
at intervals (Sayre and Livingston, 1945; Knowles and Kennedy, 1958; and Leggat, Lowry, and Hood, 1962).”58
In 1935 and 1936, engineer John Bliss began work on behalf of New Mexico State Engineer Thomas McClure,
aiming to close the gap on knowledge of “invisible gains and losses” that Barrows had pointed to in 1928
related to the Rio Grande channel between Elephant Butte and El Paso. But even Bliss’s study was flawed,
such as it was fraught with data collection problems that Bliss explained in his report, stemming from channel
changes caused by ongoing river channel rectification; rain storms that caused “possible inaccuracies;” and
attempts at remeasurement being plagued by “a continuous high wind,” which “caused considerable variation
in the discharge and precluded any reliable additional measurements.”59 In addition to his own data collection
problems, Bliss also explicitly pointed out several problems with previously collected historical data, which he
characterized as follows:
•

•

October 1913: “measurements were made before any Reclamation development [e.g. the Rio Grande
Project] had been made and the results are not good.” Bliss then quoted from Water Supply Paper No.
358, published in 1913: “It was found extremely difficult to draw conclusions from observations below
Elephant Butte, and in view of the fact that the Elephant Butte dam will soon control the flow to the New
Mexico-Texas State line, more attention was given to that part of the stream above this point.”60
1917-1918 data series: “Although they do not agree well with the present work or even among themselves, they do show markedly the effect of irrigation on return flow.” Bliss’s own attempts to “make a
better comparison of 1917-1918 and present-day conditions,” resulted in a new curve, which he characterized as “experimental” and disclaimed that it was “not advanced as being accurate, at all.”61 [Emphasis added.]

57 Hosea, “Report on Irrigation in the Rio Grande Valley,” 195–99, Plates VII-XI.
58 Marvin E. and E.R. Leggat Davis, “Reconnaissance Investigation of the Ground-Water Resources of the Upper Rio Grande Basin, Texas”
(U.S. Geological Survey and Texas Water Commission, July 1965), U-6.
59 J.H. Bliss, “Report on Investigation of Invisible Gains and Losses in the Channel of the Rio Grande from Elephant Butte to El Paso,
Texas, February 1936” (Santa Fe, New Mexico: New Mexico State Engineer, February 15, 1936), 3–4.
60 Bliss, 10.
61 Bliss, 11 (Emphasis added).
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Bliss recognized that the historical studies – no matter their lack of rigor or data reliability – did show “that there
is a direct relation of seepage to ground water and irrigation.”62 Nevertheless, engineers and water managers’
knowledge of specific details regarding the relationship and behavior between groundwater and surface flow on
the stretch of river downstream from Elephant Butte was no further advanced than it was in 1905 when Slichter
wrote his report.
Finally, as both Dr. Miltenberger and I agree, the Rio Grande Joint Investigation (RGJI), which was published in
1938 and whose data were relied upon by all three states during compact negotiations, did not include a study
of groundwater in the stretch of river downstream from Elephant Butte. In fact, the senior USGS geologist on
the project, Kirk Bryan, noted that information on groundwater in the Mesilla Valley was “meager.”63 Despite this
contemporaneous characterization of groundwater data in the Mesilla Valley, Dr. Miltenberger states (without
evidence) that the RGJI was “informed” by ideas published by geologist C.V. Theis between 1935 and 1940.64 A
more accurate statement would recognize that the field of groundwater hydrology was evolving and that Theis’s
theories were new and groundbreaking. His ideas were so new and groundbreaking, in fact, that they did not
form any basis for the negotiation and ratification of the Rio Grande Compact.
There is no evidence that anyone involved with Rio Grande Compact negotiations was aware of Theis’s work
or that it in any way informed the outcome. A closer look at the materials cited by Dr. Miltenberger related
to the life and career of C.V. Theis reveals that when Theis began thinking about the need to analyze aquifer
characteristics and determine the effects of aquifer withdrawals – in about the early 1930s – it became
apparent to him that “the methods that were then available were clearly not satisfactory.”65 In fact, as noted
above, “it was commonly thought that there was a ‘safe’ yield to every ground-water basin which, if not
exceeded, could be withdrawn indefinitely,”66 a belief that had a long history in the Mesilla Valley. Theis’s first
publication on the issue – in 1935 in the obscure Transactions of the American Geophysical Union – was said
by his biographer to have “revolutionized the science of ground-water hydrology,”67 despite the fact that the
follow-up paper submitted in December 1937 made a “very unfavorable impression”68 on several of his peers
at USGS headquarters, for unknown reasons. The latter paper was eventually published anyway, appearing in
Economic Geology in December 1938.69 Theis’s 1938 publication specifically took issue with Slichter’s studies on
groundwater theories that were published at the turn of the century; where Slichter defined a relatively localized
cone of depression resulting from groundwater discharge or pumping, Theis argued that the “cone of depression
in artesian aquifers at least is to be measured in terms of miles.”70 Nevertheless, I have found no evidence
whatever – and Dr. Miltenberger cites none – that either of these publications were read by the Compact
Commissioners or their consulting engineers, or that those publications influenced the compact negotiations,
and it is a leap to assert otherwise. The following year – that is, the year after the Compact was signed – Theis
was asked to publish his theories yet again, having been told that another publication would be necessary in
62 Bliss, 12.
63 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937” (Government Printing Office, February 1938), 225.
64 Miltenberger, Ph.D., “Expert Rebuttal / Supplemental Report of Scott A. Miltenberger, Ph.D.,” 12.
65 “Selected Contributions to Ground-Water Hydrology by C.V. Theis, and a Review of His Life and Work,” 50.
66 “Selected Contributions to Ground-Water Hydrology by C.V. Theis, and a Review of His Life and Work,” 50.
67 “Selected Contributions to Ground-Water Hydrology by C.V. Theis, and a Review of His Life and Work,” 51.
68 “Selected Contributions to Ground-Water Hydrology by C.V. Theis, and a Review of His Life and Work,” 51.
69 Charles V. Theis, “The Significance and Nature of the Cone of Depression in Ground-Water Bodies,” Economic Geology, Society of
Economic Geologists, Inc., 33 (1938): 889–902.
70 Theis, 890.
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order to bring his ideas to the attention of the engineering profession.71 While the impact of Theis’s work in the
field of hydrogeology was undoubtedly significant, it is incorrect to draw any lines between his groundbreaking
work and the negotiations and ratification of the Rio Grande Compact. I have found no evidence to support such
a connection in the historical record.

Compact Negotiations

Despite the uncertain state of groundwater science in the late 1930s and the limited amount of specific data
available on the stretch of river downstream from Elephant Butte, Dr. Miltenberger would have the Court
believe that the engineers and politicians who spent more than 10 years negotiating what ultimately became
the 1938 Rio Grande Compact would have been satisfied enough with the above-described “meager” data on
the groundwater/surface supply relationship downstream of Elephant Butte to implicitly prohibit the use of any
groundwater in the Rio Grande section downstream from Elephant Butte. The events of the negotiations leading
to the 1938 Compact and the implementation of Compact provisions in ensuing years tell an emphatically
different story.
Compact commissioners and their engineering consultants from all three states relied heavily on the data
gathered and analyzed through the Rio Grande Joint Investigation (RGJI). Interestingly, Texas representatives
argued for leaving groundwater in the Mesilla Valley out of the said study, and, it logically follows, out
of the Compact. As noted in Chapter 4 of my Expert Report, the RGJI aimed to provide accurate enough
information for state representatives to make an equitable division of the Rio Grande waters outside of the
court system.72 Funding limitations forced the investigators to focus on water use and supply above Elephant
Butte; correspondingly, only $7000 was budgeted for work below the dam.73 Texas’s own engineer advisor,
Raymond Hill, sought to limit monetary spending on the study of groundwater, arguing that it was insignificant
to the overall Project supply. There is no indication in the vast historical record that Texas’s Hill or Compact
Commissioner Frank Clayton believed that groundwater was part of the Rio Grande Project supply or that
the Compact terms would include it.74 Furthermore, it follows that neither intended to preclude its future
development. If anything, they specifically argued against including even a mention of it in the Compact or in the
studies which preceded the Compact.

Rebuttal Opinion 2

Improving scientific understanding about the groundwater supply in the Mesilla Valley in the
post-Compact era led to Reclamation-led conjunctive (joint) management of the overall supply.
The Bureau of Reclamation and other parties’ conduct in the post-Compact era indicates that no
contemporary actor believed that the Compact prohibited groundwater pumping. In fact, during
periods of drought in mid-century, Reclamation encouraged pumping in order to make irrigation
a continued reality and to essentially enable the Project to survive. Varying degrees of pumping
have continued in the Project area throughout New Mexico and Texas ever since.
71
72
73
74

“Selected Contributions to Ground-Water Hydrology by C.V. Theis, and a Review of His Life and Work,” 52.
Stevens, Ph.D., “The History of Interstate Water Use on the Rio Grande: 1890-1955,” 56.
Stevens, Ph.D., 56.
Stevens, Ph.D., 56–57.
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Post-Compact Groundwater Studies

Dr. Miltenberger and I agree that the prolonged drought which began in 1946 resulted in new studies on the
relationship between ground and surface water supplies in the Mesilla Valley, complete with new data and new
conclusions. However, Dr. Miltenberger suggests that the findings in these new studies simply amplified what
hydrologists already knew in preceding decades. He does this by misleadingly conflating contemporaneous
comments about other, better-studied areas of the Rio Grande basin such as Colorado’s Closed Basin and the
Middle Rio Grande with knowledge about the Mesilla Valley, implying that the knowledge of the different basins
approached parity. Dr. Miltenberger also incorrectly suggests the influential work of C.V. Theis stretched back to
before the Compact ratification.
Dr. Miltenberger’s entire rebuttal report is aimed at suggesting that hydrologists and engineers understood the
relationship between surface and groundwater better than they actually did. In his report, he points to three
quotes from the Rio Grande Joint Investigation (RGJI). He describes them as: “three critical observations for
the entire Upper Rio Grande Basin that underscore the relationship between surface and subsurface waters as
suggested by the work of Slichter, Lee, and Bliss.” However, his subsequent listing of quotes from the RGJI are
not specific to the Mesilla Valley, and ignore the critical disparity in knowledge and science between different
areas of the Basin that were home to vastly different geographies and geology, from the extreme upstream
Closed Basin in Colorado to the Middle Rio Grande Valley in northern New Mexico to the El Paso Valley in Texas.
Scientific understanding of the behavior between surface and groundwater in those locations at the time that
the RGJI was written was lopsided at best. In footnote 28 of Dr. Miltenberger’s Expert Rebuttal/Supplemental
Report, an example of this misapplication of information from one part of the basin to another can be found. In
this footnote, Dr. Miltenberger quotes a 1937 letter from Texas Engineering Consultant Raymond Hill to Texas
Commissioner Frank Clayton about the effect of Colorado pumping on water flow at the Lobatos gauging station
at the Colorado/New Mexico border. The quote is specific to groundwater pumping in Colorado, far upstream
from the subject of the current dispute, not groundwater in area below Elephant Butte, and its inclusion in Dr.
Miltenberger’s report is irrelevant to understanding the prevailing contemporaneous knowledge related to the
Mesilla Valley groundwater regime.75
Any effort to draw a line of continuity between scientific understanding of the ground- to surface-water
relationship before and after the signing of the Rio Grande Compact is flawed. Instead, it is critical to recognize
that: the new, post-1938 theories represented by Theis and new studies specific to the Mesilla Valley were
groundbreaking; that new information about the relationship between surface and groundwater demonstrate a
dynamic new body of knowledge and understanding; that water users did not have access to the fieldwork, new
data, and findings until at least nine years after Compact ratification; and finally, that the body of knowledge
continued to grow throughout the decades after Compact ratification.
To begin with, fieldwork for the first new study in the post-Compact years was far more rigorous than that of
Slichter, Lee, Bliss, or others. It consisted of taking samples and analyzing the chemistry of new test wells, and
analyzing Bureau of Reclamation data on groundwater conditions in “early years” compared to post-Project
drainage years as well as data on surface water diversions and return flows. Post-Compact field work analyzed
1945 data regarding geological formations and drilled new test holes for analysis.76 The necessity for better
information was prompted by the specter of drought, and it was – for the first time – the farmers downstream
75
76

Miltenberger, Ph.D., “Expert Rebuttal / Supplemental Report of Scott A. Miltenberger, Ph.D.,” 12.
Conover, “Ground-Water Conditions in the Rincon and Mesilla Valleys and Adjacent Areas in New Mexico,” 4–5.
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from Elephant Butte Dam who demanded it.
When Project supplies began to wane in the mid-1940s due to the onset of drought conditions, the Elephant
Butte Irrigation District (EBID) contracted with the USGS to obtain data on groundwater that would help it plan
for the expected drought, which declining levels in Elephant Butte Reservoir had led people to predict.77 The
mere initiation of the study is in and of itself significant, since such a study would have been unnecessary if
there was a prevailing understanding that either the Project filings had included groundwater or conversely,
that the Compact had precluded such use. USGS hydrologist Clyde S. Conover conducted the investigation on
behalf of EBID and aimed to determine “the feasibility of using ground water to supplement the present supply
of surface water for irrigation.” The district knew its own history, which included use of well water for irrigation
in the years before Reclamation constructed the Rio Grande Project. In fact, Conover noted that “pumping of
ground water from wells for irrigation in the Mesilla Valley is not new but…was practiced as long ago as about
1896.” He reported that “the variable nature of the flow of the Rio Grande in the years prior to construction of
Elephant Butte Dam caused much crop loss and induced a number of farmers to install irrigation wells in order
to have a dependable water supply.”78 In fact, the local Agricultural Experiment Station had encouraged such
development among farmers in its early 20th-century publications,79 and, when Reclamation Supervising Engineer
B.M. Hall wrote to Charles Slichter in 1904 regarding Slichter’s pending study, Hall wrote: “wherever pumps have
been used for irrigation in the valley there has been a plentiful quantity of water at a short distance from the
surface, to supply the pumps that were used. The largest of these has a capacity of 1,000 gallons per minute and
has pumped continuously for weeks without lowering the water plane…The wells of the Agricultural College at
Mesilla Park show the following conditions…top of water 16 feet below surface of ground.”80 Slichter’s published
findings concurred, and noted that early wells drilled by the local Agricultural Experiment Station pumped 8001000 gallons per minute.81
With this background of knowledge and use, it would be difficult to conclude that EBID would have requested
the USGS in the late 1940s to “make a study of the possibilities of pumping ground water for irrigation” if the
irrigation district believed or understood groundwater to either be part of the Project supplies or to subject
to the terms of the Rio Grande Compact; likewise, the federal USGS would not have undertaken the study if
it was commonly understood within the federal government that such pumping would either harm Project
beneficiaries or violate the Compact (since the United States was involved in both Compact negotiations and
Compact administration).82
Instead, considering the Compact’s silence on the issue of groundwater and the dearth of available data on the
subject, EBID commissioned the USGS study to understand “the effect of pumping upon ground and surface
water supplies.”83 The foundation of this very basic query underscored the lack of existing knowledge and
understanding on this precise subject, as described above. In fact, throughout his 217-page report, Conover’s
repeated references to the Slichter and Lee studies make clear that those 1905 and 1907 publications provided
the most thorough data available until the commencement of Conover’s own study. Conover’s report juxtaposed
his own conclusions against Slichter and Lee’s, using his own (and far more robust) field work. Conover even
77 Conover, 4.
78 Conover, 103.
79 Vernon and Lester, “Pumping for Irrigation from Wells.”
80 “B.M. Hall, Supervising Engineer, to Mr. Charles S. Slichter, Consulting Engineer, U.S. Geological Survey, Madison, Wisconsin,” July 9,
1904.
81 Slichter, “Observations on the Ground Waters of Rio Grande Valley,” 22.
82 Conover, “Ground-Water Conditions in the Rincon and Mesilla Valleys and Adjacent Areas in New Mexico,” 4–5.
83 “Minutes of a Regular Meeting of the Board of Directors of the Elephant Butte Irrigation District Held on October 7, 1947,” 1947, Counsel.
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repeated the now familiar characterization of groundwater data on this stretch of river as “meager,”84 using the
same term as Lee in 190785 and the RGJI’s Bryan in 1937.86
After a year of investigation, Conover presented his preliminary findings to EBID in autumn 1947 – nine
years after ratification of the Compact87 - followed by USGS publication of his final results in 1954.88 The key
conclusions were as follows:
1. “Ground water obtained by pumping in the Rincon and Mesilla Valleys does not represent an additional
supply or new source of water to the project, but rather a change in method, time, and place of diversion of the supplies already available.”89 He continued: “on a year-to-year basis, the net gain of water
to the district is that quantity of water pumped in excess of the decrease in normal drain flow caused
by the pumping. This net gain of water is water taken mainly from storage, that is, borrowed from the
ground-water supply. This borrowed water must be replaced in future years if the flow of the drains is to
return to normal.”90
2. “If supplemental pumping were resorted to for 5 successive dry years, continued pumping would be necessary for 3 to 4 years after a return to normal surface supply so as to permit bypassing of the required
share of water to the El Paso district, awaiting the restoration of ground-water storage by recharge from
surface water.”91 However, Conover noted that “pumping of ground water in a year of normal surface
supply could result in some saving of water to the project if pumps were located in areas of native
vegetation where a lowering of water level would reduce nonbeneficial transpiration losses. Also, use
of ground water instead of surface water for winter irrigation would result in some water savings to the
project, especially if drain water were pumped.”92
Conover’s report was quite comprehensive, despite the seemingly simple findings quoted above. He assessed
the financial returns to be gained from using groundwater during years of surface water shortages, accounting
for the success of crops that would otherwise be sure to fail.93 The overall thrust of the report was that
groundwater supplies were critical to weathering drought times, and that surface and groundwaters should be
managed together. In fact, although Conover specifically observed that “pumping of ground water on individual
farms in years of deficient gravity water supply would ultimately reduce the water supply of the Rio Grande
project,” and that such a reduction would make it “necessary to reduce deliveries of surface water to farms with
pumps in order to maintain the expected deliveries to farms without pumps,”94 contemporaries nevertheless
did not interpret Conover’s reporting to indicate that no groundwater pumping should occur. To the contrary,
the historical record offers no indication of parties expressing concern over pumping or expressing concern that
84 Conover, “Ground-Water Conditions in the Rincon and Mesilla Valleys and Adjacent Areas in New Mexico,” 130.
85 Lee, “Water Resources of the Rio Grande Valley in New Mexico and Their Development,” 50.
86 “Regional Planning: Part VI--The Rio Grande Joint Investigation in the Upper Rio Grande Basin in Colorado, New Mexico, and Texas,
1936-1937,” 225.
87 Clyde S. Conover, “Preliminary Memorandum on Ground-Water Supplies for Elephant Butte Irrigation District,” September 1947,
Counsel.
88 Miltenberger, Ph.D., “Expert Rebuttal / Supplemental Report of Scott A. Miltenberger, Ph.D.,” 17. Notwithstanding Dr. Miltenberger’s
attempt – described in footnote 44 of his report - to backdate Conover’s Water Supply Paper report to 1950, Conover’s official report can only
be verified as being published in 1954, and therefore that is the date I use throughout this report.
89 Conover, “Ground-Water Conditions in the Rincon and Mesilla Valleys and Adjacent Areas in New Mexico,” 2.
90 Conover, 121–22.
91 Conover, 3.
92 Conover, 128.
93 Conover, 134.
94 Conover, 134–35.
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pumping groundwater would constitute a Compact violation. In fact, the Bureau of Reclamation seems to have
explicitly followed Conover’s recommendations. Furthermore, the U.S. Geological Survey issued a press release in
October 1950 directing area farmers that “ground water in the subsurface reservoirs of the Rincon and Mesilla
Valleys, N. Mex. can be pumped from wells to supplement surface-water supply during drought years in the
Elephant Butte Irrigation District.”95
In the face of the severe drought conditions which prevailed between 1948 and 1955, the Bureau of Reclamation
overtly recognized the value of the groundwater supply as a supplement to surface waters shortages. The
Bureau of Reclamation’s Project staff issued several announcements during the extended drought and strongly
encouraged Project water users to resort to groundwater pumping. In August 1951, L.R. Fiock – who had been
an employee of the Bureau of Reclamation working on the Project since the early 1930s – issued a water
announcement in which he stated: “Water users who have pumps of good capacity that will supply their needs
are requested to arrange for transfer of a part of their unused allotment water to those who are in need of
additional water. If you are willing to negotiate a transfer, contract the Irrigation District office in Las Cruces,
or El Paso, or the Project division offices of the Bureau of Reclamation at Las Cruces, or Ysleta.”96 The 1951
announcement was followed by a similar announcement in January 1952:
For a normal planting irrigation, approximately three and one-half times the present total storage would
be required. During the spring of 1951 under the water allotment program, a storage release of 137,700
acre-feet supplemented by the flow from several hundred private irrigation wells and utilization of
available return flow permitted the planting of the cotton crop. On the assumption the private wells will
operate during the spring of 1952…a planting irrigation similar to 1951 would be possible.97 [Emphasis
added.]
EBID’s Board of Directors followed the two Bureau announcements with a statement of its own: “The Board
urges all irrigation well owners who are in a position to do so to agree to transfer all, or part, of such reservoir
water as they may receive to tracts that do not have wells. If there is insufficient water in the reservoirs at cotton
planting time this will be the only way in which it will be possible for all land to be planted, except by the transfer
of pumped water.”98 [Emphasis in original.] The Bureau of Reclamation stayed abreast of the situation and
continued to offer guidance, as well as to overtly recognize the need for “private irrigation wells” to supplement
reservoir releases in order to start spring irrigation throughout the Project.99 The federal agency continued such
encouragement throughout the 1952, 1953, 1954, and 1955 irrigation seasons,100 as did EBID, who “urgently
requested” well owners to transfer their allotted waters to farmers without wells.101 In March 1954, as the
95 Department of the Interior, United States Geological Survey, “Press Release, Ground-Water Pumping to Temper Effects of Droughts in
Elephant Butte District, N. Mex,” October 30, 1950.
96 L.R. Fiock, “Rio Grande Project -- New Mexico-Texas, Water Announcement” (Department of the Interior, Bureau of Reclamation, August
1, 1951).
97 W.F. Resch, “Rio Grande Project -- New Mexico-Texas, Water Announcement” (Department of the Interior, Bureau of Reclamation,
January 5, 1952).
98 “Statement Issued by the Board of Directors of the Elephant Butte Irrigation District in Regard to the 1952 Water Situation” (Las Cruces,
New Mexico: Elephant Butte Irrigation District, January 11, 1952).
99 L.R. Fiock, “Rio Grande Project -- New Mexico-Texas, Water Announcement” (Department of the Interior, Bureau of Reclamation, March
7, 1952).
100 L.R. Fiock, “Rio Grande Project -- New Mexico-Texas, Water Announcement” (Department of the Interior, Bureau of Reclamation,
February 1, 1952); L.R. Fiock, “Rio Grande Project -- New Mexico-Texas, Water Announcement” (Department of the Interior, Bureau of
Reclamation, April 7, 1952); “Statement from Elephant Butte Irrigation District Regarding the Water Situation” (Elephant Butte Irrigation District,
June 3, 1953); “Statement Regarding the Current Water Situation” (Las Cruces, New Mexico: Elephant Butte Irrigation District, March 4, 1954).
101 “Statement from Elephant Butte Irrigation District Regarding the Water Situation.”

19

Rebuttal report

drought continued to drag on, the Bureau pleaded: “farmers with good irrigation wells are requested to use
them to the greatest extent possible as a source of supply and to make available for transfer their allotment
water to those farmers who do not have satisfactory wells.”102 Just two months later, the Bureau sent another
plea: “farmers with irrigation wells of ample capacity are urged to help their neighbors in order to prevent
complete loss of crops in those cases where farmers have not been able to provide themselves with wells.”103
In 1955, the process was repeated yet again, with EBID asking well owners to transfer as much of their allotted
water as they could spare.104 During these years, area newspapers reported these directives, as well.105
Conover’s study had represented the start of new data collection and analysis, which continued to grow and
develop in ensuing years. With the years of drought behind them, in 1961 EBID requested another study of the
groundwater conditions in their district. They asked Narendra N. Gunaji of the Engineering Experiment Station
at New Mexico State University (successor to the Agricultural Experiment Station) to conduct another study for
them to determine “the extent to which ground water resources can be developed without changing the storage
and constants of the aquifer, and without seriously depleting ground water resources.”106 Gunaji’s findings were
much different than Conover’s; he found that the return of the water table to normal following drought-related
groundwater pumping had occurred far more quickly than Conover had predicted it would. “When the surface
water supply returned to normal in 1958,” Gunaji found, “pumping was discontinued and the water table
returned to an elevation about two feet below the normal water table within a period of two years.”107 Although
Conover had, in 1954, “predicted that…about eight or nine years would be required before the flow of drains
would return to normal,” recovery from the drought had occurred much more rapidly, proving “this prediction to
be inaccurate.” Guanji also pointed out that the rapid recovery pointed to “the recharge capacity of the aquifer,”
and that “these observations also indicate that there may be several sources of recharge in addition to surface
water and seepage of excess irrigation water.”108 Gunaji also found – quite surprisingly and in contrast to all
earlier studies – that “the pumping of ground water will not necessarily divert water from the drains and river,”109
and that “ground water should be used as a supplemental water supply for irrigation in years of deficient surface
water supply,” speculating that the quantity of groundwater available would be enough for a ten-year supply.110
Gunaji’s findings point again to the evolving knowledge that was gained from the continued gathering of data
and statistics, which further underscored the overly simple and inaccurate state of understanding related to
groundwater and surface water interaction in the Project area in the years leading up to the Compact. One
of Gunaji’s final findings was that “conclusions derived from older investigations, particularly those of Slichter
and Lee, cannot be accepted because methods of investigation are not acceptable by modern standards.”111
102 W.F. Resch, “Rio Grande Project -- New Mexico-Texas, Water Announcement” (Department of the Interior, Bureau of Reclamation, March
1, 1954).
103 W.F. Resch, “Rio Grande Project -- New Mexico-Texas, Water Announcement” (Department of the Interior, Bureau of Reclamation, June
21, 1954).
104 “Board of Directors, Elephant Butte Irrigation District, to All Irrigation Well Owners,” March 11, 1955.
105 “Farmers with Wells Urged to Sell Allotted Irrigation Water,” Las Cruces Sun-News, July 17, 1952; “Gregg Says Area Water Outlook
Bad,” Las Cruces Sun-News, March 9, 1954; “Releases by Well Owners Make A Complete Planting Possible,” Las Cruces Sun-News, April 15,
1952; “Valley Farmers Look to Wells for New Supply: Survey Underground Pool to Determine Whether Large Scale Pumping Is Feasible,” El
Paso Herald-Post, May 23, 1951; “Well Owners Urged to Transfer Allotted Water to Insure Crops,” Las Cruces Sun-News, June 9, 1953; “Well
Owners Urged to Transfer Unneeded Allotments of Water,” Las Cruces Sun-News, March 11, 1952.
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Furthermore, he recommended that “in terms of maximum development of all water resources in an area,
there are economic benefits to be derived by coordinating the use of surface and ground waters. This concept
of joint use requires investigation and planning for all new water resource developments, and improvement of
the existing system of utilizing surface and ground waters.”112 Other than Conover’s conclusions, which Gunaji’s
subsequent work proved were incorrect, there is nothing in the historical record to indicate that the concept
of conjunctive use raised any concern with contemporary parties regarding either long-term reductions of Rio
Grande Project supplies or violations of the Rio Grande Compact.
Gunaji’s findings were supported by another report that the USGS published in 1963. USGS hydrologists E.R.
Leggat, M.E. Lowry, and J.W. Hood had begun a study of the ground water resources of the lower Mesilla Valley
(including lands in Texas) in 1952, with the support of the Texas Water Commission and the City of El Paso.
Despite a four-year interruption in the study, they completed the work in December 1958, having kept well
records, drillers’ logs, sample logs, water-level measurements, and chemical analyses of water. Their conclusions
underscored Gunaji’s. They wrote that, “in summary, between 1946 and 1956, water levels in 10 wells declined
an average of 0.6 foot. These data show that large quantities of ground water can be pumped from the alluvium
over a considerable period of drought without seriously depleting the ground-water supply, owing to substantial
recharge when surface-water allotments are adequate.”113 Under the “Future Development” heading, Leggat
and his co-authors concluded that “the quantity of ground water discharged as drain flow from the lower Mesilla
Valley indicates that additional supplies can be developed from wells tapping the shallow, medium, and deep
aquifers, with little permanent loss of ground-water storage.”114
The new research and findings did not go unnoticed. Rio Grande Project Supervisor James W. Kirby recognized
the significance of the new findings. Writing to EBID’s John Gregg in January 1967, Kirby explained that “since the
groundwater in these areas has become an indispensable and apparently permanent supplement to the Project’s
surface water supply,” he strongly urged the District to support another study, this time proposed by the New
Mexico Water Resources Institute. Explaining that “good information on the source, available quantity, recharge,
salinity, and other aspects of the available groundwater supply is vitally needed,” he argued that such study
was necessary since “the conclusions drawn from previous studies of this problem have been largely modified
as the result of the experience during the drought years.”115 Ultimately, no new study was done; however,
the correspondence makes clear that the new findings and conclusions of the Conover, Gunaji, and Leggat
studies were widely known, and that Reclamation employees considered groundwater use on the Project to be
“permanent.”

EP1 and City of El Paso Groundwater Use

EBID was not alone in utilizing groundwater to supplement surface supplies in the valleys downstream of
Elephant Butte Dam; the City of El Paso had been dependent on groundwater since 1900 at least, and the El Paso
County Water Improvement District No. 1 (EPCWID) had also found it necessary to supplement its water supply.
112 Gunaji, 38.
113 E.R. Leggat, M.E. Lowry, and J.W. Hood, “Ground-Water Resources of the Lower Mesilla Valley, Texas and New Mexico,” U.S.
Geological Survey Water Supply Paper 1669-AA (Washington, D.C.: Government Printing Office, 1963), AA25.
114 Leggat, Lowry, and Hood, AA44.
115 “James W. Kirby to John L. Gregg,” January 11, 1967, M.S. 235, Elephant Butte Irrigation District, Box 325, Folder 13, New Mexico State
University Special Collections.

21

Rebuttal report

My original report explains the City of El Paso’s dilemma with regard to dwindling water supplies on pages 8388.116
Well pumping saw continued and increased depletions by several different users during the drought of the
1940s and 1950s. The U.S. Geological Survey reported in 1958 that there had been “steady increase in pumping
from deep wells” in the El Paso area since 1906 including through the drought,117 ranging from the City of El
Paso to industries, military establishments, and the City of Juarez.118 Also in the late 1950s, the Texas Legislature
authorized the Texas Water Commission to work with the USGS to conduct a ground water reconnaissance along
the Rio Grande. The resulting 1965 document reported that: “large-scale development of the ground water in
the [El Paso] valley probably began about 1950, owing to an annually decreasing supply of surface water for
irrigation. By 1960, about 811 wells were available in the vicinity of El Paso for municipal and industrial purposes
and for irrigation.”119
EPCWID contributed to the increased pumping being reported. Rio Grande Project histories report that in the
Ysleta District alone (part of EPCWID and entirely within Texas boundaries) in 1950 and 1951, farmers put down
220 irrigation wells to supplement their surface water supplies.120 Furthermore, that district’s general manager
testified to Congress in 1971 that after 1951, “the irrigated areas of the Rio Grande Project were only saved by
virtue of more than 1,800 irrigation wells being drilled that tapped inferior-quality water in the shallow river
alluvium deposits underlying the valleys.”121

Conclusion

In conclusion, post-Compact studies of the Mesilla Valley finally provided useful data that was specific to the
area’s geology and made clear that the relationship between surface and groundwater supplies in this segment
of the Rio Grande basin was complex and variable. The data collected during the 1940s and 1950s drought was
highly valuable to providing flexibility to water managers when it came to Project administration and leading to
the understanding that groundwater was a valuable and critical resource during drought years to supplement
surface water supplies. The historical record offers no indication that the parties understood the Compact to
prohibit groundwater pumping, or that parties believed that groundwater was owned by the Project.

116 Stevens, Ph.D., “The History of Interstate Water Use on the Rio Grande: 1890-1955,” 83–88.
117 Doyle B. Knowles and Richard A. Kennedy, “Ground-Water Resources of the Hueco Bolson Northeast of El Paso Texas,” Geological
Survey Water-Supply Paper 1426 (U.S. Geological Survey, 1958), 20.
118 Knowles and Kennedy, 21.
119 Davis, “Reconnaissance Investigation of the Ground-Water Resources of the Upper Rio Grande Basin, Texas,” U-36.
120 “Project History, Rio Grande Project, Calendar Year 1953,” December 31, 1953, 56–58.
121 “Statement of George B. Moseley, Manager, El Paso County Water Improvement District,” in Senate Hearings Before the Committee
on Appropriations, Public Works for Water and Power Development and Atomic Energy Commission Appropriations, 92nd Congress, First
Session, Fiscal Year 1972 (Washington, D.C.: U.S. Government Printing Office, 1971), 513.
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I have been asked by counsel for the State of Texas to determine the extent of economic
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2.

I have been asked by counsel for the State of Texas to determine the extent and
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I estimate direct damages to Texas water users, as well as indirect and induced
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1

allocations based at the canal heading.

2

well pumping was based at the farm level and then,

3

again, allocation is project water, surface water

4

releases from storage plus return flows and inflows

5

below Elephant Butte.

6

also regard this as a very one-sided type of

7

calculation that you're including groundwater on the

8

New Mexico side and not including groundwater on the

9

Texas side.

10

Q.

Irrigation

It's -- if you want to -- I

(BY MR. LEININGER)

So you're basically saying

11

that allocation as project water should not include

12

groundwater?

13

MR. WECHSLER:

Object to form.

14

A.

It doesn't -- well...

15

Q.

(BY MR. LEININGER)

16
17
18
19

I'm sorry.

Do you have

more?
A.

The project is allocating surface water.

It's allocating -- it's allocating project supply.
Q.

So the additional groundwater that's pumped

20

by EBID to affect a 4.0 farm delivery requirement per

21

acre, that is not project water?

22

MR. WECHSLER:

23

A.

No, it's not.

24

Q.

(BY MR. LEININGER)

25

on Page 21.

Object to form.

Okay.

Let's go to -- I'm

I apologize for not reading down the PDF.
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1

the average M&I pumping from 2008 to the present time,

2

the difference is maybe 25 to 30,000 acre-feet

3

difference maybe.

4

Q.

Okay.

Would an increase in M&I pumping

5

affect the surface water supply in the 2008 to present

6

period versus what it -- what its affects were in the

7

D2 period?

8

A.

9
10

Somewhat of there is return flow associated

with M&I pumping that mitigates their pumping impacts.
Q.

Okay.

Do any of those impacts in your

11

opinion that are not mitigated, do those create a

12

Compact issue?

13

MR. WECHSLER:

Object to form.

14

A.

I don't think I could answer that question.

15

Q.

(BY MS. BARNCASTLE)

That's fair.

So in your

16

opinion, this is asking hydrologically speaking, is

17

the lower Rio Grande fully appropriated?

18

talking solely within the New Mexico portion of the

19

lower Rio Grande.

20

A.

And I'm

The surface water system is fully

21

appropriated and has been since 1908 or something like

22

that, the second Reclamation letter appropriating

23

water.

24

groundwater system in the Rincon and Mesilla is

25

connected to the surface water system and so once the

The groundwater system -- we treat the
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1

basins were declared, they have been administered to

2

prevent any additional depletions to the surface water

3

system and so you can regard that as, yeah, we regard

4

that system as fully appropriated.

5
6

Q.

As a hydro -- I'm sorry.

cut you off.

I didn't mean to

Were you finished?

7

A.

I think I'm about done, yeah.

8

Q.

Okay.

9

All right.

As a hydrologic matter,

how would you determine whether a surface water and

10

groundwater interconnected system is fully

11

appropriated?

12

A.

Well, I said that we regarded fully

13

appropriated, including the groundwater system,

14

because of the way we're administering it.

15

don't think I'm using -- fully appropriated isn't

16

quite the right legal sense.

17

system is considered fully appropriated when there is

18

no surface water left that -- and, again, exactly how

19

full appropriation is determined, that gets to be a

20

policy matter at the state engineer's office rather

21

than necessarily a hydrologic matter.

22

lower Rio Grande, it was fairly easy because I think

23

the second letter from the Bureau said something like

24

we -- we are appropriating everything.

25

didn't appropriate in the last letter, we're

I -- I

I mean, surface water

I mean, in the

Everything we
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1

appropriating it now.

2

water system pretty straightforward.

3

system, it's always a difficult question of how to

4

treat it because it's not that we're not allowing new

5

wells to go in necessarily, just that we make them

6

offset all their impacts on the surface water supply,

7

all additional impacts on the surface water supply

8

from new appropriations of groundwater, and that

9

generally involves transferring in another water right

So that -- we have the surface
A groundwater

10

rather than actually getting a new appropriation, per

11

se.

12

the question?

13

So -- am I getting anywhere near the answer to

Q.

I think -- I think so.

I think so.

Yeah, I

14

think -- I think we got there so I'll just leave it at

15

that.

16

water was appropriated completely on behalf of the Rio

17

Grande project, is that correct, your understanding?

Let me just ask as a follow-up, the surface

18

A.

That's my understanding, yeah.

19

Q.

So I understand that you're -- you have

20

presented the opinion that Texas is getting too much

21

water under the operating agreement, and that may be

22

an oversimplification, but is that generally correct?

23

A.

I guess my main conclusion is that when EBID

24

is getting too little, New Mexico is getting too

25

little.
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1
2
3

approximately 1979 until 2002; do I have that right?
A.

The D-1, D-2 procedure -- what were the years,

again, that you said?

The 19...

4

Q.

I said 1979 to 2002.

5

A.

Correct.

6

Q.

My understanding was that from 2003 until

7

2005, Reclamation used a modified procedure to divide

8

project supply, and that modified procedure attempted to

9

deliver approximately -- or, I'm sorry, allocate

10

approximately 57 percent of project supply to EBID and

11

approximately 43 percent to EP No. 1.

12
13

MR. LEININGER:

Excuse me, may I interrupt

for a second?

14

Bert, do you have access to realtime?

15

THE WITNESS:

16

MR. LEININGER:

Yes.
Okay.

So if you're -- if

17

you're wondering what the question is, please refer to

18

your realtime.

19

THE WITNESS:

20

the question.

21

being asked about.

22

Q.

No, I'm not wondering about

I'm wondering about the dates that are

(BY MR. WECHSLER)

If I'm -- please, if I'm

23

wrong, that's why I'm asking to confirm.

24

possible I did not understand your prior testimony

25

correct.

It's quite

So why don't you just explain to me the
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1

procedure that was used to allocate water in 2003, 2004,

2

start there.

3

A.

In 2003 and 2004 we were still using the D-1,

4

D-2 procedure to allocate water.

5

the D-1 to determine the amount of water that would be

6

allocated to New Mexico and then using that same release

7

on the D-2, determine the amount of water that would be

8

delivered at the headings for the irrigation districts.

9

Q.

So that may -- using

All right, I misunderstood.

I thought that

10

you had said it was a slightly modified procedure for

11

those two years, but it sounds like that's incorrect?

12

A.

That's correct.

13

Q.

So your description is that in 2003 and 2004,

14

D-1 and D-2 were still in use?

15

A.

Correct.

16

Q.

How about 2005?

17

A.

Also the same.

18

Q.

In 2006, that's when the what has become known

19

or at the time was referred to as D-3 procedure was

20

proposed and utilized to allocate project water; is that

21

right?

22

A.

That's correct.

The only change being -- now,

23

the only change being that we applied a carryover

24

portion for the allocations to each district.

25

D-2 were still utilized the same.
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1
2

MR. WECHSLER:

(No response.)

4

MR. WECHSLER:

5

MR. WECHSLER:

7

MR. WECHSLER:

9

MR. WECHSLER:

How about the City of El

Paso?

12

MS. MAXWELL:

Good morning.

Susan

Maxwell for the City of El Paso.

14

MR. WECHSLER:

Good morning.

Have I

missed anybody?

16

MS. LLEWELLYN:

Dagmar Llewellyn is here

from the Bureau of Reclamation, as well.

18
19

Hudspeth?

(No response.)

10

17

ABCWUA?

(No response.)

8

15

City of Las Cruces?

(No response.)

6

13

Anybody on

for pecan growers?

3

11

Good morning.

MR. WECHSLER:
Q.

(BY MR. WECHSLER)

Thank you.
All right.

Mr. Cortez, why

20

don't we get started.

21

agreement.

22

AgileLaw, which is the software we'll use to look at

23

exhibits; is that correct?

You've been sworn remotely by

I understand you're also set up now on the

24

A.

Yes.

25

Q.

What is your current professional position?
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1
2

A.

I am the special assistant to the Albuquerque

office area manager.

3

Q.

What are your responsibilities in that role?

4

A.

Mainly to advise area manager on any

5

technical or other issues having to do with the Rio

6

Grande project.

7

Q.

Are you involved in any particular area of

8

the Rio Grande project or is it broadly cover all of

9

the issues related to that?

10

A.

Yeah.

It broadly covers all the issues, but

11

mainly specific with water operations and also with

12

the issues dealing with the International Boundary and

13

Water Commission.

14

Q.

Who do you report to?

15

A.

Jennifer Faler, the area manager.

16

Q.

Are there people who report to you?

17

A.

No.

18

Q.

I want to talk a little bit about ground

19

rules for depositions.

20

taken before?

Have you had your deposition

21

A.

No, I have not.

22

Q.

You understand you're under oath, so you have

23

an obligation to tell the truth just as if you were in

24

court?

25

A.

Yes.
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1
2

beginning of the project?
A.

As the project built up, it wasn't always the

3

same, but as -- over the hundred years that the

4

project has been in operation, it finally came to that

5

percentage.

6
7
8
9
10
11
12

Q.

How much water is Mexico entitled to under

the 1906 treaty?
A.

Mexico is entitled to 60,000 acre-feet of

water under a full allocation.
Q.

What's your definition of "a full

allocation"?
A.

That's the amount of -- well, it changes

13

through history, but presently, it would be what would

14

be equivalent to about 3 acre-feet per acre in each

15

district.

16
17
18

Q.

You say that that changed through history.

What was it before 1938?
A.

Before 1938, farmers, because we were

19

delivering directly to farmers at that point and not

20

to the districts, were entitled to request whatever

21

water they needed for the crop that they were planting

22

at the time.

23
24
25

Q.

When did they get a certain amount allocated

to each acre?
A.

As it was available in storage.
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1
2

Q.

Was there a year in which Reclamation started

identifying a -- an amount of water per acre?

3

A.

That basically started in early '50s due to

4

the drought that the area went in to at that time.

5

in order to be able to identify the amount of water

6

that could be delivered to Mexico under a full

7

allocation, the full allocation needed to be defined.

8

Q.

And what was it defined as in the 1950s?

9

A.

There was a calculation made of the

So

10

deliveries made to the farms from 46 to 50, and they

11

took the average of that delivery on an acre-foot per

12

acre and came up with 3.0241 acre-feet per acre would

13

be considered a full delivery to the farm.

14

Q.

Per acre?

15

A.

Correct.

16

Q.

And if a farmer received 3.0241 acre-feet per

17

acre, that was the full amount that they were entitled

18

to?

19

A.

That's correct.

But when you say

20

delivered -- or received, there's a difference between

21

an allocation and what a farmer receives.

22

amount of water that he has a right to, and then at

23

the end of the year, the actual that he -- amount of

24

water that he takes, and that is dependent on the crop

25

that is being planted.

There's

He may not need all of that.
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1

Q.

And the 3.0241, is that an amount that they

2

were allotted or the amount they were entitled to

3

receive on their acreage?

4

A.

That is the amount that was allotted.

5

Q.

They didn't have to call for water; is that

6

correct?

7

A.

No, they did not.

8

Q.

That decision, at least previously, was left

9

up to the individual farmers; is that correct?

10

A.

Say it again, please.

11

Q.

My question is:

The -- the decision whether

12

or not to call for the amount of water that was

13

allotted prior to, let's say 1979, that was left to

14

the individual farmers?

15

A.

That is correct.

16
17

MR. LEININGER:
Q.

(BY MR. WECHSLER)

Objection; foundation.

We were talking about the

18

amount allotted to each acre.

19

changed since the early 1950s?

20

A.

21

made, yes.

22

Q.

Had the number 3.0241

It is the basis for the allocation that is

So my question is:

Has that 3.0241 as the

23

full allocation per acre, has that changed since the

24

early 1950s?

25

A.

No.
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1

21, I want to understand just some of the roles that

2

you've had at Reclamation as we're -- in order to help

3

me understand the subjects that you're familiar with.

4

A.

Okay.

5

Q.

So starting with Paragraph 2, in 2007, you

6

were the manager for the El Paso Field Division; is

7

that right?

8

A.

That is correct.

9

Q.

And what is the El Paso Field Division?

10

A.

The El Paso Field Division is the office

11

which operated the Rio Grande Project at that time.

12

So that --

13

Q.

And -- please.

14

A.

Yeah.

I'm sorry to interrupt.

That involved the management of the

15

reservoirs, negotiations, the dealings with the

16

irrigation districts, water deliveries, making the

17

allocation, anything having to do with the Rio Grande

18

Project.

19
20

Q.

You said that that was true at that time.

Has it changed?

21

A.

Yes.

22

Q.

When did that change?

23

A.

I would say somewhere around 2012, 2013.

24

Q.

What office is responsible now for the

25

management of the Rio Grande Project?
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1

districts and to Mexico.

2

Q.

And so when -- when No. 11 here is using the

3

term "appropriate measures," does that refer then to

4

that method?

5
6

A.

Yes, it does.

It is meant to refer to

whatever was appropriate at the time.

7

Q.

If you look at No. 14, which

8

reads, "Responsible for the accounting of water

9

delivered to the Republic of Mexico, the irrigation

10

districts, and the respective contractors."

11

see that?

12

A.

Yes, I do.

13

Q.

What -- what are Reclamation's

14

Do you

responsibilities for accounting of water?

15

A.

Well, it has to do with keeping track of the

16

allocation that was made to the districts, and in

17

order to do that, also keeping track of what was

18

actually delivered to the districts and Mexico.

19

Q.

And how does Reclamation go about doing that?

20

A.

It was receiving reports from the districts

21

on the measurements at the headings, which determine

22

the amount of water that they were taking or being

23

delivered from the Rio Grande Project usable water.

24
25

Q.
16.

The next one I want to ask you about is No.

It reads, "Responsible for the assessment of
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1
2

Reservoir sediment surveys."
A.

What did that involve?

It involved planning for and contracting for

3

or arranging for sediment surveys of the -- the

4

reservoirs, Elephant Butte and Caballo, in order to

5

assess the current storage capacities of each

6

reservoir.

7

Q.

8

the years?

9

A.

Has that storage capacity grown smaller over

It has decreased due to sedimentation.

I

10

recall at one point, it actually increased because of

11

sediment compaction, but generally, it is a decrease.

12

Q.

No. 30 on that same page, Mr. Cortez,

13

reads, "Responsible for the control of the Rio Grande

14

to assure delivery of demand waters to particular

15

division -- diversion points for two irrigation

16

districts and internationally to the Republic of

17

Mexico."

18

that function?

19

A.

How did Reclamation go about carrying out

Just by making sure that the water was not

20

intercepted by non-project water users prior to it

21

being delivered to the point of diversion for each

22

irrigation district and Mexico.

23

Q.

And how did Reclamation do that?

24

A.

Mainly by observation to make sure that

25

illegal pumping out of the river was not taking place.
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1

Q.

Did you observe any illegal pumping?

2

A.

Not specifically that I can recall observing,

3

but there have been issues at times where we needed to

4

notify the state engineer that perhaps some pumping

5

had been taking care -- taking place.

6
7
8
9

Q.

Were you involved in informing the state

engineer of that pumping?
A.

Yes.

I had contact with state engineer's

office on that.

10

Q.

What was the state engineer's response?

11

A.

Specifically, I don't recall.

12

Q.

I do want to be clear.

When we're talking

13

about the state engineer, are you talking about the

14

state engineer of the State of New Mexico?

15

A.

That is correct.

16

Q.

Did you -- did Function No. 30 also involve

17

observing or contacting the state engineer if there

18

were problems with groundwater pumping intercepting

19

project supply?

20

A.

No. 30?

21

Q.

Correct.

22
23
24
25

MR. LEININGER:
A.

Object to the form.

That doesn't seem to be the one having to do

with what you're referring to.
Q.

(BY MR. WECHSLER)

Is there -- was there a
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functions.

2

Q.

3

I understand that.

I'm only asking about

your personal knowledge.

4

A.

Okay.

5

Q.

To your knowledge, did Reclamation monitor

No.

6

the total amount of water that was pumped by any

7

groundwater well in New Mexico or Texas?

8

A.

No.

9

Q.

To your knowledge, did Reclamation monitor

10

the depletions caused by groundwater pumping in New

11

Mexico or Texas to project supply?

12
13

MR. LEININGER:

Object to form;

foundation.

14

A.

No.

15

Q.

(BY MR. WECHSLER)

To your knowledge, did

16

Reclamation monitor the total amount of water from

17

both project supply surface water and groundwater that

18

was delivered to acreage -- project acreage in New

19

Mexico or Texas?

20

A.

It depends on the time period that you're

21

talking about because Reclamation did keep track of

22

the water that was delivered when Reclamation was in

23

charge of the -- making the deliveries to the farms.

24

Q.

So prior to 1979, Reclamation tracked that?

25

A.

Correct.
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Q.

And prior to 1979, did Reclamation track the

2

amount of groundwater that was applied to project

3

acreage in New Mexico or Texas?

4

A.

No.

5

Q.

So prior to 1979, Reclamation tracked the

6

amount of surface water that was applied to project

7

acreage in New Mexico or Texas; is that right?

8

A.

Correct.

9

Q.

Did it stop that practice in 1979?

10

A.

Yes.

11

Q.

Why?

12

A.

Because the operations were turned over to

13

the irrigation districts and so it became the

14

responsibility of EBID and EP No. 1 to monitor that.

15
16

Q.

Do you know if EP No. 1 and EBID did monitor

that?

17

A.

The application of water to the land?

18

Q.

Correct.

19

A.

Yes.

20

Q.

Did they provide that data to Reclamation?

21

A.

Not specifically on an acre-foot per acre

22

basis, no.

23

Q.

24
25

What information did the districts provide to

Reclamation after 1979?
A.

The amount of water which they deliver --
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diverted into their system as per the allocation that

2

they were given by Reclamation.

3
4

Q.

Is that also data that Reclamation tracked

after 1979?

5

A.

Yes.

6

Q.

Turning back to deposition Exhibit FC3,

7

Mr. Cortez, and I'm looking now at No. 38, which

8

reads, "Prepares inputs and coordinates the needs from

9

the project for the Rio Grande Compact."

10

Do you see

that?

11

A.

No. 38?

12

Q.

Correct.

13

A.

Is that document No. 3?

14

Q.

Yes, sir.

15

A.

I do not see a 38 on document No. 3.

16

Q.

Are you looking at Page 3 on the PDF?

17

A.

Okay.

18

Q.

What function is that describing?

19

A.

The Rio Grande Compact requires certain

Now, I am, yes.

Okay.

20

information from Reclamation, mainly being the release

21

from project storage.

22
23
24
25

Q.

Why does the Compact require that

information?
A.

It's part of the calculation that goes into

the yearly accounting for the Compact.
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Q.

Who does Reclamation provide that information

3

A.

The engineering advisors and the Compact

4

secretary.

5

Q.

How is that information transmitted?

6

A.

Depending on when you were -- what time

2

to?

7

period you were looking at, it would be either by

8

e-mail or by letter or hard copy.

9

Q.

When you were -- well, throughout your career

10

at Reclamation, were there occasions where you would

11

meet with the engineer advisors?

12

A.

Yes.

13

Q.

For what purpose?

14

A.

In order to provide the information that was

15

required from Reclamation and to provide any

16

information on project operations.

17

Q.

Did that happen on an annual basis?

18

A.

Yes.

19

Q.

Did you meet more than once in certain years?

20

A.

We met more than once, yes, depending upon

21

information needed or on the conditions of the basin

22

or what coordination needed to be performed.

23
24
25

Q.

And why would the engineer advisors need

information on project operations?
A.

In order to complete their calculations of
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responsibilities which the districts assumed were

2

being complied with.

3

Q.

Let's start with the responsibilities that

4

were retained by Reclamation.

5

were retained by Reclamation?

6

A.

What responsibilities

That would have been the monitoring and

7

control of the releases from project storage and the

8

monitoring of certain specific gaging stations along

9

the river, and then also keeping track of the

10

deliveries that were being made to each district and

11

to Mexico at their diversion headings.

12

Q.

All of the functions that we're looking at on

13

deposition Exhibit FC3 are functions that were being

14

performed after transfer; is that correct?

15

A.

I would have to take a closer look at it, but

16

there were specific functions which were negotiated

17

with the districts as to which ones were going to be

18

carried out by the districts and which ones were going

19

to be carried out by the -- by Reclamation.

20

Q.

So then what were those functions or

21

responsibilities that the districts were responsible

22

for?

23

A.

Mainly that would be in the monitoring of the

24

diversions and reporting to Reclamation what those

25

diversions were and then keeping track of the
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allocations that were being taken from Reclamation or

2

received from Reclamation.

3

Q.

When you say "monitoring of the diversions,"

4

are you talking about diversions directly from the Rio

5

Grande?

6
7

A.

Correct.

And other diversion points along

the system.

8

Q.

Other diversion points meaning from canals?

9

A.

Correct.

There are points of delivery that

10

go from EBID to EP No. 1 in the Mesilla Valley, and

11

those deliveries are tracked at those points of the

12

delivery.

13

Q.

In carrying out the No. -- the functions in

14

No. 39, the oversight functions, what did Reclamation

15

do to oversee and make sure the districts were

16

carrying out their responsibilities?

17

A.

Well, if there was a need for information or

18

if there was a need for data or if there was a need

19

for anything having to do with the operation of the

20

project, we would coordinate with the irrigation

21

districts and also International Boundary and Water

22

Commission to make sure that the information was

23

conveyed.

24
25

Q.

Let's look at deposition Exhibit 3, Page 5.

This is the heading, "Water Operations Considerations
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data history as to how we operated and also what we

2

have as far as documents having to do with water

3

rights for the project.

4
5
6

Q.

What was your understanding of the purpose of

the adjudication process in Texas?
A.

To determine the authorized users for the Rio

7

Grande water in the vicinity of what they termed to be

8

the upper Rio Grande down to Fort Quitman from the

9

state line of New Mexico into Fort Quitman.

10
11
12

Q.

What is your understanding of the purpose of

the adjudication process in the State of New Mexico?
A.

In the state of New Mexico, it would have to

13

do with the adjudication of water rights to -- to the

14

various claimants of water to the -- water from the

15

Rio Grande.

16

Q.

Including the project?

17

A.

Including the project, and this would be from

18

Elephant Butte down to Texas/New Mexico state line.

19

So that would be the lower Rio Grande in New Mexico.

20

Q.

Let's talk briefly about the facilities.

21

you able to summarize the facilities and

22

infrastructure that make up the Rio Grande Project?

Are

23

A.

Loosely, yes.

24

Q.

Please.

25

A.

Facilities of the Rio Grande Project involve
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Elephant Butte and Caballo Reservoirs for storage of

2

project water.

3

Percha Dam, which diverts into the array canal for

4

irrigation of the Rincon Valley.

5

is down at the head of the Mesilla Valley at the

6

Leasburg Diversion Dam, which diverts water into

7

Leasburg Canal for the irrigation of the upper portion

8

of the Mesilla Valley and then right below Las Cruces,

9

we have Mesilla Dam, which diverts water, both left

The first diversion on the river is at

The next diversion

10

and right, for the irrigation of the lower portion of

11

the Mesilla Valley.

12

the American Diversion Dam where water is split

13

between what is going to be going to Mexico and then

14

what is going to be going to the El Paso County Water

15

Improvement District No. 1, which is put into the

16

Franklin Canal, and then further down into the

17

Franklin Canal Extension, and then the water going

18

into the Acequia Madre heading, which is the delivery

19

point for water going to Mexico.

20

bottom of the lower portion of the El Paso Valley,

21

there are certain points where water is -- I won't say

22

delivered, but it is -- goes into the Hudspeth

23

District under a Warren Act contract for which it is

24

marketed to Hudspeth, and that's the last diversion or

25

the use of project water.

And then further on down going to

Further down at the

It eventually gets back to
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the river and down to Fort Quitman, which is what is

2

considered the end point of the upper Rio Grande or

3

the Rio Grande Project.

4

Q.

Is Hudspeth considered a project beneficiary?

5

A.

No.

6

Q.

Are you able to summarize the operations at

7
8
9

the project prior to, say, 1951?
A.

The operations of the project involved

delivery of water requested by the -- subject to

10

construction acreage, which were -- which was paying

11

back on the construction of the project so they had a

12

right for water delivered by the -- by Reclamation to

13

project water users, and so they would request a

14

delivery of water through the Rio Grande Project

15

irrigation system and this would be based on a

16

periodic analysis of how much water their acreage was

17

going to be needed for maintenance or for development

18

of a crop.

19

Q.

20
21

Are you able to summarize operations between

1951 and 1979?
A.

Yeah.

After 1951, there was a determination

22

made, as we discussed before, of what a full

23

allocation was going to be to U.S. water users based

24

on the 3.0241 acre-feet per acre.

25

Reclamation would determine if a full allocation could

So based on that,
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be made, and if not, what percentage of a full

2

allocation could be made and then announce that to the

3

irrigation water users.

4

the 1906 treaty, and it would either remain at 60,000

5

acre-feet if the full allocation was being made or be

6

reduced in the same proportion as reduction to water

7

users on the project.

8
9
10
11
12
13
14

Q.

That would transfer over to

How did Reclamation announce the full -- the

allocation for the year during that period?
A.

It would be announced to the -- to the

farmers through the irrigation districts.
Q.

Are you able to summarize the operations of

the project from 1979 to 2005?
A.

In 1979, the operations of the project was

15

transferred over to the irrigation districts.

16

then on, they were responsible for delivery of water

17

to lands, so the allocation was made to the districts,

18

not to each individual farmer.

19

which was developed by Reclamation, the International

20

Boundary Water Commission, and also trying to develop

21

the same understanding with the irrigation districts,

22

the water which was diverted at their headings was

23

equated with the water that was going to be delivered

24

to lands and tried to make that same proportion of

25

delivery to -- to New Mexico in relation to a full

From

And using a process,
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allocation.

2

land or to the -- each individual farmer.

3

delivering to each district, then each district would

4

determine what their allocation would be to the land.

5
6
7

Q.

So we were no longer delivering to the
We were

But the allocation was based on the idea that

a full supply was still 3.0241 acre-feet per acre?
A.

Yes.

It would -- it was based on allocating

8

3.0241 acre-feet per acre, dependent upon the acreage

9

within each district.

10

Q.

During the period of 1979 to 2002, there has

11

been testimony that all of those years, there was a

12

full allocation.

Do you agree?

13

A.

Could you state that again?

14

Q.

Was there a full allocation to the two

15
16

districts in every year between 1979 and 2002?
A.

I'd have to look at the data specifically,

17

but a majority of those years, there was a full

18

allocation.

19

Q.

Did you or does Reclamation monitor the

20

amount of an allocation to a district that's not used

21

in any given year?

22
23

A.

In a sense that we monitor what is being

reported as being diverted, yes.

24

Q.

It's a matter of simple math after that?

25

A.

Correct.
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Q.

We talked about relative responsibilities of

2

the districts and Reclamation after, call it 1980.

3

the individual farmers have any responsibilities

4

related to the Rio Grande Project?

5
6
7
8
9

MR. LEININGER:
A.

Objection; form.

Only so far as they can discuss their

concerns with their board members.
Q.

(BY MR. WECHSLER)

Do the individual farmers

have any rights to water under the Rio Grande Project?

10
11

MR. LEININGER:
A.

Objection; form.

I couldn't say specifically.

That would be

12

part of the adjudication being carried out in New

13

Mexico.

14

Q.

15
16
17
18

(BY MR. WECHSLER)

And how about Texas?

MR. LEININGER:
A.

Objection; form.

Again, as part of the adjudication that was

done in -- in Texas and completed.
Q.

(BY MR. WECHSLER)

Do either state, either New

19

Mexico or Texas, have a role in operating the Rio

20

Grande Project?

21

Do

A.

When you say "Texas or New Mexico," what

22

portion of -- the state government or what portion are

23

you discussing?

24

Q.

I mean the state government.

25

A.

It's a Federal Reclamation project, so unless
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you work through the irrigation districts as a

2

representative from the state, I would say no.

3
4
5

Q.

How are -- how are orders or calls to release

water from the project, how are those made?
A.

Presently, those calls for water are made on

6

a daily basis from the water masters for each

7

irrigation district and then compiled by Reclamation

8

to determine the amount of water that's going to be

9

released from Caballo Reservoir and then make --

10

making sure that those releases are as required by the

11

districts.

12

Q.

And how often do releases from Caballo occur?

13

A.

They're constantly monitored, perhaps changed

14

more than once in a day, but probably at least on a

15

daily basis.

16

Q.

Do you have an understanding of how the river

17

masters from each district determine how much water to

18

order?

19

A.

Generally.

20

Q.

Can you please describe your understanding?

21

A.

My understanding is that the -- the ditch

22

riders and the unit operators for each district

23

determine the amount of water that they're going to be

24

needing to deliver to farmers in their unit, and that

25

is communicated to the district water master, who
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compiles the data, and then the district water master

2

determines how much water he's going to be needing at

3

each heading for which they're responsible for and

4

then totals up the amount for their district, so EBID

5

has a water master that does that, EP No. 1 has a

6

water master that does that, and then the water that

7

is needed for Mexico is included in the total release

8

that's going to be made from project storage.

9
10

Q.

How is that information conveyed then to

Reclamation?

11

A.

By -- by e-mail and phone -- phone call.

12

Q.

Is that information about the orders from the

13
14

district, is that publicly available in realtime?
A.

I don't know if it's publicly available.

15

We -- there used to be a sheet that was exchanged on

16

the Internet, but presently, it's being done by

17

e-mail, so it would be publicly available from there,

18

yes.

19

Q.

And how do you obtain that information?

20

A.

We obtained it from EP No. 1 and that they

21

compile the information from EBID and -- and then add

22

the Mexico requirement and then do a calculation of

23

gains and losses in the river and then convey that

24

information to Reclamation for calling it into the

25

control person up at Elephant Butte who makes the
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changes at the gates to make the delivery that's going

2

to be required.

3

Q.

And if the public wants to understand the

4

amount of water that was ordered, would they be able

5

to go to a Internet site, it sounds like?

6

A.

I don't believe so, no, but I'm sure that

7

they could call the water masters at each irrigation

8

district, and they could give out that information.

9

Reclamation would only be responsible for conveying

10

information on the total release made from Caballo.

11

Q.

Let's look at an article that you wrote in

12

2008, which I will mark as deposition Exhibit FC4.

13

And, actually, I think this might have been a talk

14

that you gave.

15
16
17

(Exhibit No. 4 was marked.)
Q.

(BY MR. WECHSLER)

Do you recognize what's

been marked now as deposition Exhibit 4?

18

A.

Yes.

19

Q.

What is it?

20

A.

As we were stating, it is a presentation that

21

I gave at the New Mexico Water Resources Research

22

Institute, October, 2008.

23

Q.

If you turn to Page 3.

24

A.

Okay.

25

Q.

And I'm looking at the second column and the
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last partial paragraph.

2

3 is a graph."

The paragraph begins, "Figure

Do you see that?

3

A.

Okay.

4

Q.

And here, you're describing the D1 and D2

5

curves, right?

6

A.

Yes.

7

Q.

You explained that you actually worked on

8

those curves; is that right?

9

A.

Right.

10

Q.

So what was your role in working on those

11
12

curves?
A.

At the time of the transfer of operations to

13

the irrigation districts, there was a need to develop

14

an operating procedure, and that was agreed to with

15

the irrigation districts that one would be developed.

16

So my role at the time was to -- working with other

17

engineers near at the project, try to determine what

18

the best method would be in order to comply with the

19

requirements to develop an operating procedure.

20
21
22

Q.

If you could describe overall the process,

the steps that you took in determining that method.
A.

Well, it wasn't just me, but I was part of

23

the group of engineers that was -- that were working

24

on developing correlations that could give us an

25

indication of the amount of water that could be
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delivered to the irrigation districts based on the

2

amount of water that -- usable water that was in

3

project storage.

4

parameters to determine which one would give us the

5

best indication of what allocation could be made to

6

the districts since the change in the delivery point

7

was made.

8
9
10

Q.

So we tried to correlate various

Were you involved with any meetings with the

districts about that method?
A.

Involved with the meeting with the districts?

11

Well, the -- the contract for transferring required

12

that the districts be involved, yes.

13

Q.

I understand.

My question is:

Were you

14

personally involved in any meetings with the districts

15

about the methodology that you were a part of

16

developing?

17
18
19
20

A.

I couldn't say specifically, but -- that's

all I can say.
Q.

Do you recall being a part of any meetings

with IBWC over that methodology?

21

A.

Yes.

22

Q.

What was the purpose of those meetings?

23

A.

Well, the deliveries to Mexico needed to be

24

maintained in historical proportions that they had

25

to -- they were delivered prior to the contracts with
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the districts, so we needed to make sure that the

2

boundary understood the parameters that were going to

3

be changed and also that we were going to try to

4

maintain that historical proportion between deliveries

5

to the United States lands and to the -- and to

6

Mexico.

7
8
9
10

Q.

Who was the -- in charge of that overall

project?
A.

I would say it would be the project manager

at the time.

11

Q.

And who was that?

12

A.

I believe that was Jim Kirby.

13

Q.

If you look at Page 4 of that same document,

14

in the second column, second paragraph, it

15

says, "Now -- New Mexico's allocation has always been

16

on the delivery to lands" -- I'm sorry.

17

Mexico's allocation has always been" -- that section.

18

Do you see how in the second sentence, you indicate

19

the full allocation to land on the project is 3.0412,

20

but I -- I just want to confirm with you, that's --

21

has some numbers that are transposed, right?

"Now, New

22

A.

Yeah.

23

Q.

Thank you.

24

A.

And I believe that the beginning of the

25

That's 3.0241.

paragraph, that should be Mexico's allocation has been

Worldwide Court Reporters, Inc.
(800) 745-1101

Page 82
1
2

A.

No.

When you're talking about the magnitude,

I can't cite anything specific.

3

Q.

If -- if I take the word magnitude out of

4

that last question, can you point me to any studies

5

looking at the depletions from groundwater pumping to

6

surface water that Reclamation conducted prior to 2016

7

or relied upon prior to 2016?

8
9

A.

12

It only would be a general observation

of the operations of the project.

10
11

No.

Q.

What general observations are you referring

A.

It would be the amount of water being

to?

13

released from project storage and the -- the amount of

14

water that is able to be delivered to the diversion

15

points, but that wouldn't give us a magnitude.

16

Q.

Prior to 2002, can you think of any years --

17

can you identify any years that the districts were not

18

allocated a full supply?

19

A.

Well, looking at the time period between 1951

20

through 1978, there were periods where the districts

21

were not able to receive a full allocation.

22

that, we went into a wet period about 25 years long

23

where the districts were able to receive a full

24

supply.

25

Q.

After

That wet period you're referring to was from
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1979 to 2002?

2

A.

Correct.

3

Q.

And during that same period, 1979 to 2002,

4

did Mexico also receive an allocation of 60,000

5

acre-feet?

6

A.

Yes.

Any time that the U.S. farmers received

7

what we considered to be a full allocation at the

8

time, Mexico got their 60,000 acre-feet.

9

Q.

If you look at that same page, Lines 124 to

10

126, here, you're talking about -- it says, "EBID and

11

EPCWID do most of the water monitoring in the river

12

and water coming into the river from drains and other

13

sources."

14

is done by the districts?

15

A.

Are you aware of the water monitoring that

It would be measurements at the various river

16

points and also discharges by the drains.

17

metering stations on the river that were being

18

monitored by the irrigation districts.

19
20

Q.

So there's

Is the data from those metering stations

provided to Reclamation?

21

A.

22

if needed.

23

Q.

For what purposes would that data be needed?

24

A.

Just to do a general analysis of the

25

Not specifically, but it would be available

operations of the project.
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1

be delivered at the point of delivery whether that had

2

been the land or the diversion to each irrigation

3

district.

4

Q.

And you actually described that earlier when

5

you were talking about project supply, I think; is

6

that right?

7

A.

Correct.

8

Q.

If you look, same page, down at the bottom of

9

the page under the heading, "Purpose and need for

10

action," there's a sentence that reads, "Over the

11

years, the districts have never signed an operating

12

agreement, plan, or criteria, but have acquiesced and

13

cooperated with Reclamation's procedures on a

14

year-to-year basis."

15

A.

I'm sorry.

16

Q.

I will.

What's meant by that statement?
Repeat the question.

The -- the statement says, "Over the

17

years, the districts have never signed an operating

18

agreement, plan, or criteria, but have acquiesced and

19

cooperated with Reclamation's procedures on a

20

year-to-year basis."

21

an understanding of what is meant by that statement?

And my question is:

Do you have

22

A.

Yes.

23

Q.

What's your understanding?

24

A.

The understanding is that in order to

25

facilitate operations, the Bureau of Reclamation had
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to make an allocation to the districts, and each

2

district may be under protest, but they still would

3

comply with the amount of water that was going to be

4

delivered to their facilities.

5

Q.

And what do you mean by "they would comply"?

6

A.

Well, they only called for what was needed by

7

their farmers, and they'd just happen to fall within

8

the amount that was being allocated to the district.

9

I mean, that's the way the project has always been

10
11

operated.
Q.

If you turn to the next page, Page 10.

Here,

12

you have a Table 1, "Yearly allocations of the Rio

13

Grande project, 1951 to 2006."

Do you see that?

14

A.

What page?

15

Q.

And have you seen this table or a copy of

16

Oh, okay.

Yeah, I see it.

this table before?

17

A.

Yes.

18

Q.

In fact, I think you have some version of it

19

in your 2008 talk that was deposition Exhibit 4; is

20

that correct?

21

A.

Correct.

22

Q.

If you look in the -- the fifth column there,

23

we can see what's titled, "The final allotment of

24

project lands."

25

A.

Yes.
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Q.

And we can see numbers from 1951 to 1984.

2

Are those -- you described the allotment on acre-foot

3

per acre basis that Reclamation would determine prior

4

to 1979.

5

reflecting?

Is -- is that what this column is

6

A.

Yes.

7

Q.

And then you talk about the switchover to the

8

final -- the -- the allotments that were then provided

9

to the districts after 1979, and if you look two

10

columns over, there's a column that says, "Final

11

allotment to project canal headings."

12

that?

Do you see

13

A.

Correct.

14

Q.

And is that reflecting the allocations to the

15

districts post 1979?

16

A.

Correct.

17

Q.

Do you know what the source of data for this

18

table is?

19

A.

20

files.

21

Q.

I guess it says -It's project -- data available on a project

If you look at the bottom there, it says,

22

"Bold numbers means full irrigation supply for Rio

23

Grande Project water users."

Do you see that?

24

A.

Yes.

25

Q.

And then we can see that that reflects the
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full supply for the years, looks like 1981 through

2

2001; is that correct?

3

A.

Correct.

4

Q.

And then also for 2005?

5

A.

Correct.

6

Q.

Are you able to explain, if you look at

7

those -- I'm looking at that column, the one that

8

says, "Final allotment to project canal headings."

9

And we see there that the bold indicates that those

10

are full supply years, but we can see periodically the

11

numbers change.

12

A.

Yes.

Do you have an explanation for that?
Because at the beginning of our

13

transfer, we were -- "we" meaning Reclamation, was

14

trying to determine what a full release would be that

15

would be used for delivery to the project water users.

16

So we started out with one number and then further

17

analysis, we ended up at the 790 release.

18
19

Q.

And these are actually final allotments to

canal headings, right?

20

A.

Correct.

21

Q.

And so the final allotment, the total was, at

22

least, say, 2002 was 931,841?

23

A.

Okay.

24

Q.

Is that correct?

25

A.

That's correct.
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Q.

And so if you -- if you -- again, just to

2

confirm, starting in 1979 and going up through the --

3

the first year that was not a full supply year would

4

have been 2003?

5

A.

Okay.

I got that.

6

Q.

Yeah.

I -- I just need you to confirm that.

7
8

Is that correct?
A.

Yes.

9

MR. WECHSLER:

10

this document.

11

say, come back at 1:00.

12

Mr. Cortez?

We can take a break now, Lee, and,
Does that work for you,

13

THE WITNESS:

14

MR. WECHSLER:

15

Works for me.

MR. WECHSLER:

Okay.

THE VIDEOGRAPHER:
a.m.

The time is 11:57

We're off the record.
(Break.)

23

THE VIDEOGRAPHER:

25

See you at 1:00.

Thank you.

22

24

Thank

you.

20
21

Is that okay with you,

MR. LEININGER:

18
19

Yes, it does.

Lee?

16
17

So I'm actually done with

The time is 1:01 p.m.

We're on the record.
Q.

(BY MR. WECHSLER)

All right.

Mr. Cortez,
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1

back from lunch.

2

discussion we were having before lunch, we were

3

talking about the full allocations.

4

that?

Just to close the loop on the

Do you recall

5

A.

Yes.

6

Q.

And we looked at data showing that there were

7

full allocations from 1979 to 2002, right?

8

A.

Correct.

9

Q.

And then, also, 2005?

10

A.

Yes.

11

Q.

And then an allocation is the amount of water

12

that is district would be entitled to in any given

13

year, right?

14

A.

On a yearly basis, correct.

15

Q.

And then a full allocation is the maximum

16

amount that could be allocated from the project,

17

right?

18

A.

Correct.

19

Q.

And the full allocation is the max that --

Based on water in storage, yes.

20

that the -- that Reclamation will -- will allocate as

21

a full supply?

22

A.

Correct.

23

Q.

And a full supply is enough to meet the

24
25

irrigation demands of the districts?
A.

A full supply is the allocation made to the
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district based on historical data.

2

Q.

Historical data about the irrigation demands?

3

A.

Correct.

4

Q.

And so it's the amount that would satisfy

5

those demands?

6

A.

7

delivered.

8

need in any particular year.

9

that.

The amount that had been historically

delivered.

11

Q.

13
14
15

So we weren't allocating

We were allocating what had historically been

10

12

So demand is based on what the farmers

What had historically been determined to be

the -- the amount necessary for the farmers?
A.

On an acre-foot per acre for the entire

district.
Q.

Got it.

Yeah.

So you used the acre-foot per

16

acre amount of 3.0241, and that's used to extrapolate

17

out to the full amount for the district; is that

18

right?

19

A.

Correct.

20

Q.

How would I tell -- where should I look to

21

determine if the districts ordered or called for their

22

full allocation in any given year?

23

A.

That would probably be in the crop reports

24

and then, also, it would be in the charge data that

25

was reported to Reclamation, the water charges
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2
3
4
5
6

reported to Reclamation.
Q.

At the end of a given year, is there a report

that's created?
A.

They're reported on a monthly basis and then

tabulated for the entire year, correct.
Q.

Let's look back at your declaration, which is

7

Exhibit 2, and much of what's in your declaration,

8

we've already talked about, but there's a couple of

9

questions I still have.

10

A.

Okay.

11

Q.

And the first one is Paragraph 19.

Paragraph

12

19 of your declaration, which is on Page 23 of the PDF

13

of Exhibit 2.

14

years of project operation was that any unreleased

15

storage water or unused diversion allocation from

16

either district went back into the project supply to

17

be allocated anew the next year."

18

describing there?

19

A.

That says, "The practice for nearly 100

What were you

The operations of the project in that at the

20

end of the year, whatever water was left over in

21

storage remained in storage to be allocated the

22

following year.

23

Q.

Then if you go to Paragraph 23 of your

24

declaration, there you say, "For 2007, EPCWID was

25

given approximately 56 percent of the diversion
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allocation, and EBID was given 44 percent of the

2

diversion allocation."

Do you see that?

3

A.

Yes.

4

Q.

What method was used in 2007 to determine the

5
6

allocations?
A.

The allocation remained the same in that 57

7

percent of the project water available was allocated

8

to EBID, and 43 percent of the water was allocated to

9

EP No. 1.

10

Q.

That's not what you're saying here in

11

Paragraph 23, so how do you square what you just said

12

with your testimony in 2007?

13

A.

Well, the -- the wording in that document

14

says that of the diversion allocation was given -- 44

15

percent was given for EBID, and that takes into

16

account carryover accounting.

17

percent goes to EP No. 1, and 57 percent of that water

18

available goes to EBID.

19
20

Q.

But on any one year, 43

And so why didn't that occur in 2007, because

of carryover?

21

A.

Correct.

22

Q.

So was 2007 the first year that there was

23
24
25

carryover or was it 2006?
A.
process.

It may have been 2006 where we started the
2007, we were a little bit more firm into
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the process.

2

allocation for any one year and then water on account

3

for each district on any one year.

4

Q.

But, again, there's a difference between

In Paragraph 24, you say that, "EPCWID has

5

received about 44,000 acre-feet more in the initial

6

allocation for 2007 than it would have received if no

7

changes had been implemented in 2006."

8

that?

Do you see

9

A.

I do.

10

Q.

When was the initial allocation for 2007

11
12

done; do you know?
A.

Normally, we do the initial allocation in

13

December of the previous year in order to give the

14

farmers enough of advanced notice of the water they're

15

going to be receiving.

16

Q.

If you look then at Paragraph 25, you talk

17

about, "The allocation of an additional 72,400

18

acre-feet of water to EPCWID, either in storage or in

19

additional diversion allocation."

20

A.

Correct.

21

Q.

Where does that number, 72,400, come from?

22

A.

That 72,400 comes on -- from the calculation

23
24
25

of the carryover amount.
Q.

So once you took carryover into account, then

the total additional amount for that year to EPCWID
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were saying before; is that right?

2

A.

Yes.

3

Q.

If you turn to the next page, Page 17, at the

4

bottom here, Mr. Rowe is saying that, "The United

5

States claims water rights characterized in the same

6

manner as any other water right under New Mexico State

7

law will be characterized."

8

Mr. Rowe is saying here?

9

A.

No, I don't.

10

statement.

11

Q.

12

Okay.

15

That's a pretty general

Let's look at another document, which

I'll mark as deposition Exhibit 8.

13
14

Do you understand what

(Exhibit No. 8 was marked.)
Q.

(BY MR. WECHSLER)

Do you recognize that

document?

16

A.

Yes.

17

Q.

What is it?

18

A.

It's a report to the Rio Grande Compact

19

Commission for calendar year 2009 by Bureau of

20

Reclamation.

21
22

Q.

And are these reports given every year to the

Rio Grande Compact Commission?

23

A.

Yes, they are.

24

Q.

Do you know why?

25

A.

Again, to provide information to the Rio
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Grande Compact Commission as to the operations of the

2

project.

3
4
5
6
7

Q.

Have you been involved in developing these

reports?
A.

In as much as providing data on project

operations for the specific year in question.
Q.

And I think in some years, you were actually

8

involved in providing the oral report at the

9

commission meeting; is that correct?

10

A.

That's correct.

11

Q.

And that would be reflected in both the Rio

12

Grande Compact Commission meeting minutes, as well as

13

in their transcripts; is that right?

14

A.

That is correct.

15

Q.

I want to get you to turn to Page 74 of this

16

document.

17

A.

Okay.

18

Q.

Under the heading, "Rio Grande Project

19

Adjudications."

20

A.

Yes.

21

Q.

And in these reports, I notice that there's

22

typically a section on the Rio Grande Project

23

adjudications; is that right?

24

A.

Typically, yes.

25

Q.

And why is that included?
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1
2

account.
Q.

Do you know if New Mexico followed the prior

3

appropriation doctrine when the project filed with the

4

New Mexico territory for the project water right?

5
6

A.

I'm not aware what process New Mexico took,

other than they did issue a water right certificate.

7

Q.

Are you familiar with the term priority call?

8

A.

Yes.

9

Q.

What's your understanding of that term?

10

A.

That if there is an impairment to the water

11

right issued, there would be a -- a call on whatever

12

the impairment was in order to correct.

13
14
15
16
17

Q.

Has Reclamation or the United States ever

made a priority call in New Mexico?
A.

No, not that I know of.

You're talking about

the Rio Grande Project or anywhere in New Mexico?
Q.

I was intending to ask anywhere in New Mexico

18

and then I was going to ask about the Rio Grande

19

Project.

20

Reclamation or the United States ever made a priority

21

call related to the Rio Grande Project in New Mexico?

22

A.

So, now, I'll ask:

No.

Has the -- has

The only thing that I would be able to

23

say would be communications with the state engineer

24

where we felt that there was water being taken from

25

the river, which was not Rio Grande Project water
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authorization.

2

Q.

Are you talking about river pumpers?

3

A.

Yes.

4

Q.

Did you consider that communication to be a

5

priority call?

6

A.

Yes.

7

Q.

How was that dealt with by the New Mexico

8
9
10

state engineer?
A.

I don't believe there was ever any resolution

on that.

11

Q.

Do you know when that occurred?

12

A.

No, not specifically.

13

Q.

Are you thinking about a particular

14

I couldn't say.

communication, for example, a letter?

15

A.

Yes.

16

Q.

And was that one occasion that that occurred?

17

A.

I can recall one occasion, yes.

18

Q.

Any other times where Reclamation or the

There was a letter.

19

United States has made a priority call related to the

20

Rio Grande Project?

21

A.

I can't say specifically relating to the Rio

22

Grande Project.

23

project under the Compact when a large debit was

24

accumulated by New Mexico and Colorado.

25

Q.

We had concerns and deliveries to the

You're talking about deliveries to the
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project?

2

A.

Correct.

3

Q.

Do you recall the years that that occurred?

4

A.

There's a long span of years starting in, I

5
6

think, mid '50s, somewhere in that area.
Q.

Do you know if in recent years, New Mexico

7

has met its delivery obligations to the project under

8

Article 4?

9

A.

10
11

I think recently, yes, New Mexico has met its

obligation.
Q.

Other than the river pumper letter that you

12

identified, has Reclamation or the United States ever

13

asked New Mexico to curtail junior water rights?

14

A.

No.

15

Q.

Has Reclamation or the United States ever

16

asked New Mexico to curtail specific junior

17

groundwater rights?

18

A.

No.

19

Q.

Has Reclamation or the United States ever

20

informed New Mexico that it was unable to provide the

21

water that Texas or EP No. 1 called for because of the

22

actions of New Mexico water users?

23
24
25

MR. LEININGER:

Objection; form;

foundation.
A.

Well, the -- the actual process of delivering
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1

water to the irrigation districts, not just to EP No.

2

1, is that we released the water that is needed to

3

make that diversion.

4
5

Q.

When you release water to

meet -- well, let me back up.

6
7

(BY MR. WECHSLER)

When orders are made, is New Mexico informed
of those orders?

8

A.

New Mexico being --

9

Q.

The state --

10

A.

No.

We operate on a daily basis, and we

11

operate in coordination with the irrigation districts

12

and Mexico.

13

Q.

When releases are made to fulfill orders, is

14

the State of New Mexico informed about the amount of

15

the releases?

16

A.

No.

17

Q.

Is New Mexico involved at all in the process

18

of the districts ordering water?

19

A.

No.

20

Q.

Is New Mexico provided any information about

21

the amount or timing of releases to satisfy orders?

22

A.

No.

23

Q.

So I want to go back to the question that I

24

asked, which was:

25

States ever informed New Mexico that it was unable to

Has Reclamation or the United
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provide water that was ordered because of actions of

2

New Mexico water users?

3

A.

No.

Because the water that is needed to make

4

the delivery requested by the irrigation districts

5

comes in a release, so Reclamation has been able to

6

meet that release based on what water is available in

7

storage.

8
9
10

Q.

Are you aware of any times where EP No. 1

called for water but did not receive it?
A.

There have been instances where the water

11

that was released may have not been enough to

12

compensate for any losses of the river, so adjust --

13

adjustments were needed to be made in order to make

14

sure that water did reach points of delivery for

15

either EP No. 1 or EBID or Mexico.

16
17

Q.

When that -- can you think of any specific

examples where that's happened?

18

A.

Say again, please.

19

Q.

I'm -- I'm just wondering about the specific

20
21

examples where that happened.
A.

At the beginning of the irrigation season,

22

the operations or the effects of the river on carriage

23

needs to be estimated, so until we come up to a point

24

where we are able to estimate with some accuracy how

25

much water the river is taking before the water
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Q.

You understand from this letter that the

2

state engineer -- the New Mexico State Engineer

3

conducted an investigation; is that right?

4

A.

From what I read in the letter is that we

5

asked for an investigation.

6

language which says that they did.

7

Q.

Sure.

If you can lead me to the

Page 2, the first full paragraph.

If

8

you see the first sentence reads, "Our office acted in

9

timely and appropriate manner to respond to the

10

request and investigated potential inappropriate river

11

pumping from the Lower Rio Grande."

12

on to talk about the investigation to 17 sites

13

referenced by IBWC and Reclamation.

And then it goes

Do you see that?

14

A.

Okay.

15

Q.

Is that your --

16

A.

Yes.

17

Q.

Is that consistent with your recollection?

18

A.

Yes.

19

Q.

Look at the last paragraph here.

Okay.

It

20

says, "In summary, our office found no evidence to

21

support Reclamation and the IBWC's stated concern of

22

inappropriate or illegal river pumping.

23

encourage you to continue to notify us of potential

24

unlawful diversions."

25

A.

However, I

Do you see that?

Yes.
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Q.

You understand that New Mexico State Engineer

2

was inviting Reclamation and IBWC to bring future

3

concerns to the State's attention?

4

A.

Yes.

5

Q.

Do you know if Reclamation and IBWC have ever

6

brought -- have ever brought additional concerns about

7

inappropriate or illegal -- illegal diversions to New

8

Mexico's attention?

9

A.

I don't know specifically that they have, no.

10

Q.

In -- in your role at Reclamation, have you

11

become familiar with generally the rules governing

12

groundwater rights in New Mexico and Texas?

13

A.

Generally, yes.

14

Q.

Do you know what the rules are for obtaining

15
16
17
18
19

a groundwater right in New Mexico generally?
A.

Generally, I believe it's an application to

the state engineer.
Q.

Are you familiar with the term "closed

basin"?

20

A.

Yes.

21

Q.

What does that mean?

22

A.

It means that the basin is going to be

23
24
25

regulated as far as groundwater extraction.
Q.

And is the basin -- the Lower Rio Grande

Basin in New Mexico regulated as far as groundwater
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1

Q.

What is it?

2

A.

It's a form of an operating agreement.

3

Q.

Was this the first written operating

4
5
6

agreement that you had circulated to the districts?
A.

I can't say that it's the first.

It's a form

of an operating agreement.

7

Q.

If you look at Page 2.

8

A.

I have that, yes.

9

Q.

Here, you can see this is a transmittal

10

letter dated January 29th, 1985, and I -- I understand

11

it to be transmitting this agreement.

12

understanding?

Is that your

13

A.

Yes.

14

Q.

And it's transmitting it to Steve Reynolds,

15

the New Mexico State Engineer.

16

document was being sent to Mr. Reynolds?

17

A.

Do you know why this

So he would have the information on what is

18

being contemplated as far as the operations of the Rio

19

Grande Project.

20

Q.

And here, it says that the -- the agreement

21

had been -- has been implemented from 1985.

22

that mean?

23

A.

24
25

What does

That this is what is being used on the

project for operations and allocation.
Q.

Then let's just look at a couple of the
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1

counties in Mexico as well as El Paso and Hudspeth

2

counties in Texas."

Do you see that?

3

A.

Yes, I do.

4

Q.

Do you know where -- when Reclamation started

5

referring to that section of the Compact as, quote,

6

Texas?

7

A.

No, I don't know specifically.

8

Q.

Do you agree that that portion of the Compact

9
10

includes Sierra and Dona Ana counties in New Mexico as
well as El Paso and Hudspeth counties in Texas?

11

A.

Yes.

12

Q.

And then it goes on to say, "This unique

13

feature of the Rio Grande Compact was dictated by the

14

logic of New Mexico making its deliveries to Elephant

15

Butte Reservoir and treating the Rio Grande Project as

16

a unit rather than dividing Texas and New Mexico at

17

their state line."

Do you see that?

18

A.

Yes.

19

Q.

Is that your understanding?

20

A.

Yes.

21

Q.

I'm just skipping over some things,

22

Mr. Cortez, that we've already talked about so...

23

So if you go to Page 9.

24

A.

Okay.

25

Q.

In the middle of the paragraph -- the page
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1

there, it says, "The amount available for irrigation

2

to U.S. river headings is determined from Curve D2,

3

which is enclosed as Exhibit No. 3."

Do you see that?

4

A.

Yes.

5

Q.

And so was -- was D2 used at this time period

6

to determine the amount available for irrigation to

7

U.S. river headings?

8

A.

Correct.

9

Q.

And if you go then to the

10

heading, "Determination of allotment for full supply,"

11

and there, it talks about the procedures based on full

12

supply of 482,800 acre-feet to authorized irrigation

13

lands.

14

A.

Yes.

15

Q.

If you go to the next page, they actually --

Do you see that?

16

you can see a little bit more of that allocation for a

17

full supply; is that right?

18

A.

Correct.

19

Q.

So we can see the delivery to the U.S.

20

headings as a total of 842,000 acre-feet divided by

21

the roughly 57/43 percent between the districts,

22

right?

23

A.

What page are you looking at?

24

Q.

I'm looking at Page 10 at the top of the

25

page.
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1
2
3

A.

The delivery to U.S. headings and Mexico,

902,000?
Q.

Right.

And my point was:

You can see that

4

delivery to U.S. headings is the 842,000; is that

5

correct?

6

A.

Correct.

7

Q.

And then you can see that sort of split out

8

between the districts based on the rough 57/43

9

percentages, right?

10

A.

Correct.

11

Q.

Then it gives an example for both hundred

Yes.

12

percent allotment and a less-than-full supply, and it

13

shows the steps that you would take to use this

14

methodology; is that right?

15

A.

That's correct.

16

Q.

The -- if you turn to Page 13, under the

17

heading -- it's, "Delivery of water by the Bureau."

18

And then on Page 13, we can see two travel times.

19

These were the approximate travel times for water from

20

Caballo to those locations; is that right?

21

A.

Correct.

22

Q.

Has this information been updated?

Meaning

23

is there better information now about how long it

24

takes water to get to each of those diversion points?

25

A.

Yes.

It changes from year to year, but this
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1

engineer advisors for the states of Colorado and New

2

Mexico were provided with preliminary allocation

3

information?

4

A.

I don't believe so, no.

5

Q.

Why not?

6

A.

Because really the only thing that affected

7

the -- the Compact or any issues with the Compact was

8

the final allocation that was made, not any

9

preliminary discussions that were being held, and

10

would not have had any effect on the project

11

operations.

12

final allocation.

13

Q.

They were just in preparation of making a

If that were true, Mr. Cortez, why were the

14

Compact engineer advisors interested in receiving that

15

information?

16

A.

I can't answer for them.

17

Q.

Certainly they understand their

18

responsibilities relate to the Compact, correct?

19

A.

Correct.

20

Q.

Let's look at some of the reports.

Well, we

21

talked yesterday about the reports that Reclamation

22

makes to the Rio Grande Commission.

23

that?

Do you recall

24

A.

Yes, I do.

25

Q.

And remind me, why does Reclamation make
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1

reports about the Rio Grande Project operations to the

2

Rio Grande Compact Commission?

3

A.

Because certain portions of the operations of

4

the Rio Grande Project data go into the calculation of

5

Compact deliveries.

6

from Caballo and then the releases from -- for the

7

Bonita Lateral and other -- sorry, and reservoir

8

storage conditions throughout the year.

9

Q.

That would include the release

And we'll have a chance to look at some

10

correspondence, I think, from you that'll help us

11

understand that statement more.

12

that gets reported at the commission meetings itself

13

is the allocations to the districts and Mexico, right?

One of the things

14

A.

Correct.

15

Q.

We looked at -- yesterday at one of those

16

reports.

17

but I do want to look at some of the other reports

18

that Reclamation produces, and I'll mark the first one

19

as deposition Exhibit 29.

I don't think we need to look at it again,

20
21

(Exhibit No. 29 was marked.)
Q.

(BY MR. WECHSLER)

I will represent to you

22

that I selected the year 2009 really somewhat

23

arbitrarily.

24

labeled as deposition Exhibit 29?

25

A.

You recognize this document that's been

Yes, I do.
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1

another exhibit.

2

Exhibit 30.

3
4
5

This one, I'll mark as deposition

(Exhibit No. 30 was marked.)
Q.

(BY MR. WECHSLER)

dated June 16, 2009.

This is a letter from you

Do you recognize this letter?

6

A.

Yes, I do.

7

Q.

This is the updated allocation for June 16,

8

2019, right?

9

A.

Correct.

10

Q.

And we can see then, this contains much of

11

the same information, but you've updated the

12

allocations here, and we can see now on that first

13

page that the allocation represents 90.78 percent of a

14

full irrigation season supply, right?

15

A.

Correct.

16

Q.

If you have -- let's say in June, you already

17

have a full supply.

18

regular basis?

19

A.

Are updates still sent out on a

Not updates on the allocation, but perhaps

20

updates on the reservoir conditions, because the full

21

supply has already been reached.

22

other data or other information on project operations.

23

Q.

But we still provide

Do you -- is there a process by which the

24

districts are informed how much of their -- let's say

25

it's a full supply year, how much of their full
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1
2

allocation they have left?
A.

Yes.

We do the monthly accounting on their

3

delivery charges, and at that point, we do get

4

information on how much water they have used of their

5

account -- of their allocation account.

6
7
8
9
10
11
12

Q.

Is that sent to the districts in a separate

letter?
A.

No.

It's -- they send us the information and

then we review it so they know at the time that they
send it.
Q.

So it's sort of an iterative process between

Reclamation and the districts?

13

A.

Correct.

14

Q.

Is that done electronically on some database?

15

A.

The -- presently, the charges are sent

16
17

electronically, correct, through e-mail.
Q.

We can see this letter, if you look at Page 4

18

again, was sent to the engineer advisor for the State

19

of New Mexico?

20

A.

Yes.

21

Q.

And then if you look to Page 14 of this

22

document, in here we can see the updated allocation,

23

and you include information about both the initial

24

allocation and then the various updated allocations up

25

to the present; is that correct?
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1
2
3

the deliveries to Mexico.
Q.

And here it's -- the subject is a monthly

elevation report for the project, right?

4

A.

Yeah.

5

Q.

Are these elevation reports done on a monthly

6

basis?

7

A.

No.

8

Q.

How often are they done?

9

A.

Well, we keep continuous record of the

Storage and elevation figures.

10

storage at Elephant Butte and Caballo reservoirs,

11

which includes the elevation.

12

questions or has any need for the information, that is

13

provide -- provided to them.

14

was specific to responding to a question from the

15

Boundary Commission.

16

a monthly basis, because that information is also

17

included in the other correspondence that we were

18

reviewing that went to the irrigation districts,

19

because the Boundary Commission is also included in

20

that round of information that goes out -- used to go

21

out of this office.

22

Q.

So if anybody has any

I can't say whether this

I don't recall if we did this on

We can see on Page 4, Mr. Cortez, that,

23

again, this was copied to the engineer advisor for the

24

State of New Mexico.

25

copied to the other states, Compacting states; is that

I think we'll also see it was
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1

right?

2

A.

Correct.

3

Q.

And why was this provided to the Compacting

4
5

states?
A.

Again, we used to put out a lot of data

6

coming out of this office to let people know how the

7

project was being operated.

8
9

Q.

If you turn then to Page 8, there's another

report here that's being transmitted the same day.

10

You can see the date, September 29, 2009, and this is

11

a letter, again, from you to Lieutenant colonel -- is

12

her name pronounced Colloton?

13

A.

Yes.

14

Q.

Here we can see the subject is for the

15

operations plan for the month of September, 2009,

16

right?

17

A.

Correct.

18

Q.

What is an operations plan?

19

A.

This has to do with the planned operations of

20

the Elephant Butte and Caballo reservoirs, which would

21

include the releases for project water users, and then

22

any assumptions that are being made on what inflows

23

are going to be coming in at the San Marcial gage.

24
25

Q.

And, again, we can see on Page 10, which was

copied to the states, right?
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1

A.

Correct.

2

Q.

And are monthly operational or operations

3

plans, were those regularly transmitted to the states?

4

A.

Yes.

5

Q.

If you look at Page 12, Mr. Cortez.

Here, we

6

can see a spreadsheet that is titled, "Rio Grande

7

Project Reservoir Operations Preliminary Subject to

8

Review."

9

there is entitled, "Irrigation demand."

10

You can see in some -- one of the columns
Do you see

that?

11

A.

Yes.

12

Q.

How is that calculated?

13

A.

It's based on historical fluctuations and --

14

and releases for irrigation.

15

number of years similar to what this may have been as

16

far as climatic conditions and then try to project

17

what the releases are going to be for that particular

18

year.

19

then -- and it's denoted by the -- the stars on the

20

far right-hand side of the spreadsheet.

21

at 2009, again, we have actual data down through

22

August, and then the rest of that is projected.

23

Q.

So we're looking at a

If you look at 2008, that is actual data and

I see.

If you look

And then there's also a column for

24

total release and so for those rows that have stars,

25

again, that's actual data?
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1
2

Q.

And as I understand, it is the Office of

State Engineer that provides that; is that correct?

3

A.

Yes.

4

Q.

And that includes surface and groundwater or

5

-- does it include surface and groundwater?

6

A.

Yes.

7

Q.

Do you agree that the operation of the Rio

8

Grande project is protected by the Compact?

9

A.

Yes.

10

Q.

Do you understand or do you agree that the

11

apportionment of Rio Grande water in the project is

12

protected by the Compact?

13

A.

Yes.

14

Q.

Do you agree that the Compact precludes New

15

Mexico from allowing surface water allocated to the

16

project and intended for Texas to be intercepted

17

before it reaches the state line?

18
19

MR. WECHSLER:
A.

Object to form.

Well, I think the way I'd answer that is New

20

Mexico doesn't intercept any -- any flow.

21

allocation, so that's how I understand the question.

It uses its

22

Q.

23

for Texas.

24

in the river that's identified and intended for Texas,

25

doesn't include EBID water, and it's talking about

(BY MR. SOMACH)

The question says intended

So it identifies water in the project or
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1

A.

Well, the Compact commissioners meet at least

2

annually, and there's never -- and we get together the

3

night before the Compact, all the three commissioners,

4

and there's never been a complaint from either when I

5

was state engineer, prior Joe Hanson commissioner, Pat

6

Gordon commissioner that ever had a complaint about

7

any of New Mexico's water use.

8
9
10

Q.

(BY MR. SOMACH)

So let me break that down.

First, the question was is there a provision in the
Compact that requires notice?

11

A.

No.

12

Q.

Okay.

No, that -- no.

I don't think so.

But what you're saying is because you

13

are a reasonable human beings, the three Compact

14

commissioners get together and talk about things,

15

including grievances; is that correct?

16

A.

That's correct.

17

Q.

Is it your view that Texas has never voiced

18
19
20
21
22

any concern about groundwater pumping in New Mexico?
A.

Perhaps recently within the timeline of this

lawsuit, but never prior to that.
Q.

Okay.

Never prior to the time that the

lawsuit was filed?

23

A.

Not that I'm aware of.

24

Q.

Okay.

25

Are you aware of any time prior to

this lawsuit, and actually prior to the filing of the
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1

Q.

And I think your answer was in your -- in

2

your -- to the best of your knowledge that the Rio

3

Grande was fully appropriated before the 1938 Compact;

4

is that correct?

5

A.

That's correct.

6

Q.

Okay.

Let's call up the first exhibit, and

7

this is the -- titled the 1908 notice of

8

appropriation.

9

THE VIDEOGRAPHER:

10

a descriptor that I can't find.

11

Exhibit A?

12

MR. LEININGER:

13

THE VIDEOGRAPHER:

14

MR. LEININGER:

15

I'm sorry.

You used

Did you call that

It's Exhibit B.
Okay.

Sorry.

Am I talking to

Pete?

16

THE VIDEOGRAPHER:

17

MR. LEININGER:

Yes.

Okay.

Thanks, Pete.

18

Pete, I'll be going back and forth among these

19

exhibits.

20

a printout with the exhibit letters.

21

for just one moment, I'll be right back.

22

Sorry.

Q.

Let me pause for one second, because I had

(BY MR. LEININGER)

Okay.

If we can pause

You've pulled up

23

this exhibit, Mr. D'Antonio, and I notice there's

24

already an exhibit number on this.

25

Bates labeled.

This has been

I believe this was an exhibit in the
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1

What is New Mexico's authority to

2

contract with BOR to utilize project water below

3

Elephant Butte?

4
5

MR. WECHSLER:
A.

Form and foundation.

Well, I think it's somewhat of a moot

6

point, isn't it?

Don't you already have a contract.

7

The contracts are in place, the project is under

8

Reclamation law and it runs.

9

not have authority to contract with BOR on this

So no, New Mexico does

10

particular project.

11

guess that's what you're asking.

12

Q.

It's already under contract.

(BY MR. LEININGER)

Okay.

So there's no

13

express federal authority for New Mexico to

14

administer that project water for the Rio Grande

15

project?

16

MR. WECHSLER:

17

MR. WALLACE:

18

A.

I

Form and foundation.
Objection; form.

No, I just want to be clear that

19

New Mexico still has administrative authority on

20

surface and groundwater below Elephant Butte.

21

so -- and I mentioned, I mean, the State is involved

22

in permitting processes all the time.

23

a bunch of questions on that.

24
25

And

And we've got

But New Mexico's not involved to
administer the contract water, no.
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1

Q.

(BY MR. LEININGER)

Okay.

In

2

New Mexico -- and just a couple more questions.

3

New Mexico cannot administer the surface water

4

that's under contract to BOR, correct?

5
6

MR. WECHSLER:
A.

So

Object to form.

No, New Mexico does not administer the

7

surface water that's under contract, other than we

8

still permit the points of diversion and the places

9

of use as an overall project permitting with the

10

federal government, that's still something that's

11

required.

12

day-to-day basis any of the water that's meant for

13

the project.

14

Q.

But, no, we don't administer on a

(BY MR. LEININGER)

Okay.

Sorry, but we

15

need some clarity here.

16

overall project permitting with the federal

17

government, what are you referring to?

18

OSE permit project water use with the federal

19

government?

20

A.

You said with regard to

How does the

Well, there are applications that were

21

filed, even when the federal government filed for

22

all the unappropriated surface water in the State of

23

New Mexico in 1903 or '5, or whatever that was, and

24

it would require a permit from then the territory or

25

application to the territorial engineer at the same
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1

time.

2

And same with the project was built

3

and constructed.

4

filed for the points of diversion and for storage,

5

the storage of the -- within, you know, behind

6

Elephant Butte Dam required a permit from the State

7

Engineer's office, the points of diversions on the

8

three main diversion structures all required a

9

permit from the State Engineer's office.

10

There were applications that were

So it worked ancillary.

They were

11

involved in the day-to-day administration with

12

respect to those points of diversions; and so that's

13

what, I mean, New Mexico is still in the

14

administrative scheme, even though we're not

15

managing every molecule of water within the project

16

under the contract that the Bureau of Reclamation

17

does.

18
19
20
21

So I hope I was clear on that.
Q.

We're getting there.

Just a couple more

questions.
So when you talk about, with respect

22

to points of diversion, can New Mexico manage

23

project points of diversion in the quantity of water

24

diverted within the project?

25

MR. WECHSLER:

Form and foundation.
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1

A.

Well, can New Mexico manage?

I think we

2

can observe and make sure there's compliance with

3

what's going on -- or at least taking information

4

and data to make sure that the diversions are within

5

compliance in quantity of water.

6

manage project points of diversion in the way I

7

think you're stating it and going for the project.

8

Q.

(BY MR. LEININGER)

9

last exhibit.

Right.

But, no, we don't

Let's go back to the

This is Exhibit 16 again.

10

It's the counterclaims, rather, from New Mexico.

11

Let's go to .pdf 25.

12

hope, that says "Improper Project Maintenance

13

Against the United States."

14

down.

And you'll see a heading, I

You may have to page

15

A.

(Complied.)

Okay.

16

Q.

So you've reviewed the counterclaims.

17

you familiar with this claim against the United

18

States?

19

A.

(Examined exhibit.)

Are

Well, just based on

20

the reading of it, I wouldn't say I've reviewed them

21

in-depth lately, so . . .

22

Q.

Do you know what the complaint is?

23

A.

Well, from my understanding there was

24

project maintenance that the Bureau of Reclamation

25

is responsible for doing, and a lot of it's not
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1

don't know of times since the two districts are

2

telling the Bureau exactly what the release, that that

3

has occurred.

4
5

Q.

When did the two districts begin to tell the

Bureau exactly how much to release?

6

A.

In 2008.

7

Q.

And that occurred with the operating

8

agreement?

9

A.

Yes, sir.

10

Q.

Why did -- well, first, let me ask:

Was it a

11

frequent occurrence before 2008 for EP No. 1 to not

12

receive the amount of water that it ordered?

13

A.

That was one of the occurrences that could

14

have taken place.

15

the -- the manner in which the Bureau was operating

16

and -- and the frustration that the two districts were

17

--

There was many others.

It was just

18

THE VIDEOGRAPHER:

19

court reporter was kicked off of the meeting.

20

THE REPORTER:

I apologize.

I'm back on.

The

I don't

21

know why it -- it kicked me off and kicked me right

22

back on so keep going.

23
24
25

THE VIDEOGRAPHER:

Okay.

Sorry about

that.
Q.

(BY MR. WECHSLER)

Do you need me to ask the
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1

listed here.

2

We talked -- number one says "Delivers

3

water continuously with ditch riders on duty 24/7

4

throughout the irrigation season."

5
6
7

Let me first ask you, what is the
irrigation season?
A.

It varies year to year, based upon what is

8

in storage at Elephant Butte.

9

what we know is in storage and then we can set an

So then we -- from

10

allocation.

11

make the allotment.

12

could only run two months -- I've seen it run three

13

months -- and if it's in a full supply, it can run

14

eight months.

15
16
17
18

Q.

It then refers down to the board to
And if it's a short year, it

It varies.

Varies on weather conditions and water

availability?
A.

More so water availability from storage in

Elephant Butte and Caballo.

19

Q.

What is the role of the ditch riders?

20

A.

Well, I have 11 units with two ditch

21

riders in each unit.

22

around 8500 acres, so they're in charge of the

23

irrigation system that networks through that 8500

24

acres.

25

Each unit averages somewhere

They ride in a patrol truck 24/7 and
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1

their main objective is to deliver the water to the

2

farm in a timely manner, based upon the order that

3

the farmer has placed.

4

Q.

Which takes us to the second point there

5

which is, "Receives water order tickets from the

6

Water Orders Department and requests from farmers or

7

irrigators for delivery of irrigation water."

8
9
10
11

Do the farmers and irrigators make a
determination themselves as to how much water to
order?
A.

The farmer initially gets what we referred

12

to as an accounting sheet that shows him a balance,

13

a beginning balance, similarly like a checking

14

account.

15

allotment.

16

this year, the farmer determines, not the District,

17

when he's gonna use that 14-inches and at what time

18

in the irrigation seasons he's gonna use that

19

14-inches.

20

And so he knows that we have a 14-inch
And with that 14-inch allotment, like

And so the only way when we know he's

21

gonna use surface water to receive that 14-inches is

22

when he places an order with our District.

23

order desk takes the order for whatever crop he's

24

growing.

25

wanting to water.

And the

They can pull up a map and see where he's
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1

We have ground truth records that show

2

that it's 20 acres.

3

for 20 acres of whatever crop he's growing on it and

4

the ticket is then sent to the ditch rider through

5

computer access in his truck and then he now has a

6

series of orders that he sets in a manner which most

7

efficiently delivers that water when we put it into

8

the canal system.

9
10
11
12
13
14
15

Q.

You talked about the accounting sheet for

each of the farmers.
A.

And so we punch in the order

Yes.

Is that electronic?

And it's also -- it can also be sent

out when -- when they request it.
Q.

And then on that accounting sheet, does it

track how much water is used by each of the farmers?
A.

Yes.

It tracks the order that was placed,

16

the ditch rider, and the hydrology department

17

meter -- that water, when it's delivered to the

18

farm, and they have meter notes that are then

19

compiled.

20

And from those meter notes, a charge

21

for the water is then calculated and the charge is

22

then deducted from that balance on that farmer's

23

account.

24
25

Q.

The water orders are done electronically.

Did I understand that correctly?
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1
2
3

A.

They can be faxed.

through e-mail.
Q.

They can be done

They can be done over the phone.

Does somebody from the District then

4

collect all of the orders in order to evaluate how

5

much water needs to be released from Caballo?

6

A.

The water order desk or water records

7

department determines -- gathers up all the orders

8

for the day.

9

systems director which is James Narvaez.

They are then given to the irrigation
James then

10

knows from that calculation how much water EBID

11

has -- is ready to order.

12

special -- the water master of EP No. 1 and gets

13

their order.

14

order and then the order is sent to the Bureau to

15

make that release at Caballo.

He confers with the

EP Number 1 then gets the Mexican

16

Q.

How is that order sent to the Bureau?

17

A.

I believe it's through e-mail and could

18
19

possibly be through phone communications.
Q.

Both.

Once the water is released from Caballo,

20

if I understood you correctly yesterday, that it's

21

then tracked as it works its way down the river and

22

through the District system?

23

A.

Yes.

Our first diversion is about a mile

24

and a half down from the Caballo gates and that's

25

the Percha Dam which is the first diversion on the
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1

river below Caballo and it feeds into the Arrey

2

main, which handles about 300 cubic feet per second

3

for its design capacity.

4

enters into the Hatch Valley, which has around

5

17,000 acres.

6
7

Q.

And that's where the water

How long does it take for water to get

from Caballo to that first diversion?

8

A.

Just a few hours.

9

Q.

And does the District have an estimate of

10

how long it takes water to get, say, from Caballo to

11

each one of the diversion points?

12

A.

Yes.

That's another coordination that's

13

done between the water master which is James Narvaez

14

and the water master which is Robert Rios for EP

15

No. 1.

16

There's a river time that on average

17

we -- historically we follow; and, you know, on rare

18

occasions, it may be off a few hours.

19

we've been able to track, pretty much when water is

20

released.

21

diversion at a certain time.

22

Q.

But over time

In a certain amount it will get to a

We've talked about several of these.

If

23

you look, then, at Number 5 on Deposition Exhibit

24

Number 23, it says Operations "manages the flow of

25

water in canals and laterals to farm turnouts."
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1
2

How is that done?
A.

Again, our SCADA system begins to operate

3

as soon as we have water pass certain gages in the

4

river.

5

Percha to explain myself.

And I'm just speaking to one, which would be

6

There are gates -- heading gates on

7

the Arrey main that can be controlled by our ditch

8

rider.

9

he can open all the gates or he can close them or

And depending upon the flow that he needs,

10

crack them to a point where he knows exactly, by the

11

amount, by pushing a button that automates those

12

gates, how much water will go into the system.

13

is metered.

14

That

And then downstream on the Arrey Canal

15

we have another instream metering device that

16

measures the volume of water going through that

17

metering infrastructure and that is recorded as well

18

and it's sent to our office immediately for the

19

water master to know exactly that we put 300 cubic

20

feet in the Arrey main and the remainder of the

21

water order is going down the river.

22

When the water in the river -- I mean,

23

in the canal system hits a heading, a canal heading

24

or sublateral, we meter the water again because we

25

have so much water in the canal, then, that has to
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1

send that water further down, so we take out 30 CFS

2

at a canal heading and then that water is sent to

3

what we would believe would be the sufficient amount

4

of water to water the farms on that sublateral.

5

And that process goes on and on and

6

it's repeated over and over throughout the

7

irrigation season.

8
9
10

Q.

Number 9 here says "Coordinates

groundwater flow into EBID facilities with pumpers,
irrigators, and the EBID Hydrology Team."

11
12

What is that describing?
A.

We -- under one of our policies, the pump

13

in/ pump out policy, if a farmer wants to pump into

14

our canal system, we instructed him that he had to

15

have one of our radio telemetry SCADA systems

16

metering devices put on his discharge pipe so that

17

if he ever wanted to pump into our canal system,

18

there would be a time that it would be allowed.

19

there would be a time where we would need to

20

coordinate with him as to when we could get the

21

water to him.

22

Surface water in the canal takes

23

priority.

24

receive the groundwater, the farmer has to wait

25

until we can accept the groundwater into the

And if the water in the canal cannot
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1

doc research fellowship at the Colorado School of

2

Mines.

3

Q.

And how long were you there?

4

A.

Until April of 2011.

5

Q.

And is that when you went to work for the

6

Bureau of Reclamation?

7

A.

Yes.

8

Q.

What was your initial position at the Bureau

9

of Reclamation?

10

A.

Hydrologic engineer.

11

Q.

And what were your specific duties?

12

A.

Data compilation, data analysis, focusing on

13

climate data and hydrologic data, numerical modeling,

14

analysis of global and regional climate projections,

15

and that's about it.

16

Q.

Was this out of the federal center?

17

A.

Yes.

18

Q.

So is your title still hydrologic engineer?

19

A.

Yes.

20

Q.

And when you first started in 2011, did your

21
22

work include any work on the Rio Grande Basin?
A.

The first meeting where we engaged with our

23

Albuquerque area office about potential work related

24

to the Rio Grande project was in June of 2011, I

25

believe.
Page 13
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1
2

Q.

Was your initial draft on the original

report, Exhibit 3, changed that much?

3

A.

The draft for Exhibit 3 was much shorter, and

4

I provided additional detail in the draft for Exhibit

5

4.

6
7
8
9
10
11

Q.

In Exhibit 4, it starts off describing that

you started working on the Rio Grande in 2011.
A.

Yes.

As I mentioned before, I think my first

meeting related to the Rio Grande project was in June
of 2011.
Q.

And then in that same paragraph, it says

12

that -- that you provided technical support for

13

Reclamation's Albuquerque-area office on issues

14

related to the Rio Grande project.

15

section?

Do you see that

16

A.

Yes.

17

Q.

And then it says "including," and it has a

18

couple parts related to what that includes for

19

technical support.

20

one of those --

So I want to ask you about each

21

A.

Sure.

22

Q.

-- and just get a better understanding of

23

what it is, what type of technical support you

24

provided.

25

documentation of project allocations and accounting

So the first one is, "Review and
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1

A.

Okay.

2

Q.

And so looking at this 5.3, I just want to

3

understand your opinion that the agricultural pumping

4

has increased.

5

the domestic, commercial, and municipal?

Clearly up on the -- the top, there's

6

A.

Yes.

7

Q.

And then on the bottom is the irrigation,

8

supplemental, and sole source.

I wanted to ask you

9

about the ag pumping on here and just understand your

10

opinions on that.

11

that this graph shows that agricultural pumping has

12

increased over the D2 levels?

13

A.

So is it your opinion then that --

I think with the variability that's in here,

14

I can see -- so one thing that jumps out is large

15

year-to-year variability.

16

out is an apparent trend or increase during the, from

17

about 1985 or '6, through about 2002, which I know to

18

be years of full project supply.

19

there's an increasing trend in groundwater pumping for

20

irrigation during years of a full project supply.

21

see a -- a sharp increase in pumping in approximately

22

2003 and 2004, which I understand to be related to

23

less-than-full project supply during those years and

24

the onset of drought conditions.

25

1951 to about 1978 to the period at the end of this

The next thing that jumps

So it appears that

Comparing the period
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I

1
2

Would you agree that there's full supply from
1979 to 2002 time frame?

3

A.

Yes.

4

Q.

Sorry.

Jumping back to your rebuttal report,

5

Page 5.

The second paragraph, last sentence says

6

that, "Current demands within EBID exceed the

7

historical full supply delivery of 3.024 per acre --

8

acre-feet per acre."

9

A.

Yes.

10

Q.

Do the current -- excuse me.

Did the demands

11

during the D2 period within EBID exceed the delivery

12

of 3.024 acre-feet per acre?

13
14

A.

I'm not sure.

I don't know if I've actually

looked at those estimates --

15

Q.

Okay.

16

A.

-- and evaluated that period specifically.

17

Q.

What's the significance of including this

18

3.024 acre-feet per acre?

19

A.

3.024 acre-feet per acre was determined at

20

one time to be a, quote, full project delivery to

21

lands.

22

acre, in terms of a farm delivery requirement, would

23

exceed what the project had determined a full delivery

24

was.

25

Q.

So a demand of more than 3.024 acre-feet per

Does Reclamation cap the calculated
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1

irrigated acreage, but the contract doesn't require

2

that except in years when there is a shortage of water

3

for irrigation.

4

Q.

Okay.

Has that been -- do you know has that

5

been the U.S. position consistently or is this just

6

your opinion?

7

A.

This is my understanding of the 1938

8

contract, and it's -- that contract is not the same as

9

our allocation and allotment procedures over time.

10

Obviously it's a piece of it, but our practice was to

11

allocate water in proportion to acreage, but in terms

12

of that contract, it was not required by the contract

13

except when there was a shortage of water for

14

irrigation.

15

delivery records, water deliveries were not strictly

16

in proportion to irrigated acreage in all years.

17

There was quite a bit of variability.

18
19

Q.

And in reviewing the diversion and

Was there quite a bit of variability in the

allotments per acre?

20

A.

No.

21

Q.

And so I'm just trying to understand if this

22

contract, in your opinion, only applies in shortages.

23

How would Reclamation allot water when there wasn't a

24

shortage in these early period?

25

A.

As I just mentioned, our practice was to
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1
2
3

allot water in proportion to the irrigated acreage.
Q.

And was it an equal delivery -- excuse me --

an equal allocation per acre?

4

A.

It was an equal allotment to each project

5

acre, yes.

6

Q.

Okay.

And so just one more follow-up on that

7

then.

Do you agree then that Reclamation was

8

allocating water, because it was allocating water to

9

each acre, and it was allocating on equal allocation

10

per acre basis that, in essence, it was allocating

11

57/43?

12

A.

Generally, I believe we were allocating water

13

in proportion to acreage so approximately 57/43,

14

though there may be some deviation.

15

sure how we handled lands that were not in production

16

in a given year.

17

within each district were different from a 57/43

18

split, then the allotment could have been different

19

than a 47 -- 57/43 split.

I'm not actually

So if the actual irrigated lands

20

Q.

Have you evaluated that -- that nuance there?

21

A.

I have not, no.

22

Q.

Okay.

Under the opinion in the -- kind of

23

skip forward here because we covered a number of

24

things yesterday so I'm going to go down to Barroll

25

Opinion 8 on Page 8.

In here, Dr. Barroll was giving
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1

Q.

Okay.

2

A.

And I -- I did not rely on those documents

3
4

for my opinions.
Q.

Okay.

Do you know if EP1 does any salinity

5

testing for any project deliveries, either canal or

6

laterals?

7

A.

I'm not sure.

8

Q.

Okay.

9
10

I'm going to go backwards in your

report now back to Page 12, response to Barroll
Opinion 17.

11

A.

Okay.

12

Q.

Here, Dr. Barroll says, "The project enjoyed

13

full supply conditions from 1979 through 2002, and EP1

14

was allocated a full supply in each year."

15

agree with that statement?

Do you

16

A.

Yes.

17

Q.

And then the next statement says, "EPCWID

18

diverted less than it was allocated in all but two of

19

these years."

20

A.

Do you agree with that statement?

I have not reviewed allocation and accounting

21

data that I have available from the project to confirm

22

that statement, but the data that is included in

23

Dr. Barroll's report does support that statement.

24
25

Q.

Do you have any reason to think that the

documentation in her report is incorrect?
Page 259
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1

A.

No.

2

Q.

And then the next statement, "Available

3

Reclamation records do not suggest that EP1 ordered

4

water that it did not receive."

5

that statement?

6
7
8
9

A.

Do you agree with

I'm not aware of any records that suggest EP1

ordered water that it did not receive.
Q.

And then her final statement is, "Therefore,

I conclude that EP1 needed less water than it was

10

allocated during this period."

Do you agree with that

11

statement?

12

A.

Not entirely.

13

Q.

Okay.

14

A.

Depending on when water was allocated and

And why not?

15

depending on operations within EP1, they may have had

16

allocation that was not called for, and, therefore,

17

not used during the season that had the allocations or

18

operations been different, they could have utilized.

19

So I think the conclusion that that water was not

20

needed is not necessarily accurate.

21

Q.

Based on what I think I heard you say then,

22

is your opinion that if there was a late allocation,

23

then that may have reflected some unused allocation

24

for EP1?

25

A.

A late allocation could be one reason -Page 260
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1

name skips me.

The other water -- I'll think of it in

2

a minute, but I've looked at those.

3

Q.

You mean from Texas?

4

A.

Yeah.

5

Q.

Was it Hutchison?

6

A.

Yes.

7

Q.

Did you review any of the expert reports from

8
9
10
11

Texas.

Yeah.

Bill Hutchison.

the State of New Mexico?
A.

I think I reviewed the summaries and --

probably the summaries on all -- just on all these.
Q.

Do you under -- will you agree -- agree with

12

me that one purpose of the Compact was to protect the

13

project?

14
15
16

A.

I -- I do agree with you that that was one

purpose.
Q.

Will you agree with me that the Rio Grande

17

project was established to supply irrigation water to

18

land in Southern New Mexico and West Texas?

19
20
21

A.

Right.

It was -- there was two 1938

contracts that supplied water to EBID and EP1.
Q.

Will you agree with me that one purpose of

22

the Compact was to protect existing rights and uses in

23

the three Compacting states?

24
25

MR. SOMACH:

Objection to the extent it

calls for a legal conclusion.
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1
2

Q.

During the D2 period, do you know if there

were individual carry -- carryover accounts for --

3

A.

I'm not -- go ahead.

Sorry.

4

Q.

-- for each of the districts?

5

A.

I'm not familiar with that.

6

Q.

There's a number of the documents that were

7

in your file that used the term full supply.

8

have an understanding of that term?

9

MR. SOMACH:

10

question.

11

you're referring to.

Do you

Objection; form of the

Perhaps you could identify the files that

12

MR. WECHSLER:

These are ones that were

13

turned over in discovery that identify Mr. Gordon as

14

the custodian?

15

MR. SOMACH:

He's not aware of what

16

those documents are since we turned them over, not

17

Mr. Gordon.

18
19
20
21

Q.

(BY MR. WECHSLER)

Mr. Gordon, do you have an

understanding of the term full supply?
A.

Are you talking about a full release -- full

supply release or full supply in the reservoir?

22

Q.

Release.

23

A.

I'm familiar with that, yes.

24

Q.

What does that term mean?

25

A.

I believe it means a release of 790,000
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1

acre-feet of water.

2

Q.

If the reservoir releases 790,000 acre-feet

3

of water, what's your understanding about the delivery

4

to EP No. 1?

5

A.

It's supposed to be 120 percent.

6

Q.

120 percent of 790?

7

A.

Yes.

43 percent -- their 43 percent -- so

8

what's released is supposed to be 20 percent with

9

return flows, and what EP1 should get is 43 percent of

10

120 percent of what is released from the dam.

11

Q.

12

acre-feet?

13

A.

I'm assuming it does.

14

Q.

Do you know that amount?

15

A.

I can calculate it if you want me to.

Does that translate into an amount in

16

MR. SOMACH:

17
18

Q.

(BY MR. WECHSLER)

No need to calculate it.
Why don't you go ahead and

calculate it.
A.

It's an HP 12C in case you want to look at

21

Q.

No thanks.

22

A.

So that translates into -- 790 times 1.2 is

19
20

it.

23

948.

24

but -- so that would be 407,640 to EP1.

25

I think the actual number is somewhere like 960

Q.

Does that 790 released that we were talking
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1
2

about also include water that is delivered to Mexico?
A.

No.

This's -- my understanding is -- I'm not

3

sure exactly how that works, but Mexico is supposed to

4

get their 60 first.

5
6

Q.

Do you know how that 790 release relates to

the 60 that Mexico gets?

7

A.

I think 60 comes off the top.

8

Q.

Of the 790?

9

A.

Yes.

Actually, that may not be exactly

10

right, because I don't think Mexico is going to get

11

60,000 total, so I don't know if they would get the

12

benefit necessarily of return flow or not.

13

know it comes off the top.

14

Q.

I just

Are -- based on your review, are you aware

15

that in the late 1940s and early 1950s, there was a

16

drought in the Rio Grande Basin?

17

A.

I'm familiar with that.

18

Q.

Are you aware that during that time, there

19

was development of groundwater wells in both New

20

Mexico and Texas?

21

A.

I am familiar with that.

22

Q.

Are you aware of any commission documents

23

that reflect that one of the Compacting states

24

complained about the groundwater pumping in the 1940s

25

and 1950s?
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1

foundation.
Go ahead if you want to answer.

2
3

A.

I -- I don't know.

4

Q.

(BY MR. WECHSLER)

Did you ever report on

5

water administration efforts in the Texas portion of

6

the Rio Grande basin?

7

A.

No.

8

Q.

Why not?

9

A.

My role as commissioner was to ensure that

10

water was delivered to the state.

11

in the Rio Grande project operations.

12

Q.

I wasn't involved

In the next paragraph, Commissioner D'Antonio

13

continues this discussion, and he indicates in the

14

last sentence that, "Therefore, he was working with

15

Lower Rio Grande stakeholders to develop alternative

16

plans for administration to help through times of low

17

water supply."

Do you see that?

18

A.

I do.

19

Q.

Based on your interactions at the Commission

20

meetings, did you have an understanding of the purpose

21

of the district-specific AWRM rules?

22

A.

I did not.

23

Q.

Were you concerned about those rules?

24

A.

I don't know if I was concerned or not.

25

didn't know what they were.
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1

the reservoir itself, it could something be expected

2

at Colorado/New Mexico -- it could hardly be expected

3

at Colorado/New Mexico that they should guarantee a

4

certain amount of water to pass the state line."

5

me ask you about that phrase.

6

understanding that the Elephant Butte reservoir is the

7

source of supply for all the lands above Fort Quitman?

8
9

A.

Let

Is it your

I believe it's for the two 1938 contracts,

and I guess there's some leftover for areas on to

10

the -- down to Fort Quitman.

11

in the reservoir -- put it this way, all the water in

12

the reservoir I believe is for -- below the reservoir.

13

Q.

I believe all the water

And -- and Mr. Clayton goes on to say that

14

the -- the reservoir is under the control of an

15

entirely independent agency, the Bureau of

16

Reclamation.

Do you see that?

17

A.

Yes.

18

Q.

Do you agree that New Mexico is not in

19

control of project operations?

20

A.

When -- you mean the Rio Grande project?

21

Q.

I do.

22

A.

I believe that's the Bureau of Reclamation.

23

Q.

Mr. Clayton continues as he said, "Also by

24

contract, between the New Mexico interests and the

25

Texas interests in the Rio -- in the Rio Grande
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1
2
3

being delivered now, I don't think there are any.
Q.

So as of right now, you're not undertaking

any actions to fulfill that responsibility?

4

A.

I don't think they're needed.

5

Q.

So does that mean there are -- you're not

6

taking any actions?

7

A.

That's correct.

8

Q.

Is there groundwater pumping currently in

9

Texas in the area covered by the Rio Grande Compact?

10

A.

Yes.

11

Q.

The Compact doesn't include a state line

12

gage, does it?

13

A.

No.

14

Q.

And this is a little bit different, but the

15

same concept as I was asking you earlier.

16

way that you're aware of that New Mexico is able to

17

know if Texas lands are receiving all of their water?

18
19

A.

I don't know.

Is there a

I guess they could see the

annual reports from the engineer advisors.

20

Q.

So that would be at the end of the year?

21

A.

Yeah.

22
23

I don't know if there's something

realtime.
Q.

Are you aware of any times that EP No. 1 or

24

any Texas entity has called for water from the

25

reservoir and did not receive the water that it called

Worldwide Court Reporters, Inc.
(800) 745-1101

Page 181
1

for?

2

A.

All of the water?

3

Q.

Right.

4

A.

Well, I'm not -- I'm just not aware of that.

5

Q.

If that were to happen, is there any way for

6

New Mexico to know that it happened?

7

A.

I don't know.

8

Q.

We talked about the years up through 2002,

9

and -- and you didn't know whether EP No. 1 had

10

received a full allocation during those years.

11

have that correct?

Do I

12

A.

That's right.

I don't know what they got.

13

Q.

Do you know during any of the years prior to

14

2002, if EP No. 1 left water in the reservoir that it

15

could have called for?

16

A.

I don't know.

17

Q.

If New Mexico doesn't know what the

18

deliveries to Texas or EP No. 1 are, how can it

19

evaluate whether it needs to take some action to

20

ensure water gets to Texas?

21

A.

I don't know if New Mexico knows what's being

22

delivered or not.

23

advisor question.

24
25

Q.

That's going to be an engineer

Do you agree that that information is

necessary for New Mexico to understand and evaluate
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1

commissioner when the EP No. 1 right was adjudicated;

2

is that correct?

3

A.

I'd just become commissioner, yes.

4

Q.

Did you have any problem with the -- with

5

Texas adjudicating that water right?

6

A.

I wasn't consulted.

7

Q.

Are you aware that New Mexico follows the

8

prior appropriation doctrine?

9

A.

I don't know what that is.

10

Q.

Are you familiar with the term priority call?

11

A.

I'm vaguely familiar with it.

12

Q.

What's your understanding?

13

A.

The senior the rights for pumping, the more

14

senior the less likely you're going to be told to stop

15

pumping.

16

Q.

Are you aware that the project is one of the

17

most senior rights in the lower Rio Grande in New

18

Mexico?

19

A.

I believe I know it is.

20

Q.

To your knowledge, has Texas ever made a

21

I think so.

priority call in the LRG in New Mexico?

22

A.

In my knowledge, no.

23

Q.

To your knowledge, has EP No. 1?

24

A.

I'm not aware of that.

25

Q.

To your knowledge, has Reclamation ever made
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1
2

a priority call in the LRG in New Mexico?
A.

I'm not aware of it.
Commissioner Gordon, I'm

3

MR. WECHSLER:

4

going to break for the day.

5

faster than I expected, and I think that we'll be able

6

to go faster tomorrow, if I'm able to organize a

7

little bit better.

8

tomorrow at 9:00, and my strong expectation is we'll

9

finish some time in the early afternoon tomorrow and

It's 3:30.

So we'll break.

We'll start

10

not have to go on Thursday.

11

reserve the right and see how it goes.

12

THE WITNESS:

13

MR. WECHSLER:

14

I, of course, will

Okay.
Thank you very much.

We'll see everyone tomorrow at 9:00.
Thank you.

15

THE WITNESS:

16

THE VIDEOGRAPHER:

17
18

We went much

The time is 3:33 p.m.

We're off the record.
(The deposition concluded at 3:33 p.m.)

19
20
21
22
23
24
25
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1

This is John Utton.

2

MR. WECHSLER:

3

Hudspeth?

4

missed anyone?

How about the City of El Paso?

5

PATRICK R. GORDON,
having been first duly sworn, testified as follows:

8
9
10

And have I

(No response.)

6
7

Is anyone on for

E X A M I N A T I O N
BY MR. WECHSLER:
Q.

All right.

Commissioner Gordon, I'll remind

11

you, you're still under oath.

12

conversation today where we left off yesterday about

13

the rights and responsibilities below Elephant Butte,

14

and I understood you yesterday to be saying that New

15

Mexico has responsibilities below Elephant Butte

16

arising out of the Compact.

17

discussion?

I want to pick up our

Do you recall that

18

A.

That's correct.

19

Q.

Does New Mexico also have rights below

20

Elephant Butte that arise under the Compact?

21

A.

No.

22

Q.

So it's your view that New Mexico has

23
24
25

responsibilities below Elephant Butte, but no rights?
A.

Right.

New Mexico has a responsibility not

to pick off the water going down the river.
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1

responsibility to deliver the water to the contract

2

users.

3

Q.

4
5

And does New Mexico actually deliver the

water to the contract users?
A.

That -- I actually misstated that.

Sorry.

6

New Mexico has an obligation not to interfere with the

7

water being delivered to the downstream contracts, as

8

well as Mexico.

9

Q.

Does New Mexico have any recourse if another

10

entity prevents it from fulfilling its

11

responsibilities under the Compact?

12

A.

I don't know.

13

Q.

And if I understood you correctly yesterday,

14

you think that water below Elephant Butte is divided

15

according to the downstream contracts?

16

A.

Yeah.

I believe the water below Elephant

17

Butte is allocated to -- first, to Mexico under the

18

1906 treaty, and then to EBID and EP1 under 1938

19

contracts.

20

Q.

21
22

Under those contracts, EP No. 1 is entitled

to receive 43 percent of project supply?
A.

They're entitled to receive 43 percent of

23

what's released times, you know, the 790 times 120

24

percent on a full release.

25

Q.

EP No. 1 is located in Texas.

Does that mean
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1

that you think Texas is entitled to 43 percent of the

2

release?

3

A.

I think EP1 is entitled to it, and I believe

4

that these contracts are incorporated into the Compact

5

so indirectly, Texas is entitled to the 43 percent

6

we're discussing right now.

7

Q.

If the downstream contracts are incorporated

8

into the Compact and EBID is entitled to 57 percent of

9

the released water project supply; is that right?

10

A.

Correct.

11

Q.

So if the Compacts are incorporated into the

12

contract, does that mean that New Mexico, by

13

extension, is also entitled to 57 percent of the

14

supply?

15

A.

No.

16

Q.

Why not?

17

A.

Because New Mexico is not EBID.

18

Q.

Is Texas EP No. 1?

19

A.

No.

20

Q.

So what rights does Texas have to water below

21

Elephant Butte?

22
23

MR. SOMACH:

that it calls for a legal conclusion.

24
25

Objection to the extent

You can go ahead and answer.
A.

Can you repeat that question?
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1
2
3

Q.

(BY MR. WECHSLER)

I can.

What rights does

Texas have to water below Elephant Butte?
A.

I think the rights that Texas has to the

4

water is to ensure that it's not interfered with and

5

is delivered to the contract users.

6

Q.

If EP No. 1 does not receive 43 percent of

7

project supply, is that a violation of Texas' Compact

8

rights?

9

A.

I believe it is.

10

Q.

If New Mexico does not receive 57 percent of

11

project supply, is that a violation of New Mexico's

12

Compact rights?

13

A.

No.

14

Q.

What's the distinction?

15

A.

EBID is not New Mexico.

16

Q.

But you also told me EP No. 1 is not Texas?

17

A.

Texas is the -- the water that's in the

18

reservoir is delivered by New Mexico under Article 4

19

of the treaty -- under Article 4 of the Compact to

20

Texas.

21

should -- is entitled to go to the contract users.

22

Q.

As commissioner for Texas, Texas -- this water

Does Texas have any jurisdiction over any

23

land within the territorial boundaries of the State of

24

New Mexico?

25

A.

Not that I'm aware of.
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1
2

Q.

Does Texas -- the State of Texas have a

contract with EBID?

3

A.

I'm not aware of one.

4

Q.

If I understand correctly, it's your position

5

that all of the water delivered to Elephant Butte

6

reservoir by New Mexico is Texas' water; do I have

7

that correct?

8

A.

That's correct.

9

Q.

By what authority is EBID using water?

10

A.

A 1938 contract.

11

Q.

But that contract is not with Texas; is that

12

right?

13

A.

Correct.

14

Q.

Does that mean that EBID is not allowed to

15
16

use the water released from Elephant Butte reservoir?
A.

So the water released from Elephant Butte

17

reservoir is to go to the two contract users, EBID and

18

EP1.

19
20

So that's how EBID gets to use the water.

Q.

By what authority does it go to those two

contract users?

21

A.

The 1938 contracts.

22

Q.

Those contracts are between Reclamation and

23
24
25

the two districts; is that right?
A.

Correct.

So the Rio Grande project is the

mechanism for how the water gets to the two contracts
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1

once it's released.

2

Q.

It's the mechanism under the Compact?

3

A.

The Compact delivers the water to the Rio

4

Grande project, which in turn is the mechanism that

5

these downstream contracts receives the water.

6

Q.

And I'm trying to understand what you think

7

the relationship between the project and the Compact

8

is.

9

by which the districts receive water, is it the

10
11

So when you say that the project is the mechanism

mechanism under the Compact?
A.

I think it's incorporated into the Compact.

12

I don't think it's technically under the Compact.

13

It's incorporated.

14

New Mexico to deliver its apportioned water to Texas.

15

When the water is released from Elephant Butte

16

reservoir, it's delivered to the downstream

17

contracts -- contractors as well as Mexico.

18

Q.

The Compact was the mechanism for

I want to make sure I get that right.

You

19

think that the project was incorporated into the

20

Compact?

21

MR. SOMACH:

Objection; asked and

22

answered at least five times now this morning in the

23

short time we've had here.

24
25

Go ahead and try to -- you know, it's
been asked and answered, but if -- if you have a
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1

different way of answering, Pat, go ahead and do it;

2

but, otherwise, I don't know what else you can do.

3

ahead.

4

A.

5
6
7
8
9
10
11
12

I don't have a different answer.

Go

It's -- I

believe it's incorporated into the Compact.
Q.

(BY MR. WECHSLER)

What does it mean that the

project is incorporated into the Compact?
A.

It's the mechanism for how the water that is

delivered to Texas and Elephant Butte, is delivered to
the two downstream contract users.
Q.

That delivery mechanism to the two downstream

users is incorporated into the Compact?

13

A.

Yes.

14

Q.

Are the districts a party to the Compact?

15

A.

No.

16

Q.

It's only the three states that are parties

17

to the Compact; is that right?

18

A.

That's correct.

19

Q.

The downstream contracts contemplate that

20

water will be used in EBID; is that correct?

21

A.

My understanding is yes.

22

Q.

EBID is located entirely within the State of

23

New Mexico?

24

A.

I believe so.

25

Q.

We talked yesterday that EBID is itself a New
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1
2

Q.

Have you ever measured EP No. 1's irrigation

demands?

3

A.

No.

4

Q.

Were you ever aware of a way to measure EP

5

No. 1's irrigation demands?

6

A.

No.

7

Q.

Do you recall any discussion at any Compact

8

commission meetings about how EP No. 1 -- how to

9

measure EP No. 1's irrigation demands?

10

A.

I don't recall.

11

Q.

In a given year, EP No. 1 receives enough

12

water to meet its irrigation demands.

13

received all the water that it's entitled to receive

14

under the Compact?

15

A.

Has Texas

Texas is entitled to receive 120 percent of

16

what's released from the reservoir, so I don't know if

17

that's -- meets irrigation demands or not.

18
19
20

Q.

Where in the Compact do you read that Texas

is entitled to receive 120 percent of the releases?
A.

So when the Compact was adopted, there was a

21

joint investigation report, as well as engineer

22

advisors, and the 1938 contracts were in place with

23

the lands and the Rio Grande project was in place as a

24

mechanism for delivering the water, and it

25

contemplated with return flows an efficiency in the
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1

project of 120 percent.

2

Texas would get 120 percent.

3

Q.

So that's how I get that

Are you saying that if the project releases

4

100,000 acre-feet, that Texas is entitled to receive

5

120,000 acre-feet?

6

A.

Times 43 percent.

7

Q.

43 percent of that.

I see.

We talked

8

yesterday about the impact of the 60,000 from Mexico.

9

We don't have to --

10
11
12
13
14
15
16
17

A.

Yeah, of course.

The Mexico comes off the

top.
Q.

You -- you also acknowledged yesterday that

New Mexico does not operate the project, right?
A.

No.

New Mexico does not operate the -- my

knowledge, they do not operate it.
Q.

Reclamation is responsible for operating the

project; is that right?

18

A.

That's my understanding.

19

Q.

Does Reclamation have any responsibilities

20
21

that arise under the Compact?
A.

Other than running the Rio Grande project,

22

which is the mechanism for delivering water to the

23

downstream contracts, I believe that's their only role

24

so technically, I don't know if it's a Compact role.

25

Again, the Rio Grande project and the contracts, I
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EP1?

2

A.

I don't know who produced this document.

3

Q.

Your testimony is in 2007, Texas did not have

4

any particular -- the State of Texas did not have any

5

particular position on the provisions of an operating

6

agreement?

7

A.

The State of Texas didn't, no.

8

Q.

At what point were you asked to be involved

9
10
11

in the discussions between the districts as a
mediator?
A.

So I've been called a mediator in a lot of

12

meetings and documents, but I don't -- I don't really

13

call myself to be a mediator.

14

it was more of a role of an informal facilitator, and

15

when I mean that, what that is is I -- I help keep the

16

districts talking.

17
18
19

Q.

I would -- I would say

What's the distinction between an informal

facilitator and a mediator?
A.

Well, I think of a mediator as someone who

20

puts two parties in a room and goes back and forth and

21

tries to come up with a deal.

22

knowledge of the hydrology and issues like that to --

23

to have known to be a -- a -- I'd say a formal

24

mediator.

25

districts to keep them talking because they were not

I didn't have enough

I mainly develop relationships with the two
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1

that far apart, I didn't think, and as far as what

2

they wanted in an operating agreement.

3

personalities on the two boards that sometimes were

4

very strong and so all I did was keep the dialogue

5

going when I could.

6
7

Q.

But you had

At what point did you -- what point were you

asked to become involved as a facilitator?

8

A.

I would say probably in April or May of 2007.

9

Q.

Do you have any knowledge about how the

10

decision was made to ask you to be a facilitator?

11

A.

I don't know.

12

Q.

Who approached you to be a facilitator?

13

A.

I would say from EBID, it was Robert Fabian

14

and James Salopek and Gary Esslinger, and EP1, it

15

would have been Chuy Reyes, Johnny Stubbs, maybe Art

16

Ivey.

17

Q.

Why did you agree to be a facilitator?

18

A.

Because these guys needed to work out

19

their -- work out a relationship and work out an

20

operating agreement, because the Bureau told them if

21

they didn't, the Bureau was going to put one in place,

22

and both of them probably had concerns with what the

23

Bureau was going to -- to do in an operating

24

agreement.

25

Q.

As Texas commissioner, you have an obligation
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to act on behalf of the State of Texas; is that right?

2

A.

As Texas commissioner, yes.

3

Q.

You mentioned yesterday that one of your

4

responsibilities is to make sure that Texas gets its

5

share of water?

6

A.

That is one responsibility, but my

7

responsibility is to make sure that water is delivered

8

to the 1938 contracts.

9

to make sure it doesn't get picked off.

10
11

Q.

Actually, my responsibility is

In other words, New Mexico water users don't

deplete Texas' share?

12

A.

Yes.

13

Q.

Do you consider yourself neutral as to the

14
15

actions of EBID?
A.

So first of all, when I helped be the

16

facilitator, I didn't do it as my role as the Rio

17

Grande Compact Commissioner.

18

two districts were in what I consider the 38 contracts

19

involving Texas water, but I did not negotiate the

20

specific terms.

21

attorneys.

22

Hernandez, Steve Hubert.

23

Spear, and I believe Maria O'Brien.

24

negotiating of the specific terms of this operating

25

agreement, I did not do that.

I did it because these

Both districts had their own

EBID had Dr. Maddock, Dr. King, Steve
EBID had Al Blair, Jim
So as to the
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A.

Yes.

2

Q.

We know that -- we talked earlier that New

3

Mexico did ultimately file a lawsuit in Federal

4

District Court.

5

impact the decision to file this lawsuit, the

6

intrastate case?

Did the lawsuit that New Mexico filed

7

A.

Yes.

8

Q.

How so?

9

A.

Well, it -- the operating agreement attempted

10

to solve the issues of the diversion of -- of water to

11

the contract users and what became apparent from the

12

litigation was is New Mexico had no intention of

13

trying to fix the problem that existed.

14

Q.

The passage that I just read talks about

15

the -- that the Texas Rio Grande Compact Commissioner

16

would -- would need to evaluate -- well, looking at

17

the whole passage, whether it -- the actions of New

18

Mexico could implicate the terms of the Rio Grande

19

Compact, do you think that the lawsuit filed by the

20

State of New Mexico implicated the terms of the Rio

21

Grande Compact?

22

A.

I don't know.

23

Q.

At the end, it says that you would need to

24

evaluate -- evaluate whether he should request that

25

Texas take legal action.

Did you conduct that
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1
2

Q.

(BY MR. WECHSLER)

Do you recall my question,

Commissioner Gordon?

3

A.

Could you repeat it?

4

Q.

I can.

5
6

I was asking if Texas is suing for

the project water that EBID is diverting?
A.

Well, that wouldn't make a lot of sense

7

because that water is EBID's water to divert, so I

8

don't know what we would be suing over.

9
10

Q.

Are you suing for water that is allocated to

EP No. 1?

11

A.

Yes.

12

Q.

And I asked you for -- I asked you about the

13

relief that Texas is seeking.

14

injunction in this case?

15

A.

Is Texas seeking an

Not at this point.

16

MR. SOMACH:

Objection.

He

17

misunderstood that question.

18

him refer to the actual complaint that you're asking

19

him about.

20
21

It's an exhibit.
MR. WECHSLER:

Q.

You might refer or have

(BY MR. WECHSLER)

Sure.
Commissioner Gordon, you're

22

welcome to use the Exhibit PG46 in whatever way would

23

be helpful.

I'm just trying to understand your --

24

A.

This document speaks for itself so --

25

Q.

Well --
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1

there's a leach factor, just our regular water.

2

are always leaching some.

3

salting up our ground.

4

talking about is when I run my wells because, like I

5

said, that water is not as wet, and we have to have a

6

higher factor of leaching.

There's always a leaching

7

component where we are at.

We don't plan on putting

8

out the exact consumptive use of the water.

9

to have a little extra or else our soils buildup with

10
11

We

If we do not leach, we are

So that extra foot that you're

We have

salt.
Q.

(BY MS. THOMPSON) So in the years where you

12

are going to add a little extra, the extra, say,

13

acre-foot, is that just something that you use across

14

the whole season and spread it out or do you put that

15

extra water on either early or late

16
17

A.

No.

In general it means every irrigation

will be a little heavier.

18

Q.

Okay.

19

A.

Because like I said, again, you have to put

20

on enough water to -- so that your trees would find

21

enough good water to continue to grow.

22

tight on water, they're going to start using that

23

salt.

24

factor.

25

Q.

If they are

So it's a little bit above the regular leach

In the -- in the good supply years -- so you
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1

started in the mid '70s.

2

about the -- the water supply through the '80s and

3

'90s.

4

surface water supply.

5

A.

Tell me what you recall

And when I say "the water supply," I mean the

What I remember, the '80s and '90s were very

6

good years.

7

way across those years.

8

allotment, so it was good, sweet water.

9
10
11

Q.

We had full allotment just about all the
We had about 20 years of full

And so during that time, did you ever use

your wells at all?
A.

No.

I personally didn't.

I probably should

12

have because I only have three wells, and when this

13

drought came, none of those three were working.

14

think we've learned some lessons, and if you have

15

wells, you probably should run them at least a little

16

bit every year, but we didn't.

17

years without -- without having to run a well.

18
19
20

Q.

So I

I went 20 some odd

And then when the -- the drought hit and you

did have to run those old wells, did they still work?
A.

No.

I wasn't able to save any of them.

21

Various farmers could save one or two, but I was not

22

able to save any of them -- any of those three.

23

Q.

So did you have to re-drill those three?

24

A.

We, we drilled -- well, we drilled five, some

25

of them right close to where the -- the three were,
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1

but five new wells.

2
3

Q.

So for the three old ones, did you just

abandon them?

4

A.

Yes.

5

Q.

Okay.

6

and that was all in 2003/2004?

7
8
9

And then you drilled five new ones,

A.

'3, '4, and '5, if I remember.

'3, '4, and

Q.

And presumably, the reason is because you're

'5.

10

starting into a drought, right, and so you needed to

11

have well water to supplement your surface water

12

supply?

13

A.

Right.

By then, everybody was aware of what

14

was happening, so the whole valley was trying to

15

figure out what they could do to supply themselves

16

with water.

17

Q.

And back on the '80s and '90s time frame, do

18

you recall anyone during that time, you know,

19

neighbors or other farmers, having to use well water

20

during that time?

21

A.

Having to use, no, I don't.

I remember maybe

22

some using well water, but nobody had to use well

23

water that I remember.

24
25

Q.

And when you say that some did, why would it

be that they did use it if they had full surface water
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1

try and get that information out to them as fast as we

2

can.

3
4

Q.

So this year, did you only have to use your

wells just on the first irrigation?

5

A.

Yes.

6

Q.

And what about last year in 2019, was that a

7
8
9

full allocation year?
A.

I don't remember if it ended up.

I think it

was fairly good, but I had to run my wells more, but I

10

think I only ran them, again, last -- not counting

11

this '20 season, the '19 season, I think I ran them

12

two or maybe three times.

13

early in the season, and as it went along, we got

14

better water, meaning we had enough water to make

15

allocations to the farmers.

16

were on full allocation last year or not.

17

didn't have water to start, so I started -- I ran the

18

wells first two or three irrigations.

19

Q.

Okay.

I mean, it was, again,

I don't remember if we
But we

Since the -- the drought hit in 2003

20

time frame, have you had to run your wells pretty much

21

every year since then?

22

A.

Pretty much every year except -- yeah, pretty

23

much every year.

24

we didn't, but pretty much every year.

25

Q.

There's been one or two years that

I think you mentioned in your last deposition
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1

Q.

In any of those conversations that you had in

2

preparing for your deposition, were there any

3

non-lawyers on the telephone?

4

A.

Let's see.

Al Blair from EP1 was on one

5

call, and it's possible, but I don't recall -- no, I

6

think that -- I think that would be it.

7
8

Q.

All right.

Did you do anything else to

prepare for this deposition?

9

A.

I don't believe so.

10

Q.

Okay.

Let's turn to your qualifications

11

then.

12

areas or subjects that you consider yourself to be an

13

expert in?

14

A.

As a starting place, can you please tell me the

Irrigation and drainage engineering and

15

management, irrigation system operation, engineering

16

hydrology, and statistical hydrology.

17

Q.

When I review the summary of opinions that

18

you provided or any of your testimony today, I will

19

understand that testimony to be coming from the

20

perspective of one of those four subjects; is that

21

fair?

22

A.

Yes.

23

Q.

All right.

I'm going to show you a copy of

24

the summary opinion that you provided in December.

25

That should be coming up on your screen as Exhibit 3.
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1

myself, Tom Maddock, who was another consultant for

2

EBID, and EBID's general counsel to work with this

3

group.

4

Q.

I'm sorry.

5

A.

The -- the -- I'm sorry -- the Interstate

To work with which group?

6

Stream Commission and Office of the State Engineer

7

hydrologists and their consultants and attorneys.

8
9

Q.

And I should have been more clear.

what I'm curious about is:

My --

Do you consider the

10

previous work that you did -- I mean, you understand

11

you're here today because you have been identified as

12

an expert witness for the State of Texas and for the

13

United States, right?

14

A.

Yes.

15

Q.

You understand that the United States and

16

Texas are on the opposite side of this lawsuit from

17

the New Mexico attorney general?

18

A.

Yes.

19

Q.

So do you consider appearing as an expert

20

witness working as part of a -- a -- a group, as you

21

described earlier, to be a conflict of interest with

22

the previous work that you did with the New Mexico

23

attorney general?

24
25

A.

No.

In every case, I am working for my

client, who is -- my primary client, who is Elephant
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1

A.

Yes.

2

Q.

When using groundwater, is it correct to say

3

they're using groundwater to satisfy crop demands?

4

A.

Who is "they"?

5

Q.

Well, I'm just asking in general.

6

A.

But who is "they"?

7

Q.

The -- the farmers?

8

A.

In EBID or -- well, EBID or EP1?

9

Q.

Within the project.

10

Yeah, within the

project.

11

A.

In general, yes.

12

Q.

Let's turn to Page 9, and at the top is Table

13

1.

Do you have that before you?

14

A.

Yes.

15

Q.

Do you see there, four rows down, it

16

indicates, "Full supply diversion allocation

17

acre-feet."

Do you see that?

18

A.

Yes.

19

Q.

What do you mean by "full supply"?

20

A.

That is the amount of water that Reclamation

21

allocated to each district from 1979 to 2002, when

22

each year was a full supply.

23

available for release from storage.

24
25

Q.

There was a full supply

Prior to 1979, what was a full supply

considered to be?
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1
2

hydrologically-connected groundwater?
Q.

I'm talking surface water.

3

MR. LEININGER:

4

MS. BARNCASTLE:

5
6
7
8
9

Renew the objection.
Yeah.

Same objection

here.
A.

That's a pretty wild hypothetical that I

would -- I don't really have an answer for.
Q.

(BY MR. WECHSLER)

You don't think it'd be a

problem if -- if all -- if Reclamation said, "This

10

year, we got 200,000 acre-feet of water -- usable

11

water in project storage, New Mexico gets none of it,

12

Texas is getting all of it," that wouldn't be a

13

problem?

14

MS. BARNCASTLE:

15

MR. LEININGER:

16
17
18

A.

Objection; form.
And foundation.

I don't think that would happen.

In fact,

we've had worse years than that.
Q.

(BY MR. WECHSLER)

I -- I understand that it

19

probably wouldn't happen.

20

your opinions, and so I'll have to ask you to answer

21

the question.

22

A.

I'm asking -- I'm testing

If through the allocation procedure, New

23

Mexico came out with a zero -- not New Mexico, EBID

24

came out with a zero, then that would be their

25

allocation, but I don't see that happening in any
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Q.

Goes onto say, "In terms of an assigned depth

2

of water that each acre would receive during the

3

irrigation season."

4

told me earlier about the water allotted to each acre?

Is that consistent with what you

5

A.

Yes.

6

Q.

And that's historically how it was done,

7
8
9
10
11

correct?
A.

Prior to 1978, there were things that the

Bureau did within their discretion, but basically,
yes, that was the allocation scheme.
Q.

You go on in that same -- I think it's the

12

same paragraph.

13

of that paragraph, it reads, "The available water

14

supply has been divided between the two districts in

15

the same 57/43 percent established based on authorized

16

acreage."

Towards the bottom, the last sentence

Do you see that?

17

A.

Yes.

18

Q.

And I just want to confirm that it's been

19

your observation that the water -- that that's the way

20

in which the water has been divided between the

21

districts?

22

A.

Yes.

23

Q.

And is that true both in times of full supply

24
25

and in times of shortage?
A.

Yes.

Up through -- from '79 to 2005.
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1

just not aware of any documents one way or the other

2

or what were you trying to convey?

3

A.

I would say there aren't a lot of primary

4

sources that address that question head on.

5

reading of the Special Master's First Interim Report

6

and the Supreme Court's opinion, they were basing that

7

opinion on their reading of the Compact itself

8

primarily, in addition to the -- the letter that we

9

talked about from Clayton to Smith.

In my

The Special

10

Master also cites that numerous times, I think, in the

11

First Interim Report.

12
13

Q.

I think it's possible he quotes the entire

letter.

14

A.

Possibly so.

15

Q.

And do you consider that Clayton letter to be

16

an important document then for understanding the

17

intent of the parties with regard to allocating water

18

below Elephant Butte?

19
20
21

A.

Yes.

I would consider it an important

document.
Q.

In the next paragraph, you are talking about

22

the decision of the U.S. Supreme Court.

23

sentence reads, "Like the Special Master, the Supreme

24

Court found the project to be integrated into the 1938

25

Rio Grande Compact."

The second

Would your answer regarding the
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1

opinions in more detail later in your report; is that

2

right?

3

A.

Yes.

4

Q.

Looking at Page 4, the first opinion that you

5

identify says, "The parties to the 1938 Rio Grande

6

Compact presumed that water for Texas would be

7

apportioned through the Rio Grande Project."

8

see that?

Do you

9

A.

Yes.

10

Q.

What documents did you rely upon for that

11
12

opinion?
A.

Without looking at my report, the specific

13

pages, I believe I relied primarily on the Special

14

Master's First Interim Report and the Supreme Court

15

opinion and also the -- the document that we discussed

16

earlier a little bit, Clayton to Smith.

17

Q.

And if -- if -- if I were wanting to

18

understand what documents you relied upon, are those

19

cited on Pages -- it's 11 through 14 where you go

20

through Opinion 1?

21
22
23

A.

Yes.

If they're in the documents, I would

have cited them.
Q.

So as we look at all of these opinions on

24

Page 4, to understand which documents you relied upon,

25

we can look at the footnotes within the body of your
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1

report under that opinion; is that correct?

2

A.

Yes.

3

Q.

The first opinion there, I mean, it says that

4

the water for Texas apportioned for the Rio Grande

5

Project.

6

through the Rio Grande Project?

7
8
9

A.

Was water also apportioned to New Mexico

For the lands under the Rio Grande Project, I

would say yes.
Q.

Turning to Opinion 2, and that opinion

10

reads, "The Compact parties understood the importance

11

of return flow to irrigation in the Upper Rio Grande

12

Basin and within the Rio Grande Project."

13

question is:

14

report, how do you define return flow?

15

A.

My first

In this opinion and throughout your

I define it broadly as including surface

16

runoff and groundwater that has seeped in underground

17

through canal losses, lateral losses, as well as water

18

that's been spread out on land for irrigation that has

19

seeped into the subsoil and then returned to the

20

river.

21

Q.

As part of any of your -- your coursework,

22

did you have courses or class work on -- on hydrology

23

or any related subject?

24
25

A.

I think in graduate school, I did take a few

base-level hydrology courses.
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1
2

THE VIDEOGRAPHER:
a.m., and we are off the record.

3

(Break.)

4
5
6

The time is 10:47

THE VIDEOGRAPHER:

The time is 10:49

a.m., and we are back on the record.
Q.

(BY MR. WECHSLER)

Mr. Kryloff, we took a

7

short break so I could switch audio, so hopefully you

8

will not have any further difficulty hearing me.

9

question I had asked was for you to take a look at

The

10

that paragraph on Page 5 and let me know whether or

11

not that's how you're using the term Upper Rio Grande

12

Basin in your report.

13

at that?

14

A.

Yes.

Did you have a chance to look

That's how I intended to use the term

15

Upper Rio Grande Basin as being from the head waters

16

of the river all the way down to Fort Quitman, Texas.

17

Q.

Great.

If you turn back then to Page 4, and

18

I'm looking at Opinion 3, which reads, "The Compact

19

parties understood the surface water supply

20

requirements and limitations in the area below

21

Elephant Butte Reservoir."

22

the Compact parties understand about the water supply

23

requirements and limitations?

24
25

A.

My question is:

What did

I would say they understood how much water

was required for the project, to serve the project
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1
2

during a typical year on average.
Q.

When you say how much water was required, are

3

you talking about the amount of water that would need

4

to be released from the reservoir?

5

A.

I think that would be part of it, yes.

6

Q.

What are the other parts?

7

A.

The return flow.

8

Q.

Are the return flows as it relates to the

9

amount of water necessary to serve the project, is

10

that in turn related to the amount of water that gets

11

released?

12

A.

That is my understanding, yes.

13

Q.

And when you say "required for the project,"

14

are you meaning required to satisfy irrigation demands

15

on project lands?

16

A.

Can you repeat the question?

17

Q.

Yeah.

I'm sorry.

I'm just trying to understand what --

18

in your previous answer, you said that what they

19

understood was how much water was required for the

20

project and so I'm trying to understand what you mean

21

by required for the project, if you're relating that

22

to the amount of water necessary to provide a full

23

supply for the irrigated acreage plus Mexico or if

24

it's something else?

25

A.

I don't know.
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1
2

understanding of what he's referring to there?
A.

I do -- I have seen the contract that

3

mentions the 3 percent cushion, yes.

4

the one that was attached to the First Interim Report.

That would be

5

Q.

And it -- it's a cushion of what?

6

A.

Of acreage, acreage served.

7

Q.

Did you understand, based on your review of

8

the historic record, that the total acreage was frozen

9

in the two districts, as of approximately 1938 with a

10
11
12
13

3 percent cushion.
A.

That's what this document says, and it refers

to contracts that I'm not certain that I have seen.
Q.

You're not aware of any other documents that

14

would either illuminate what Mr. Clayton is talking

15

about here or refute it?

16

A.

Without seeing the contracts that he's

17

referencing and feeling certain that those are the

18

ones that he's talking about, no, I can't be certain.

19

Q.

Let's turn to Page 11 of your report, and

20

this is under the heading, "Opinion 1."

21

deposition Exhibit 2.

That's

22

A.

Okay.

23

Q.

And here under this section, you start by

24

saying that, "The -- the Special Master's report and

25

the U.S. Supreme Court both reached a conclusion that
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1

the Rio Grande Project was fully integrated into the

2

1938 Rio Grande Compact thereby serving as the vehicle

3

by which Texas received its apportionment of water,"

4

right?

5

A.

Yes.

6

Q.

And we talked earlier about that also applies

7

to the apportionment of water to part of New Mexico,

8

right?

9

A.

That's how I understand it, yes.

10

Q.

In this section, in this opinion, are you

11

intending to be reporting on what the Special Master

12

and the Court found or are you providing a historical

13

opinion?

14
15
16

A.

In the main, I am relying on what the Supreme

Court and the Special Master concluded.
Q.

If we look at that sentence again that I was

17

just reading, and we see that you say, "They both

18

reached a conclusion that the Rio Grande Project was

19

fully integrated into the 1938 Rio Grande Compact,"

20

based on your review of the historical record, does

21

that record support that conclusion?

22

A.

I would say that my reading of the Compact

23

itself leads me to agree with the conclusion reached

24

by Justice Gorsuch and the Special Master.

25

Q.

Other than the Compact and we talked already
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1
2

report.
Q.

What's your understanding as to the origin

3

and how the parties arrived at that number in the

4

Compact?

5
6

A.

Can we skip ahead to that portion of my

report?

7

Q.

Absolutely.

8

A.

I believe it's under the third opinion,

9
10

Can you help me -- it's --

"Surface Flows."
Q.

Yeah.

So if you look at Page 25 of your

11

report, bottom paragraph, continuing on to Page 26, it

12

looks like that's where you're discussing it; is that

13

correct?

14

A.

Yes, that's correct.

15

Q.

And so is your understanding of that 790 and

16

the origin of it reflected in those couple of

17

paragraphs?

18
19
20

A.

Yeah.

That's -- yes, that's where I dealt

with it in the report, yes.
Q.

My question and the reason it came up for me

21

in Opinion 2 is Opinion 2 is addressing the concept of

22

return flows, and my question to you is:

23

relationship between the release of 790 and an

24

understanding that there would be the use of return

25

flows as part of project operations?

Is there a
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1

A.

That's my understanding.

2

Q.

Is that because you have to release -- or

3

rather, you release 790,000, and that 790 would

4

provide a full supply for all of the lands of the

5

project plus the requirements to Mexico?

6
7
8
9

MR. DUBOIS:

Objection; form of the

question.
Q.

(BY MR. WECHSLER)

Do you understand my

question, Mr. Kryloff?

10

A.

Could you restate the question?

11

Q.

Yeah.

I'm trying to understand, you

12

indicated that there is a relationship between 790 and

13

the use of return flows, so maybe an easier way to get

14

at the issue is what's your understanding about that

15

relationship?

16

A.

I'm not sure I could comment in detail on

17

that.

18

that the concept of return flow was understood by the

19

Compact parties.

20

Q.

I try to convey in the expert report simply

Was that concept of return flow a concept

21

that was considered as the parties were identifying

22

the 790 normal release that's in the Compact?

23

A.

I couldn't say for sure.

24

Q.

On Page 17 --

25

A.

Okay.
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1

Q.

And do you recall that it -- in the fall of

2

1937, the states each identify the principles on which

3

they would be willing to generally negotiate a

4

Compact?

5

A.

Yes.

6

Q.

Do you understand Exhibit No. 2 to be New

7

Mexico's letter stating those principles?

8

A.

Yes.

9

Q.

If you look at the fourth concept that's

10

being articulated here by Mr. McClure, that says

11

that, "All existing rights to the use of water in the

12

Rio Grande Basin in New Mexico shall be recognized as

13

having the right to an adequate supply of water from

14

said river system."

Do you see that?

15

A.

I see it.

16

Q.

Is it your understanding that the Compacting

17

states were intending to protect all existing rights,

18

meaning rights that existed at the time of the

19

Compact?

20

A.

Let me just carefully read this passage.

21

Q.

Sure.

22

A.

I see the text, yes.

23

Q.

So generally, first, my question is here you

24

can see that New Mexico is expressing that all

25

existing rights to water in New Mexico would have to
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1

continue to have an adequate supply; is that right?

2

A.

That appears to be the case.

3

Q.

My more general question is:

Do you

4

understand that the -- from your review of the

5

historic record, that the states generally intended to

6

protect all existing rights at the time they entered

7

into the Compact?

8
9

MR. DUBOIS:

Objection; lack of

foundation.

10

A.

I'm sorry.

11

Q.

(BY MR. WECHSLER)

Can you repeat the question?
I can.

My question is:

12

Did the states intend to protect all existing rights

13

when they entered into the Compact in 1938?

14

A.

I don't recall having seen that language

15

specifically in the Compact; however, that seems

16

like -- seems reasonable that the existing vested

17

water rights would not be infringed upon.

18

say.

19

Q.

I can't

Are you able to say whether the Compacting

20

states intended to protect the existing operations of

21

the Rio Grande Project?

22

A.

I think they arrived at an average annual

23

outflow, but beyond that, I -- I don't feel

24

comfortable going beyond that.

25

Q.

If you look at Page 26 and then Page 27, here
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