Water International

ISSN: 0250-8060 (Print) 1941-1707 (Online) Journal homepage: http://www.tandfonline.com/loi/rwin20

Shipping water across the US–Mexico border:
international governance dimensions of
desalination for export
Stephen P. Mumme, Jamie McEvoy, Nicolas Pineda & Margaret Wilder
To cite this article: Stephen P. Mumme, Jamie McEvoy, Nicolas Pineda & Margaret Wilder (2017)
Shipping water across the US–Mexico border: international governance dimensions of desalination
for export, Water International, 42:7, 777-793, DOI: 10.1080/02508060.2017.1373320
To link to this article: https://doi.org/10.1080/02508060.2017.1373320

Published online: 19 Sep 2017.

Submit your article to this journal

Article views: 108

View related articles

View Crossmark data

Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=rwin20

WATER INTERNATIONAL, 2017
VOL. 42, NO. 7, 777–793
https://doi.org/10.1080/02508060.2017.1373320

RESEARCH ARTICLE

Shipping water across the US–Mexico border: international
governance dimensions of desalination for export
Stephen P. Mummea, Jamie McEvoyb, Nicolas Pineda

c

and Margaret Wilderd

a
Department of Political Science, Colorado State University, Fort Collins, USA; bDepartment of Earth
Sciences, Montana State University, Bozeman, USA; cDepartment of Public Policy, El Colegio de Sonora,
Hermosillo, Mexico; dSchool of Geography and Development, University of Arizona, Tucson, USA

ABSTRACT
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New public–private desalination projects along the Mexico–United
States boundary have the potential to strengthen water security in
this arid region. International bulk water commerce in this region
is unprecedented and constrained by existing international agreements and regulations. This problem is examined from a multilevel
governance perspective, focusing on two desalination projects
with near-term export potential in Rosarito, Baja California, and
Puerto Peñasco, Sonora. These projects add to the array of agencies and procedures in binational water management but will not
displace the International Boundary and Water Commission, which
is sure to have a role in managing such projects.
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Introduction
Two recently proposed Mexican desalination projects along the western reach of the
Mexico–US border are rationalized, in part, by their potential to supply fresh water to
US communities north of the international line. While interest in desalination is evident in
various municipalities in the border region,1 the focus – until recently – has been on
domestic water provision. For example, in the US, new desalination plants are operating
along the border in Brownsville and El Paso, Texas, and San Diego, California (Archuleta,
n.d.; Clark, 2014; Gorman, 2015).2 Mexico plans or envisions new municipal desalination
facilities for Ensenada, Tijuana-Rosarito, San Quintin, Puerto Peñasco in Sonora, and
Ciudad Juarez in Chihuahua (Dibble, 2014; Tri-Regional Planning Group, 2002). Of the
latter, the two projects at Tijuana-Rosarito and Puerto Peñasco are justiﬁed, in part, for
their export potential. International water export across the Mexico–US boundary received
a further push in 2012 with the signing of Minute 319 by the International Boundary and
Water Commission (IBWC), which included desalination in the mix of water augmentation techniques on the agenda of the governments for managing water scarcity and
ecological restoration needs in the Colorado River Delta (IBWC, 2012).
The prospect of transboundary bulk water commerce based on desalination, as
commercially attractive as it may be, remains untested and at a minimum must navigate
a number of legal and administrative challenges related to the binational management
CONTACT Stephen P. Mumme

Stephen.mumme@colostate.edu

© 2017 International Water Resources Association

778

S. P. MUMME ET AL.

of shared water resources (Wilder et al., 2016). It plays out in an international arena
shaped by transboundary water, environment and commercial practices, as well as
diﬀering systems of water governance in each nation, Mexico and the United States.
Among the principal international agreements that may aﬀect desalinated water export
are the 1944 US–Mexico Water Treaty, the 1983 La Paz Agreement, the Agreement
Establishing a Border Environment Cooperation Commission (BECC) and the North
American Development Bank (NADB), and the North American Free Trade Agreement
(NAFTA). The 1944 Water Treaty allocates water of the Rio Grande River and the
Colorado River and establishes the IBWC, composed of two national sections, the US
IBWC (USIBWC) and the Comisión Internacional de Límites y Aguas (CILA), to
administer the treaty and resolve disputes (Treaty, 1944). The La Paz Agreement on
binational environmental cooperation and the BECC-NADB Agreement require cooperation on projects that may aﬀect the border environment (Agreement, 2004;
Agreement, 1983). Since it entered into force in 1994, NAFTA has regulated international trade between the US, Mexico, and Canada (NAFTA, 1992).
This article looks at the international context for desalinated bulk water trade, with an
emphasis on the way the 1944 Water Treaty regime is likely to aﬀect the practice. It
begins by considering how the treaty water regime and other accords may impact
desalinated bulk water exports. It then takes a brief look at the permitting process and
the IBWC’s role in monitoring permit compliance. The Tijuana-Rosarito and Puerto
Peñasco cases are then reviewed for what they reveal about these projects’ international
dimensions and linkage to the treaty water system. The article concludes by aﬃrming the
continued relevance of the treaty water regime, the IBWC, and related environmental
agreements for the governance of desalinated water exports along the US–Mexico border.

Water management in the US–Mexico border region
Before delving into the particular challenges of exporting desalinated water across the
US–Mexico border it is important to understand the water governance context for such
exports. Water management in the border region plays out in a complex of international, binational and domestic governance arrangements that is best captured analytically as a multilevel governance system. The hierarchical principal–agent pyramid of
authority associated with unitary systems of government has never described the US–
Mexico policy arena. Here two markedly diﬀerent federal systems of government meet
and engage on numerous policy issues, many of these inﬂuenced by policy decentralization, eclectic or autonomous governance arrangements, and a mix of binational and
international institutions, programmes, and arrangements for managing various waterrelated issues (CEC, 2001; Mumme, Ibanez, & Till, 2012).
At the domestic level, Mexican water policy is heavily centralized and dominated by
its national government though the powerful National Water Commission
(CONAGUA), an autonomous branch of Mexico’s Secretariat for the Environment
and Natural Resources (SEMARNAT). US water policy, on the other hand, is decentralized and dominated by state governments. The governance of shared transboundary
freshwater resources is shaped by two binational treaties3 and many subsidiary
agreements4 concluded under the authority of the IBWC. It is further aﬀected by a
range of binational and multilateral agreements related to environment and natural
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resources protection, as well as agreements on trade and commerce, transportation,
human settlements, public health, and border security.
This varied institutional arena ensures that any new or projected initiative to develop
water resources serving both countries must negotiate a range of established regulations
and practices as a condition for acceptance and approval. Binational agreements on
trade and environment since the early 1990s created new institutional capacity and
more opportunities for binational cooperation in managing water resources that facilitate the development of desalination projects and new forms of water sharing along
and across the boundary (Mumme, 2016). Even so, transboundary desalination projects
must cope with older institutions where transboundary projects are concerned, particularly those associated with the existing water treaty regime, as seen below.

Water exports and binational/trinational water management
Exporting water across the Mexico–US border is not new. Beverage trade is common.
Mexico legally exports in excess of 14 million 31-gallon barrels of beer annually across the
international line, and lesser amounts of soft drinks (Theodore, 2007). As virtual water it
drives binational agricultural trade.5 But done in bulk, raw water exports remain controversial. The singular instance of commercial bulk water exports is seen in tanker-trailer
exports of groundwater from Ocotillo, California, to Mexicali, Baja California, from the
mid-1950s through the early 1980s (Mumme & Taylor, 2014). Other bulk transfers fall
under the Mexico–US water treaty regime, for instance US cooperation with Mexico in
delivering Mexico’s treaty allotment of Colorado River water via the All-American Canal6
or on occasion through emergency tie-ins to Tijuana from San Diego authorized by the
IBWC.7 As a rule, bulk water exports, even where favourable market conditions exist, are
discouraged on account of their linkage to the bilateral treaty water regime and its strict
enforcement of national treaty water entitlements.
An alternative to exporting desalinated water is water swapping. This is not only
feasible, it is already contemplated under the IBWC’s Minute 319, a recent Colorado
River agreement (International Boundary & Water Commission, 2012). The Mexico–
US treaty water regime is the central institutional element governing water sharing
across the international line. The water treaties of 1906 and 1944 allocated the surface
water of the Rio Grande and Colorado Rivers and brought disputes related to the
allocation and management of most transboundary streams under the authority of the
IBWC (Convention, 1906; Treaty regarding utilization of the waters of Colorado and
Tijuana Rivers and of the Rio Grande, 1944). Groundwater resources were not allocated
by these treaties, but the two countries, acting through the IBWC, are obligated to
consult each other regarding development of shared aquifers (IBWC, 1973).
Transboundary river water cannot be traded internationally for fear of weakening
each country’s legitimate water rights claims as established by treaty and international
law.8 Even temporary emergency transfers to alleviate acute shortages of potable water
in the border area are handled through the IBWC. The lone exception to this rule has
been the emergency deployment of ﬁre hoses to prevent property damage in adjacent
border cities like Ambos Nogales (Coppola, 2012).
The scarcity of treaty-allocated water resources in the border region, and their overallocation, ensures that national control over allocated water is jealously guarded in

780

S. P. MUMME ET AL.

both countries. All water augmentation schemes are parsed through this lens and
evaluated for their linkage to the treaty water regime. In the case of border groundwater, the key issue is whether the aquifer is hydrologically linked to the aquifer system
supported by a treaty river. If so, the water is part of the treaty regime and subject to its
rules and regulations. If not, that water may be considered a separate hydrological
system whose development is not tied to the treaty regime and could be used to
augment treaty-regulated supplies.
Whether desalinated water falls under the treaty system depends principally on the
water source. It is also aﬀected by the context and the contract establishing the
utilization of that water, the stipulated obligations of the contracted parties, and its
hydraulic deployment. Desalination technology may be applied to brackish ground or
surface water within or beyond the treaty-governed river basins, or may draw on other
sources, typically seawater. Sources outside the treaty system may be considered true
augmentation of treaty water and thus less subject to treaty regulation. The desalination
of sources within the treaty system is, of course, subject to the treaty regime.
Other contextual elements also bear on the question of treaty application. If desalinated water production and conveyance has environmental impacts subject to treaty
regulations, or other binational agreements aﬀecting the treaty, the treaty regime may
apply. At a minimum, under Resolution 6 of IBWC Minute 242, Mexico and the United
States are each obligated to consult the other ‘prior to undertaking any new development of either surface or groundwater resources, or undertaking substantial modiﬁcations of present developments, in its own territory in the border area that might
adversely aﬀect the other country’ (International Boundary & Water Commission,
1973). Under the La Paz Agreement on border environmental cooperation the two
countries must coordinate their eﬀorts, in conformity with their own national legislation and existing bilateral agreements, to address problems of air, land and water
pollution in the border area (La Paz Agreement, 1983). If, for example, desalinated
water production and conveyance from a Mexican coastal facility like Puerto Peñasco
might adversely aﬀect the marine environment, terrestrial habitats, or human settlements, or health in the border zone, environmental activists could plausibly invoke the
La Paz Agreement to require an environmental review by the national environmental
agencies or the IBWC or both that would aﬀect that project.
Should desalinated water be exchanged, transferred, or mingled with treaty-governed
water it may also be subject to treaty regulation in some aspect. If, hypothetically, a
transboundary pipeline should transport desalinated seawater but take on desalinated
groundwater as well from a site or sites in the lower Colorado River basin, the treaty
regime would apply. If that pipeline discharged its water to a lower Colorado River
reservoir for storage and delivery to clients, the treaty regime would apply. And should
the contracting parties to a desalinated bulk water export agreement see some value in
engaging the IBWC in monitoring, or accounting for bulk water transfers, aspects of the
project may be made subject to the treaty regime, with the governments’ consent.
Evidence that desalinated water development and export in the border zone does
engage the treaty water system is seen in the IBWC’s diplomacy on lower Colorado
River water management over the past decade. In response to upstream conservation
measures and environmentalists’ eﬀorts to restore the Colorado River Delta ecosystem,
the commission established a binational core group in 2007 with several task forces, one
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of which focused on the development of new water sources and innovations for
conserving and moving existing water resources to support the delta (IBWC, Annual
Report, 2008, p. 17). Desalination, insofar as it supplements the available water balance
and facilitates water exchange, has since been on the IBWC’s lower Colorado River
management agenda (International Boundary & Water Commission, 2012). In eﬀect,
the IBWC has been drawn into desalination planning, even where proposed projects are
not now focused on water export. But where desalination projects do aim at transboundary exports the IBWC’s mandate to manage the boundary and treaty water
resources ensures it will be part of the discussion and the approval process for such
projects. It is instructive that both of the transboundary export projects discussed below
were incorporated as potential elements of water augmentation in IBWC Minute 319,
the landmark 2012 agreement on Colorado River Delta water conservation and ecological restoration (International Boundary & Water Commission, 2012).
While the treaty water regime is the principal binational governance constraint
aﬀecting desalinated water exports, it is not the only one. Desalinated bulk water export
is also shaped by domestic and international environmental considerations. The United
States and Mexico are signatories to various multilateral environmental agreements as
well as the bilateral La Paz Agreement. The La Paz Agreement applies border-wide,
100 km north and south of the international boundary, enfolding many potential
desalination sites in Mexico’s border zone. While La Paz is strictly a framework
agreement, it requires the two governments to share information and consult on
projects that may adversely impact the border environment (Agreement. . ., 1983). It
acknowledges the authority of the IBWC in treaty water matters and allows the
governments to reach subsidiary agreements on particular matters of shared environmental concern (Agreement. . ., 1983). As both the production and the conveyance of
bulk desalinated water exports have varying environmental impacts, any such project
would need to proceed in good faith in accordance with La Paz Agreement provisions.
Other agreements also aﬀect the development of border-area desalination projects.
The 1993 agreement establishing the BECC and NADB supports water and environmental project development and ﬁnancing in the border zone (Agreement, 2004).
Approved projects must comply with national and binational environmental sustainability criteria. BECC and NADB in 2012 became engaged in approving and ﬁnancing
Ensenada’s desalination facility (BECC/NADB, 2012), extending USD 48 million in
loans, adding another USD 9 million in 2016 (NADB, 2014; BECC/NADB, 2016).
NADB has indicated it is receptive to other desalination proposals (Wilder et al.,
2012). The North American Agreement for Environmental Cooperation and its secretariat, the Commission for Environmental Cooperation (CEC), also have a role in
monitoring environmental impacts in the North American region. CEC’s citizen submission process, by which citizens can bring complaints of national non-performance
of regulatory obligations, serves as an accountability mechanism aﬀecting the development of projects with possible adverse environmental eﬀects, like desalination (CEC,
2016).
As a commodity, bulk water exports are also subject to existing bilateral, trilateral and
multilateral trade agreements. Trade in natural resources, of course, is common. Minerals,
timber and other resources ﬂow across the border on a daily basis. The treatment of water
as a tradeable commodity has been contested, however, and remains controversial on the
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global stage.9 In North America, the issue has been raised most notably with respect to
NAFTA by stakeholders and provincial government interests in Canada and the American
Great Lakes states. NAFTA adopts the General Agreement on Tariﬀs and Trade’s deﬁnition: ‘water, including natural or artiﬁcial mineral water and aerated waters, not containing
added sugar or other sweetening material not ﬂavored; ice and snow.’
However, NAFTA adds that its deﬁnition extends to ‘ordinary natural water of all kinds
(other than sea water).’ This broad construction raised concerns that Canadian water
resources were vulnerable to commercial exploitation by the United States. Canada
responded with the North American Free Trade Implementation Act, whose Section 7(2)
stipulates that NAFTA’s national treatment rules apply to packaged or tanked water, not
‘natural, surface and ground water’ (Little, 1996, p. 139). A 1993 joint ministerial statement
by the three contracting parties (Canada, Mexico, and the United States) asserted:
The NAFTA creates no rights to the natural water resources of any Party to the
Agreement.. . . Nothing in the NAFTA would oblige any NAFTA Party to either exploit
its water for commercial use or to begin exporting its water in any form. Water in its
natural state in lakes, rivers, reservoirs, aquifers, water basins and the like is not a good or
product, it is not traded, and therefore is not and never has been subject to the terms of
any trade agreement. (Qtd. by Al-Assar, 2008)

Al-Assar (2008) notes that under NAFTA’s Chapter 11 investor protection rules, which
require equal treatment of foreign investors, any right to withdraw water from its natural
state granted to a Canadian entity would also apply to those from Mexico or the United
States. Should such an entity choose to export such water – water not in its natural state –
presumably that exportation is lawful under NAFTA. Canadian provinces remained concerned, asserting provincial control over bulk water exports. In 1999, NewfoundlandLabrador enacted the Water Protection Act, banning bulk sales, but shortly after reconsidered its position in the face of a proposal to export water by tanker ship to the Persian
Gulf. The provincial government’s study concluded it had clear jurisdiction over its water
resources, was not constrained by the Implementation Act of 1999, and found ‘no public
policy reason not to proceed with bulk water export’ provided that it was commercially
viable (Government of Newfoundland and Labrador, 2001, p. 11–12).
Because no instance of desalinated water export has yet occurred in North America,
it is hard to say just how bulk desalinated water would be treated under the NAFTA
regime. It is reasonable to suppose, however, that desalinated seawater would not be
considered ‘natural water’ on the basis of its origin and thus would be commercially
available for export, while groundwater or other naturally occurring brackish water, if
privately owned and extracted and desalinated under government permit, would likewise be treated as exportable under NAFTA rules. A possible complication arises if the
water source or its utilization may be linked to a water treaty regime.10
In sum, any project aimed at exporting desalinated water across the US–Mexico
border confronts a number of binational institutional considerations related to the
water source and how it is used, as well as international arrangements bearing on the
project’s development and operations. Such challenges will vary with the project but
always involve some reckoning as to how particular projects interface with these
binational and trinational accords, particularly the treaty water regime. One provision
that applies across the board, however, is the needed approval of the foreign ministries
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for any project involving new infrastructure crossing the international boundary. That,
in turn, raises the question of the likely role of both the foreign ministries and the
IBWC in approving and managing transboundary desalination conduits as they emerge.

Binational oversight: permits, agencies and planning
The most likely mode of conveyance for desalinated water for export is via pipeline or
aqueduct – pipeline being preferred, for reducing evaporative losses in transport. A pipeline
or any other built infrastructure crossing the international boundary, with the exception of
natural gas pipelines and electrical lines,11 requires prior approval of the foreign ministries –
the Department of State (DOS) in the US and the Secretariat of Foreign Relations (SRE) in
Mexico – taking the form of a presidential permit in the US. The US practice dates to
Executive Order 11,423, issued in 1968 and subsequently amended (US Department of State,
2017). As a matter of general policy, requests for presidential permits at DOS are processed
through the Bureau of Western Hemisphere Aﬀairs (BWHA) and its country oﬃces – in this
case the Oﬃce of Mexican Aﬀairs and its Coordinator for US-Mexican Border Aﬀairs (US
Department of State, 2016).
While the DOS-BWHA is the issuing authority, the US federal permitting process is
elaborate and extensive, requiring consultation and approvals from various federal agencies
and compliance with any applicable state and local laws. As many as seven discrete federal
agencies may be consulted, including the IBWC and the US Environmental Protection
Agency (EPA). The IBWC has jurisdiction over the international boundary as well as the
binational water agreements; the EPA oversees domestic environmental aﬀairs and coordinates with Mexico under the La Paz Agreement on environmental impacts in the border
zone.12 Though not directly tied to the presidential permit, a wide range of state and local
agencies may also be engaged in the project approval process. Table 1 lists the various agencies
involved in authorizing a proposed pipeline developed by the Otay Water District, south of
San Diego, and intended to access the Rosarito, Baja Californa, desalination plant. Similar
administrative complexity is found in Mexico, though state and local agencies play a lesser role
in authorizing transboundary infrastructure. At the federal permit level, the SRE’s Directorate
for North American Aﬀairs authorizes cross-boundary connections13; at the water project
approval level, the Secretariat for Environment and Natural Resources (SEMARNAT) and its
autonomous subsidiary, CONAGUA, and other agencies may be involved. Owing to federal
dominance, the Mexican permitting process is thought by some investors to be more
expeditious (Dibble, 2014).
The extent to which continuing federal oversight is necessary beyond the permitting
process remains speculative in the absence of actual projects of this type. Permits can
certainly be revoked or amended if the permittees are found to violate the terms of the
permit. The IBWC’s national sections, for example, are sure to be involved in monitoring
compliance with a permit that involves the international export of water linked to the
treaties (very likely including brackish groundwater linked to the hydraulics of the Rio
Grande River, the Colorado River, or the Tijuana River), as they are expected ensure treaty
compliance and ‘resolve any diﬀerences that may arise’ related to the treaties (Treaty,
1944). It is reasonable to suppose they would have some oversight authority in monitoring
implementation of any agreement involving a swap of non-treaty water for treaty water
and/or storage of non-treaty water in dams regulating the treaty water system. Whether
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Table 1. Federal, state, and local approvals and permits applicable to Otay Water District’s access to
Rosarito desalinated water.
Actions, permits, or entitlementsa
Presidential permit / national interest
Prepare EIS (NEPA)
Consult for Sect. 106 National Historic Preservation Act
Consult International Boundary and Water Commission
Consult EPA on Sect. 7 of Endangered Species Act
compliance
Section 404-Nationwide Permit (#12)
Endangered Species Act Sect. 7
Review EIS under Clean Air Act
State agency
Policy concern
California Dept. of Fish and Wildlife
Section 1601 Streambed Alteration Agreement
California Dept. of Public Health
Domestic Water Supply Permit Amendment
California Water Resources Control Board
Permit for Stormwater Discharge
Regional Water Quality Control Board – San Diego Region 401 Certiﬁcation Letter/Waiver, and NPDES General
Permit – Potable Water
Local agency
Policy concern
Otay Water District
Approval and Certiﬁcation of EIR per CEQA
San Diego County Public Works Dept.
Encroachment Permit for pipeline installation in, over, or
San Diego Gas & Electric Co. (SDG&E)
under public roads
Miscellaneous Utility Companies (SDG&E, AT&T, Sprint,
Permission to grade letter and joint use agreement
Cox Communications)
Encroachment permit if companies have prior right
CPN Pipeline Company
Conﬂict review
Agency or organization
Federal
US State Department
US Army Corps of Engineers
US Fish and Wildlife Service
US Environmental Protection Agency

a
Documents bulleted below the Presidential Permit action are listed as part of the permit application consideration process.
Source: US Department of State (2016).

the IBWC becomes involved in the case of non-treaty water mingled with treaty water
outside the main-stem hydraulic apparatus remains an interesting question.

Two projects, similar issues: Rosarito-Otay and Puerto Peñasco – Arizona
To better explore the binational dimension of desalinated bulk water exports it is useful to
look at two desalinated-water-for-export projects currently under consideration in the
border region. The ﬁrst, a project initially envisioned in 2007, potentially links Rosarito,
west of Tijuana, with San Diego–area water utilities and is currently nearing completion of
the permitting process, with ready buyers north of the boundary and potential links to the
Colorado River. The second, a proposed project near Puerto Peñasco now under consideration by Mexico and a consortium of water interests including the Central Arizona Water
Project that would link desalinated water with the Imperial Dam, is less advanced but now
under serious consideration. Both projects are seawater-sourced, and both may well be
subject to the treaty water regime owing to their potential for comingling with treaty waters.
Thus both allow us to explore some of the more interesting implications of the binational
context for desalinated bulk water exports across the US–Mexico border.
Rosarito/Otay. The most promising desalination-for-export project along the border
is a facility to be located next to the Presidente Juarez electric plant at Rosarito Beach,
just west of Tijuana (Figure 1). Visioning for this project dates back a decade, driven by
concerns with rapid growth and the adequacy of Tijuana’s water supply, and incentivized by the prospect of US investment and commercial demand north of the boundary
(Fogarty, 2012). The favourable economics also attracted the interests of Colorado River
stakeholders after 2010 as environmentalists, irrigators and governments wrestled with
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Figure 1. Proposed route for Rosarito/Otay pipeline.

the problem of prolonged drought and the need for ecological restoration in the
Colorado Delta south of the international line (Desal Response Group, 2016). When
San Diego moved forward with ﬁnancing and construction of a new seawater desalination plant at Carlsbad after 2007, south San Diego municipalities’ interest in the
Rosarito plant grew (Burgin, 2011; Rico, 2014). One of these, the Otay Water
District, reached a 2012 understanding with a Mexican ﬁrm and subsidiary of the
Consolidated Water Company, NSC Agua, to purchase up to 40 million gallons per
day (44,806 acre-feet annually) to meet local demand (Dibble, 2014).
The initial discussion of the Rosarito project drew considerable interest from the
IBWC and other lower Colorado River stakeholders (Fogarty, 2012). Various scenarios
were ﬂoated for plant development, from public ﬁnancing with US government support
to public–private initiative, to private capital only, but it was the NSC Agua private capital
project that prevailed. In 2013 the Otay Water District applied for a pipeline permit from
DOS, taking advantage of the opportunity to piggyback pipeline construction on the
recently authorized Otay Mesa East port of entry and tollway (Dibble, 2014). NSC Agua,
beset with lawsuits from former partners (Dibble, 2016b), in 2014 initiated the project
permitting process in Mexico, seeking expedited environmental impact review from
SEMARNAT (CISCO, 2014). In February 2015 federal regulators approved NSC Agua’s
environmental impact statement and mitigation plan (Aragon & Cruz, 2015). Baja
California state oﬃcials sought and got a revision of state law in 2014 to allow private–
public partnerships in the coastal zone, a measure that would beneﬁt other proposed
desalination projects further south (Desal Data, 2016; Dibble, 2016a). Though the NSC
Agua bid was the leading contender for the project, other ﬁrms submitted bids, complicating the decision. NSC Agua then partnered in a consortium with two of the other
bidders and submitted a revised bid. That bid was accepted by Baja authorities on 15 June
2016 (WRCBtv, 2016). If constructed, it would be the largest desalination project in the
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Americas, with an eventual production capacity of 100 million gallons of freshwater daily.
The project will develop in two stages; the ﬁrst, with an operational target of 50 mgd by
2019, is focused on linking to Tijuana’s potable water system and meeting domestic
demand; the second, adding another 50 mgd by 2023, adds the capacity to serve crossboundary needs (Dibble, 2016b). As of yet no contract has been struck between the NSC
Agua consortium and the Otay Water District, nor has Otay had its pipeline permit
approved. But the prospect of transboundary desalinated water export to meet local
demand in the South San Diego region is now imminent. Whether it will serve the
lower Colorado River region remains uncertain.14
Several lessons may be gleaned from this case. First, the prospect of transboundary commercial sales energized project development, enhancing its economic viability. The project’s proximity to a reliable energy source and the densely populated
Tijuana–San Diego metropolitan zone bolstered its commercial prospects at a time
of growing water shortage in California and on the Colorado River, which both
Tijuana and San Diego depend on. Second, the project highlights the potential use
of desalinated water as a swap for Colorado River water used by San Diego’s water
utilities. Such swaps add greater ﬂexibility in the use and conservation of main-stem
water resources, amplifying options for meeting water demand, including restoration, in the lower Colorado River region. While the approved project does not
address these issues, at least in the ﬁrst stage, the possibility remains of purchasing
desalinated water in the second stage to swap for part of either Tijuana’s or San
Diego’s Colorado River share. The Rosarito project, as mentioned, was speciﬁcally
referenced in the IBWC’s Minute 319 as one of several regional desalination projects
with the potential to add new water to the regional water balance and facilitate the
transfer of water resources to serve ecological restoration in the Colorado Delta
region. The IBWC’s binational core group continues to discuss the project. Third,
the project’s evolution demonstrates that IBWC will be involved in planning,
authorizing, and monitoring new desalination projects with the potential for bulk
water exports or regional exchanges that help satisfy water demand in the border
area (Dibble, 2014; Fogarty, 2012; Spener, 2016).
Puerto Peñasco–Arizona. Another desalination-for-export project, one that has not
advanced as quickly as Rosarito, is focused on Puerto Peñasco, Sonora. Envisioned in
2008 as a solution to the spectre of water scarcity in the rapidly growing port city in the
upper Gulf of California, an area experiencing a boom in tourism and tourist-led
development (Wilder et al., 2012), the project attracted US interest for its proximity to
the lower Colorado River basin and southern Arizona (McEvoy & Wilder, 2012). Two
studies, one funded by the US Trade and Development Association and another promoted by the Arizona-Mexico Commission, advanced the idea of a pipeline running
north of Puerto Peñasco to San Luis Rio Colorado to discharge to the US Bureau of
Reclamation reservoir at Imperial Dam (Wilder et al., 2016). Such a pipeline, spanning a
distance of 168 miles (roughly 130 miles to the international line), is an ambitious project.
The Arizona-Mexico Commission study projected an output of 120,000 acre-feet of water
annually, costing as much as USD 2727 per acre-foot, part of which could be sold to
southern or central Arizona water interests (HDR, 2009). The Central Arizona Project,
which supplies Colorado River water to Arizona’s largest cities, Phoenix and Tucson, and
the Salt River Project co-funded the Puerto Peñasco desalination feasibility study and are
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Figure 2. Proposed route for Puerto Peñasco pipeline.

likely clients for the project (HDR, 2009).15Essentially, this is a water swap, exchanging
desalinated water for Colorado River water stored upstream (Figure 2).
At the outset the proposed project confronted greater challenges than seen at
Rosarito. By conservative estimate the project required 50 MW of power (Wilder
et al., 2016), well exceeding the capacity of local facilities. The potential adverse
environmental impacts are arguably greater, as the project sits on the edge of the
Upper Gulf of California Biosphere Reserve, a critical ecosystem with various
protected and endangered marine species (Wilder, et.al., 2012). On the policy
side, Sonora has not moved as quickly as Baja California in facilitating public–
private partnerships in its coastal zone, a factor that could aﬀect the mix of
investment opportunities available to the project.16 These obstacles may account
for the delay in project development. In July 2014, Mexico’s CNA completed a
feasibility study that supported moving forward with the project (Peñasco Digital,
2014). A technical committee has been formed to pursue further studies and
explore potential ﬁnancing in cooperation with the Arizona-Mexico
Commission’s standing Environment and Water Committee and corresponding
state water agencies, the Arizona Department of Water Resources and Comisión
Estatal del Agua de Sonora (Declaration, 2014; Peñasco Digital, 2014; Wilder et al.,
2016). The project has also attracted the interest of the IBWC and lower Colorado
River stakeholders for its potential to contribute to the regional water balance and
greater ﬂexibility in harnessing in the region’s water resources for multiple uses,
including environmental restoration (International Boundary & Water
Commission, 2012; Spener, 2016).
While the international dimension of this project has yet to gel in terms of project
design, investor interest, and state and federal authorization, the initial studies and
public discussion of the project thus far corroborate what we see with the Rosarito
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desalination project. External ﬁnancing based on the prospect of water exports is likely
to be a key factor in its development, perhaps more so given the need to develop
additional energy capability in support. The project’s logic is also predicated on the
potential for swapping desalinated water for Colorado River water.
The IBWC, among other binational agencies, is interested in the project and is
monitoring these developments. Though a permit request has yet to be ﬁled, the
IBWC is certain to be involved in its authorization. As noted earlier, the IBWC and
its binational core group (and Minute 319 negotiating team) are also involved in
regional watershed planning, which includes the Puerto Peñasco project.

Conclusion and discussion: desalinization for export and US–Mexico water
management
That desalinated bulk water exports are coming to the US–Mexico border is now practically
a certainty and just a matter of time. Most water experts agree that desalination will have a
greater role to play in the border area water balance for the foreseeable future. As the
Canada–US experience reveals, commercial export of desalinated bulk water is not likely to
be contested by Mexico or the United States under NAFTA, particularly if that water is
seawater-sourced and not linked directly to the treaty water regime.
This study shows that established water management institutions, particularly the IBWC
in its role as executor of the 1944 Water Treaty regime, will have an important role in
authorizing and managing these new water resources. While desalination in some forms,
particularly when seawater-sourced, technically falls outside the treaty water regime as new
water, and may qualify as an independent commodity whose international export is
sanctioned by NAFTA, its interrelationship with the treaty water system ensures some
oversight and involvement by water and environmental treaty institutions, certainly the
IBWC, but also extending to BECC and NADB, CEC, and the national environmental
agencies charged with implementing the La Paz Agreement protocols. In both the proposed
projects reviewed above the IBWC is involved in the planning and approval process,
suggesting the continuing linkage of desalination to the treaty water system. Other international, state and local bodies associated with border water governance are engaged in the
permitting process as well as the development and ﬁnancing of these projects.
Just how desalination for export occurs raises interesting questions of water governance
related to production, distribution and consumption, as well as concerns with environmental impacts and social equity as the border region pursues water security. As this study
suggests, when considered in relation to the existing water treaty regime, the advent of
desalination for export is broadening the number of governance institutions historically
involved in transboundary water management, and the scope of policy concerns, as well as
the diversity of stakeholders engaged in transboundary water management.
The case of desalination for export once again highlights the importance of viewing
transboundary water management, including desalination, within a multilevel governance
framework that stresses the variety and character of institutional interrelationships in
border water governance. New and emerging practices to include the various forms of
water augmentation now on the binational agenda must be understood in their relationship
with older, established institutions. While it is too early to draw deﬁnitive conclusions
about how the production of desalinated water for export will aﬀect governance institutions
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in this binational region, one of the key lessons we learn from this overview is that water
scarcity is adding new players and interests to the governance mix. This, in turn, is driving
institutional adaptation by older institutions that deserves further assessment.

Notes
1. This study uses the deﬁnition of the border region adopted by the Border Environment
Cooperation Commission and the North American Development Bank which says that
the region extends 100 km north and 300 km south of the international boundary
(Agreement, 2004).
2. Some US border states, notably Texas and California, have adopted ﬁscal and/or regulatory legislation in support of desalination over the past two decades; see Rameriz and Lee
(2004) for Texas and McRae (2007) for California.
3. The 1906 Rio Grande Water Convention allocates upper Rio Grande River water; the 1944
Water Treaty allocates waters of the middle and lower Rio Grande River and the Colorado
River, and establishes the IBWC (Convention, 1906; Treaty regarding utilization of the
waters of Colorado and Tijuana Rivers and of the Rio Grande, 1944).
4. Among the most important for transboundary water management are Minute 242, on
Colorado River salinity; Minute 261, on border sanitation problems; Minute 289, on
monitoring water quality of Rio Grande and Colorado Rivers; Minute 306, authorizing
study of Colorado River Delta ecology; and Minute 319, related to water shortage sharing
and ecological conservation in the lower Colorado River basin (International Boundary &
Water Commission, 1973, 1979, 1992, 2000, 2012).
5. The transformation of water into products such as electricity or agricultural products
should be taken into account when considering the movement of water from one location
to another (Leithead, 2014; Scott and Paqualetti, 2010).
6. From 1946 through 1949, the US provided emergency deliveries of Mexican treaty water
through the All-American Canal (IBWC, 1950). Mexico also received groundwater seepage from the canal until it was concrete-lined in 2007 (King, 2007).
7. The IBWC is considering a new canal linking the All American Canal with Mexico’s
Alamo Canal to facilitate delivery of Mexico’s Colorado River treaty water (Spener, 2016).
8. See e.g. the comments of Jose Gutierrez, assistant director for binational aﬀairs at Mexico’s
National Water Commission, in Spagat (2011).
9. The idea that water should be treated as an economic good was enshrined in the
Dublin Principles that issued from the UN’s International Conference on Water and
the Environment in 1992. This view has been much disputed (Conca, 2006, p. 141).
10. The complication arises from NAFTA’s Article 103, which privileges NAFTA very narrowly
in relation to most other agreements to which NAFTA nations are party, and its Chapter 11
investor protections rules, which require equal treatment of investors in the NAFTA zone.
NAFTA’s application to the 1944 Water Treaty has been tested only once, and in that case,
Bayview Irrigation v. United Mexican States, the Texas claimants were determined not to
have investor standing, and their case was dismissed (ICSID, 2007). NAFTA would certainly
protect investor rights in desalination for export projects, but whether it would trump the
1944 treaty in any particular case remains hypothetical at the present time.
11. In the US electricity conduits are permitted by the Department of Energy and natural gas
pipelines by the Federal Energy Regulatory Commission (US Department of State, 2017).
12. The State Department’s website lists the General Services Agency, the Federal Highway
Administration, the Bureau of Customs and Border Protection, the EPA, the Fish and
Wildlife Service, the Coast Guard, and the IBWC as potential required consultations
depending on the project (US Department of State, 2017).
13. Final approval requires an exchange of diplomatic notes between the two countries.
14. Mexico’s IBWC (Comision Internacional de Limites y Aguas, CILA) Commissioner
Roberto Salmon has indicated that the Rosarito Plant is oﬀ the table for discussions
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related to extension of Minute 319 (Salmon, 2016). Salmon’s view was corroborated in
an interview with Ismael Aguilar Barajas a day after, on 27 January 2016 (Wilder et al.,
2016, endnote 5).
15. The Arizona Department of Water Resources also lent its approval to this study and may be
interested in securing access to desalinated water should the project materialize (HDR, 2009).
16. Mexico’s new public–private partnership law of 2012 has seen modiﬁcations since its
adoption and may, in part, account for the slow pace of state governments’ adjustments of
their own laws to conform with federal authorization and guidance, as modifying state
laws and by-laws to regulate public private investment in water infrastructure is part of
the plan (Diario Oﬁcial, 2012; CONAGUA, 2012). McEvoy (2013) cites a 2010 CNA
report noting that only 32 public–private water and sanitation projects had been approved
nation-wide at that time.
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