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Abstract

Transboundary collaboration between the United States (US) and Mexico in the Colo-
rado River Basin has heightened in recent years, as climate change, population growth,
and overallocation threaten the long-term stability of the region. Through a combination
of document analysis and semi-structured interviews with key stakeholders, we examine
patterns of change in the governance of the Colorado River, as the US and Mexico navigate
socioeconomic, cultural, and political asymmetries to jointly share water over the past two
decades. We ask: What key events and environmental agreements have influenced trans-
boundary water governance in the Colorado River over the past 20 years? We draw on the
rich scholarship on transboundary water governance, especially around international river
basin organizations, to uncover patterns of engagement and collaboration over time. We
focus on the binational scale with an eye to study governance at multiple scales including
interactions and impacts at the national and subnational scales. Our findings illustrate how
Mexico’s role has evolved from a narrow one following a strict interpretation of the 1944
Treaty toward a more creative partnership between the US and Mexico demonstrated in
binational negotiations and the creation of joint solutions to emerging challenges around
water conservation and ecological restoration. We find transboundary water governance
in the basin is influenced by both long-term and short-term contextual changes that can
inform strategies key actors employ to bolster institutional resilience and take advantage
of opportunities for transformative change. Further, we find that the evolution of the bina-
tional relationship is reflected in changes in the negotiation process and structure, which
highlights the importance of trust and relationship building, transparency, joint fact-find-
ing, and information sharing to foster collaboration. However, we also find uneven insti-
tutionalization of stakeholder participation and transparency in engagement patterns that
may ultimately, serve to hinder governance and cooperation in the basin.
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1 Introduction

Growing awareness of overallocation and drought has catalyzed collaboration in the Colo-
rado River Basin in recent years (Bussey, 2018). In the US, the seven basin states—Ari-
zona, California, Colorado, Nevada, New Mexico, Utah, and Wyoming—developed
Drought Contingency Plans in 2019 aimed to curtail the potential for a devastating water
crisis (USDOI [United States Department of Interior], 2019). Binationally, the US and
Mexico jointly approved five agreements over the past decade through the International
Boundary and Water Commission (IBWC), the international river basin organization
(IRBO) that manages shared rivers between the two countries. These binational agree-
ments promote shortage and surplus sharing, increased flexibility in deliveries, and eco-
logical restoration (King et al., 2014).

Increasingly, the most significant developments in cooperative water governance are
found at the river basin scale (Lindemann, 2008). The United Nations (UN) estimates that
formal arrangements for water cooperation govern 63% of the world’s transboundary river
and lake basins and 45% of transboundary aquifers (UN-Water, 2020). In earlier research
Giordano et al. (2014) reported a shifting focus from development of water resources to the
management of resources and greater environmental efforts in transboundary water trea-
ties. Over the last two decades, the number of IRBOs as venues for state interaction of
international rivers has grown, in part due to support from international agencies and epis-
temic communities (Jaspers & Gupta, 2014). Academics and practitioners alike ascribe to
the notion that transboundary water cooperation can allow nations to benefit from imple-
menting mutually beneficial strategies, strengthening climate resilience, and managing
conflicts over water resources (De Stefano et al., 2012; United Nations Environment Pro-
gramme [UNEP], 2016).

Our aim in this paper is to examine patterns of change in the governance of the Colorado
River, as the US and Mexico navigate socioeconomic, cultural, and political asymmetries
to jointly share water. We seek to contribute to the growing yet, divided scholarship around
cooperation in the region by systematically examining the binational relationship in the
Colorado River over time to more fully expose governance patterns and change. To under-
stand how the binational relationship has evolved, we ask: What key events and environ-
mental agreements have influenced transboundary water governance in the Colorado River
over the past 20 years? We trace key events to reveal governance patterns and practices,
through a combination of document analysis and qualitative interviews with key inform-
ants. We draw from the rich scholarship on transboundary water governance, especially
around the role in international river basin organizations in governance, to inform our tem-
poral analysis. We focus on the formal rule-making agency that operates at the binational
scale—the IBWC—with an eye to interactions and impacts at the national and subnational
scales and matters of stakeholder participation.

2 Literature review: transboundary water cooperation
and governance

Water scholars have long studied the design and performance of institutional arrangements

for transboundary water governance (e.g., Marty, 2001; Siegfried & Bernauer, 2007), high-
lighting the importance of capacity to respond to changing circumstances and biophysical
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conditions (Bouckaert et al., 2018; Heikkila et al., 2013). Researchers study how IRBOs
serve as regional forums to help implement transboundary water agreements, co-produce
scientific knowledge, and support capacity building and joint decision-making processes
(Berardo & Gerlak, 2012; Milman & Gerlak, 2020; Schmeier et al., 2016). Researchers
have found that IRBOs can suffer from rigid institutional dependency pathways (Marshall
& Alexandra, 2016) or are overly bureaucratic (Huitema et al., 2009). Others have uncov-
ered how some IRBOs adopt an overly state-centric approach to transboundary rivers, lead-
ing to decisions that insufficiently consider localized impacts or limit the representation of
stakeholders (e.g., Sneddon & Fox, 2006; Suhardiman et al., 2012). Temporal analyses of
transboundary water regimes allow researchers to track evolving dynamics and strategies
within and between riparian states, which in turn shape institutional design and perfor-
mance (Grey et al., 2016; Marty, 2001; Mostert, 2003).

As the joint commission that oversees and settles differences related to the application
of the international boundaries and waters treaties and conventions to which the US and
Mexico are parties, the IBWC has been well-studied over the years. The IBWC is com-
posed of two national sections, the US IBWC and its Mexican counterpart, the Comisién
Internacional de Limites y Aguas (CILA). Jointly, the two national sections are designed as
technical and diplomatic agencies with jurisdiction over transboundary waters, including
the Tijuana, Rio Grande/Bravo, and Colorado Rivers (IBWC, 1944). Researchers describe
the IBWC as overly technical and narrow in its focus, secretive in its decision-making
approach, and inadequate in responding to emerging challenges, protecting ecosystems,
engaging stakeholders, or promoting sustainable groundwater management in the border
(Ingram & White, 1993; Ries, 2008). Political scientist Steve Mumme (2016), a long-time
student of the IBWC, has described it as a highly embedded institution that is resistant to
change. Despite these critiques, there is also a growing body of scholarship highlighting
increased collaboration in the binational relationship over the past decade, including the
emergence of a collaborative governance network around the Colorado River Delta (Delta)
restoration, or the region where the river flows into the Gulf of California, that has helped
shift management toward environmental values and greater participation (Bussey, 2018;
De la Parra & Heredia, 2015; Pitt & Kendy, 2017; Sanchez & Cortez-Lara, 2015). Emerg-
ing research suggests that the IBWC is shifting to a heightened transboundary cooperation
and water diplomacy that better adapts to emerging water challenges beyond the traditional
water allocation or quality concerns (King et al., 2014; Wilder et al., 2020).

Despite these debates in the scholarship, and the growing proclamations of cooperation
and diplomacy in the basin, little research has systematically studied the binational rela-
tionship in the Colorado River over time to more examine governance patterns and change.
In this paper, we aim to fill this gap in the scholarship by examining transboundary water
governance in the Colorado River Basin over the past two decades. We analyze patterns
and practices that have shaped transboundary governance by tracing key events and envi-
ronmental agreements over time. In doing so, we answer the call that water scholar Kistin
(2007: 8) posed more than a decade ago: to provide a “more dynamic view of transbound-
ary water cooperation as an on-going and non-linear process in which state and non-state
actors establish, challenge, modify and legitimize multi-layered governance structures.”

Our analysis is theoretically guided by two important streams of scholarship in
transboundary water governance—participation in water governance and multi-scalar
approaches to water governance. Transboundary water governance research reflects
broader international environmental policy trends, noting a shift from state-centric, top-
down governance to more participatory, networked, informal governance practices (Gupta
& Pahl-Wostl, 2013; Pahl-Wostl et al., 2008). Researchers highlight the importance of
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inclusive participation in transboundary water decision-making (e.g., Gupta, 2010; Young,
2017). They draw attention to the need for greater transparency in water governance pro-
cesses where all actors, including policymakers, scientists, and the public, have the poten-
tial to examine the functioning of the organization (Berardo & Gerlak, 2012; Rogers &
Hall, 2003). In addition, researchers emphasize the need for more multi-scalar approaches
to studying transboundary water governance, as shifts in water governance reflect both an
upward movement toward the national or supranational and a downward trend toward the
regional or local scale (Moss & Newig, 2010). Transboundary water governance can be
seen as being influenced by events and decisions “within, below, and beyond the interstate
levels” (Zeitoun et al., 2017: 272), playing out at different spatial and administrative scales
(Julien, 2012). As such, scholars are studying transboundary water agreements across mul-
tiple levels, from local to global (Gupta & Pahl-Wostl, 2013; Jacobs, 2012; Mumme et al.,
2012), highlighting the need to study the subnational level to better understand conflict,
negotiations, and injustices (Blomquist & Ingram, 2003; Norman & Bakker, 2013; Zei-
toun, 2013).

3 The Colorado: an over-allocated river

The 1400-mile Colorado River travels across seven US states, twenty-nine Tribal Nations,
and two Mexican states (Baja California Norte and Sonora) toward its natural destination,
the Sea of Cortez (see Fig. 1). The river is managed through a complex system of dams
and diversions, providing water to approximately forty million people, irrigating over five
million acres of farmland, and serving as an important source of hydroelectric power for
the region (USDOI, 2019). Considered the lifeline of the Southwestern US and Northwest-
ern Mexico, the Colorado enables the development of a vibrant economy in the desert and
semi-desert through which it runs (King et al., 2014).

The binational relationship between the US and Mexico is governed by the Treaty
for the Utilization of Waters of the Colorado and Tijuana Rivers and of the Rio Grande
(Rio Bravo), widely known as the 1944 Water Treaty (IBWC, 1944). The treaty allotted
Mexico 1.5 million acre-feet of Colorado River water annually, plus 200,000-acre feet in
times of surplus or proportional reductions during “extraordinary drought” (IBWC, 1944).
Allocations were estimated based on the hydrological understanding at the time and have
remained fixed despite significant water supply and demand changes, climate change, and
unmet environmental needs (De la Parra & Heredia, 2015; Nava et al., 2016). As men-
tioned earlier, the treaty established the IBWC as the venue to resolve disputes related to
its implementation and interpretation. The IBWC can develop new agreements, or Min-
utes, which help the treaty evolve and remain relevant to contemporary concerns (Mumme,
2020; Mumme et al., 2012; Nava & Sandoval-Solis, 2014). Like other transboundary basins
in the world, water is governed differently in the two countries: in Mexico, water is owned
and managed by the federal government, whereas in the US, each basin state has ownership
and agency over its allocation (Berggren, 2018; Mumme, 2016; Nava et al., 2016). As a
result, transboundary water governance requires navigating asymmetrical political, institu-
tional, and technical systems (Mumme et al., 2012; UNEP, 2016).

The US-Mexico transboundary water relationship is considered one of the most secure
and reliable diplomatic arrangements between the two countries, despite the broader and
complex binational relation characterized by historical grievances, uneven patterns of
socioeconomic development, power asymmetries, and contentious trade and immigration
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Fig.1 The Colorado River Basin. Source: (USBR, 2015: 2)

policies (Bennett & Herzog, 2000; Wilder et al., 2020). Experts point to the panoramic dis-
tinction and interdependence between the broader binational relationship and the regional
and localized transboundary water relationship (Interview 7). Yet, this relationship is
increasingly being tested in light of the growing recognition that the Colorado is over-allo-
cated. Today, there is a “structural deficit” in the basin as more water is allocated among
users than on average flows in the river itself (Mumme et al., 2018). In Mexico, Colorado
River water reaches parts of Baja California Norte and Sonora but no longer reaches the

@ Springer



558 M. Rivera-Torres, A. K. Gerlak

sea (Gerlak et al., 2013). Almost two decades of sustained drought and significant risk of
megadrought in the coming century indicate the impacts of future climatic changes will be
greater than previously assumed (Udall & Overpeck, 2017). Under current use patterns,
the basin’s largest reservoirs, Lake Mead and Lake Powell, are on track to reach critical
levels which have already triggered cuts to water users (USDOI, 2019). Further, there are
ongoing water disputes in the Rio Grande River (Kitroeff, 2020), another shared watershed
among the US and Mexico, which could potentially have a spillover effect on binational
collaboration in the Colorado River.

4 Findings: partners in management? Recent trends in US-Mexico
Colorado River relationship

To examine the evolution of binational water agreements and transboundary relations in
the Colorado River, our research follows a mixed methods approach (Creswell, 2008). We
began a narrative review of academic literature and policy documents, including bina-
tional environmental agreements, diplomatic statements, joint reports, news articles and
press releases. We then conducted semi-structured interviews with key players engaged
in the US—Mexico cooperation process in the basin (n=22) in 2019, including US and
Mexican representatives from government, non-governmental, and academic institutions.
We derived an initial list of interviewees through our document analysis, later expanded
using the “snowball sampling” method (Naderifar et al., 2017), in which interviewees were
asked to provide recommendations of other key participants in the process. Interviews were
conducted in person and via the phone between April and August 2019. Interviewees rep-
resented upper and lower basin US states, federal agencies (US Bureau of Reclamation,
CONAGUA, and IBWC), academic institutions (Univ. Arizona, Colegio de le Frontera,
and Colorado State Univ.), and environmental NGOs (Sonoran Institute, Audubon, Pronat-
ura Noroeste, and Western Resource Advocates). See “Appendix 17 for a list of the types
of stakeholders interviewed. Due to the sensitivity of the ongoing binational diplomatic
processes, participants were assured confidentiality. Interview questions focused on inter-
viewees’ role in the binational process, key events and drivers influencing transboundary
governance and binational relations, and possible issues moving forward. See “Appendix
2” for a list of interview questions.

4.1 A bumpy road to the Colorado River Joint Cooperation Process

Stakeholders speak of a series of events and changing hydrological conditions that led to a
more robust and participatory binational cooperation process in the Colorado River Basin,
as opposed to a particular singular moment in time. Modern binational cooperation in the
basin can be traced to restoration efforts around the Delta. Once considered one of the
most productive in the world, the Delta has been devastated by upstream development of
dams and diversions (Pitt & Kendy, 2017). Historically, the US denied legal obligations for
cross-boundary environment flows, while Mexico blamed upstream management for the
severe water quality and habitat deterioration (Zamora-Arroyo et al., 2007). Following a
period of litigation and conflict in the 1990s, a transboundary network of environmental
NGOs and researchers began drafting a new negotiation strategy (Gerlak, 2017). Accord-
ing to a representative active at the time, “The goal was to include the Delta environment
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in river basin decision-making, not on the sidelines, to make Mexico a part of the manage-
ment of the river, not an afterthought” (Interview 9).

The first step was getting countries to acknowledge mutual responsibility. This occurred
in 2000 with the US—-Mexico Joint Declaration to Enhance Cooperation in the Delta, recog-
nizing binational obligations to Article 5 of the Ramsar Convention on Wetlands (USDOI,
2000). Soon after, the IBWC approved Minute 306, establishing a binational taskforce and
setting the framework for transboundary environmental collaboration (IBWC, 2000). In
2005, this taskforce developed the report Conservation Priorities in the Colorado River
Delta, through which both countries began crafting a joint vision and identifying common
goals and opportunities (Zamora-Arroyo et al., 2007).

Continued growth raised concerns with the overall stability of the basin. The US
adopted the 2001 Interim Surplus Guidelines, which determined surplus criteria (USDOI,
2001). These negotiations involved US basin states, federal agencies, irrigation districts,
and water agencies. Other stakeholders, including NGOs, tribes, and the IBWC were only
allowed to contribute during the US National Environmental Policy Act (NEPA) mandated
public comment period (Berggren, 2018). Despite initial consultation with Mexico, the US
declared it would not assume responsibility for environmental impacts across international
borders (King et al., 2014; USDOI, 2001). Lack of proper consideration of the impacts
on water quality and availability in Mexico represented a major disappointment to Mexi-
can stakeholders (Berggren, 2018; King et al., 2014). Disappointments would harden as
the US moved forward with the lining of the All-American Canal (AAC), the 80-mile-
long canal that delivers Colorado River water to agricultural users in California’s Imperial
Valley, triggering perhaps the most significant binational conflict in the past two decades
(Interview 9).

The AAC lining project addressed seepage, maximizing efficiency in water deliveries to
the Imperial Valley but negatively impacting the farmers in Mexico’s Mexicali Valley, who
had become dependent on flood irrigation from canal overflow and groundwater naturally
recharged by leakages (Cortez-Lara & Garcia-Acevedo, 2000; Lesser et al., 2019). Once
again, despite IBWC consultation during the NEPA public comment period, the final deci-
sion did not consider serious environmental and socioeconomic repercussions in Mexico
(Cortez-Lara, 2011; Ries, 2008). As a US representative eloquently stated, “Back then,
maps of the basin ended at the border; whatever happened south of it was not ‘our’ prob-
lem” (Interview 9).

In response to the ACC lining, businesses, civil organizations, and environmental NGOs
challenged the project in US federal court, claiming it would violate Mexican users’ water
rights and US commitment to protect the Andrade Mesa Wetlands (Ries, 2008). The courts
ruled in favor of the lining, but litigation proved to be an inappropriate approach to resolve
this dispute (Cortez-Lara et al., 2009). The conflict raised old grievances, rooted in the
historic salinity crisis of the 1960-1970s, and intensified Mexican farmers’ distrust of US
water management (Cortez-Lara et al., 2009). The US approach raised questions related
to equity, interdependence of groundwater and surface water flows, and the IBWC’s role
in solving disputes. It accentuated underlying asymmetries in the binational relationship
(Interview 7). According to Mumme (2016: 13), the AAC case is the “classic resort to
sovereignty and traditional water management politics north of the border asserting water
allocation claims under the drawing on the 1944 Treaty.” Mexico could have taken the case
to international courts, advocating for a more flexible interpretation of the 1944 Treaty
and claiming the US violated the cornerstone of international law stating a country must
take “all appropriate measures” not to cause significant harm to another nation’s "equita-
ble and reasonable utilization” of international waters, and resort to cooperation, including
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information sharing, consultation, and negotiation (Conca et al., 2006; Ries, 2008). Ulti-
mately, the Mexican federal government backed down, electing not to jeopardize the
broader binational relationship over the canal lining (Interview 22).

As drought persisted, the US began negotiating the basin’s first shortage-sharing agree-
ment: the Colorado River Interim Guidelines. Adopted in 2007 and in effect through 2026,
the Guidelines established shortage-sharing agreements to allow for coordinated reservoir
operations. Once more, the US viewed the process as a domestic matter. While the USBR
models assumed Mexican contributions at different shortage triggers, Mexican stakehold-
ers were excluded from the negotiations; participation mechanisms for appropriate bina-
tional negotiations did not exist at that time (Interview 22). Mexico was notified about the
process and progress through binational meetings and learned the US wanted to establish
binational shortage-sharing, purposefully avoiding activating the “extraordinary drought”
clause in the 1944 Treaty (Interview 8).

Domestically, the US experienced institutional misunderstandings during the negotia-
tions. According to a former federal government representative, the USBR did not have a
“good appreciation of the role of the IBWC in the process and the implications of treaty
obligations” in water management decisions at the time (Interview 17). Nor did the USBR
realize the need to go through formal diplomatic procedures through the IBWC to achieve
formal agreements with Mexico (Interview 17). Environmental NGOs working on both
sides of the border filled this communication gap, highlighting opportunities for mutually
beneficial outcomes from expanding binational cooperation, and igniting conversations
between local stakeholders (King et al., 2014).

4.2 Setting the foundation for modern binational collaboration: the CRJCP
and beyond

In this context of drought, emerging transboundary conversations, and with the desire to
lessen or resolve ongoing tensions, the US and Mexican governments launched the Col-
orado River Joint Cooperative Process (CRJCP), through the 2007 Joint Declaration on
Colorado River Issues, between the US Secretary of the Interior and the Mexican Embassy.
The CRJCP formalized a binational decision to collaborate on matters related to hydrologi-
cal and climate change, ecological restoration of the Delta, water conservation, augmenta-
tion, and efficiency (USDOI, 2007b). The Joint Declaration stressed that all negotiations
pertaining to the basin should happen through the IBWC, recognizing Mexico as an equal
partner in river governance (Berggren, 2018).

Stakeholders interviewed overwhelmingly spoke of the CRJCP as being important for
trust building, consistency, continuity, knowledge co-creation, and innovative policy and
management actions. The CRJCP included the establishment of the Binational Core Group,
charged with binational negotiations, and four binational technical work groups, tasked
with jointly analyzing and co-creating data and developing proposals with set goals, strate-
gies, monitoring, and evaluation processes (Zamora-Arroyo et al., 2007). Membership was
contingent upon a formal invitation by the IBWC and included federal and state representa-
tives, as well as environmentalists from NGOs and universities from both countries (Bus-
sey, 2018; King et al., 2014). In January 2009, the two countries renewed their commit-
ment for collaboration issuing the Joint Declaration on Colorado River Issues (USDOI,
2019), setting the stage for five milestone Minutes to the 1944 Treaty.

Minute 316 represents the first binational water agreement resulting from the CRICP.
It emerged out of a long-standing conflict between environmentalists and water managers
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over the Yuma Desalination Plant (YDP) and a two-year binational consultation process
seeking to mitigate the potential impacts of a pilot run to the Cienega de Santa Clara, a
nearby wetland (IBWC, 2010a). Shortage-sharing conversations remained stalled until
April 4, 2010, when a devastating 7.2 Richter scale earthquake hit Northern Mexico. The
earthquake significantly damaged Mexican irrigation canals and inhibited Mexican officials
from delivering its full Colorado River allotment (Sanchez & Cortez-Lara, 2015). From the
US perspective, this was a humanitarian issue, as well as an opportunity to be a “good
neighbor” and regain trust and credibility (Interview 7). Storing Mexican water in US res-
ervoirs provided greater flexibility and stability to the larger river system. Participants view
the 2010 earthquake as “a watershed event,” kicking the collaborative process into “high
gear” and ultimately, shifting the dynamic of the binational relationship (Interview 16).

The crisis set into motion Minute 317, which provides a conceptual framework to guide
collaboration, and Minute 318 which adjusted delivery schedules and added flexibility.
Mexican researchers De la Parra and Heredia (2015: 4) refer to Minute 317 (2010) as “the
official birth certificate” for what was already known as the CRICP. It established the bina-
tional Consultative Council, composed of federal government and basin state representa-
tives, to provide legal, administrative, and policy recommendations and explore cooper-
ative opportunities (IBWC, 2010b). Minute 318, for the first time in history, established
the conditions for temporarily storing Mexican water in US reservoirs, due to the infra-
structure damage caused by the earthquake (IBWC, 2010c). On behalf of the USBR, basin
stakeholders began inviting Mexicans into broader basin discussions, offering a seat at the
table in the Colorado River Water Users Association, and including Mexico in the CRB
Annual Operating Plan, which reports on past and projected water operations (Interview
18). Building from this cooperation, the US and Mexico signed two landmark Minutes in
the coming years—Minute 319 and 323.

Experts on both sides of the border point to Minute 319 (2012) as the highlight of the
CRICP. In effect through 2017, this interim agreement brought Mexico into broader river
management. Referred to by the Mexican section as “the whole enchilada” (Interview 8),
Minute 319 included water conservation investments for irrigation water-use efficiency in
Mexico, and unprecedented ecological restoration measures. It extended existing humani-
tarian stipulations and established the Intentionally Created Mexican Allocation, allowing
voluntary temporary storage of Mexican water in US reservoirs (IBWC, 2012). Both coun-
tries would benefit from temporary high reservoir conditions and added flexibility, provid-
ing more adaptive water management in response to drought and climate variability (Ger-
lak, 2017). Remarkably, Minute 319 established a three-way commitment between the US,
Mexico, and a network of NGOs to implement a pilot pulse flow in 2014, releasing up to
158,000 acre-feet of water to the riparian corridor to reconnect the river with the ocean
(Berggren, 2018; Pitt & Kendy, 2017). The pulse flow created significant momentum in
favor of binational collaboration and promoted public awareness of environmental consid-
erations in water management (Interviews 14 and 15).

The negotiations around Minute 319 faced significant obstacles (Berggren, 2018). Ini-
tially US basin states were not allowed in the room during official negotiation; as lead
negotiators, federal government representatives would periodically consult with them.
According to basin state representatives, the IBWC remained protective of their respon-
sibility over shared waters, while basin states demanded participation, considering vested
interests and obligations tied to binational agreements (Interview 17). Despite initial resist-
ance from Mexico, viewing negotiations as a matter between sovereigns, in 2011 the US
internally decided new agreements would require explicit consent from US state repre-
sentatives (Interview 17). Soon after, the IBWC changed the structure to allow basin state
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participation, while retaining decision-making power, which as one state representative
noted, led to a “sea of change,” facilitating approval processes (Interview 15). The Mexican
federal government decided not to include states or water users in Minute 319 negotiations,
despite approximately 85% of Mexico’s Colorado River allocation is used for agriculture
in the Mexicali Valley in Baja California and San Luis Rio Colorado in Sonora (Cortez-
Lara, 2011). At the time, it was considered “nonviable” due to lack of clear representation
among agricultural users (Interview 15), as high rates of temporary water right transfers,
from small-scale to large-scale farmers, had deteriorated social cohesion (Carrillo, 2009;
Cortez-Lara, 2011).

Minute 323, in effect from 2017 to 2026, builds on its predecessor, provides guidelines
for surplus and shortage-sharing, establishes the “Mexican Water Reserve” for additional
voluntary storage, emphasizes cooperation regarding salinity and hydrological variability,
includes water provisions for environmental flows for ecological restoration, and expands
investment in water conservation projects in Mexico (IBWC, 2017). Minute 323 establishes
the Binational Water Scarcity Contingency Plan (BWSCP), through which both countries
will reduce additional volumes of water based on Lake Mead elevations. The BWSCP was
negotiated parallel to the Drought Contingency Plans in the Lower Basin and was contin-
gent upon their approval (IBWC, 2017). Mexico made a concession by being treated as an
equal in terms of US consumptive uses and taking a greater proportional cut under low-
est reservoir levels than the Lower Colorado Basin states altogether IBWC, 2017). While
some claim Minute 323 furthers the concept of equitable apportionment by affirming the
proportional sharing of drought and reciprocal right to surplus (Bussey, 2018), others criti-
cize it for setting a dangerous precedent by allowing the US to exchange money for water
to fulfill 1944 Treaty obligations (Lewis, 2019).

Although representatives from Mexican states and irrigation districts were invited into
the binational process, Minute 323 was signed in secret before the public signing ceremony
due to lack of popularity among some farm and labor unions in Mexico (Interview 9). As a
result, researchers have raised questions of fairness, transparency, and equity for the Mexi-
cali farmers (Interviews 6, 7, and 11) and the Cocopah (also Cucapd) Tribe, who live along
the lower Colorado River and Delta, and according to some observers have not been suf-
ficiently engaged in recent negotiations (Lewis, 2019).

5 Conflict and cooperation in Colorado River governance: changing
perceptions and patterns of engagement

We observe an ebb and flow of conflict and cooperation in the region over the past two dec-
ades. Modern cooperation strengthened through the emergence of a collaborative govern-
ance network, led by an environmental NGO coalition bound together through mutual con-
cern over the Delta. Minute 306 generated optimism for binational collaboration, but this
positivity was quickly clouded by a series of disagreements over the ACC Lining dispute
and the adoption of the 2001 and 2007 Interim Guidelines that degraded trust between the
US and Mexico. These conflicts were connected to increased pressure on water resources
and highlighted the inadequacy of binational consultation provisions at the time (King
et al., 2014).

Consistent with Mirumachi and Allan (2007), increased water scarcity and population
growth in the basin, along with environmental degradation in the Delta, heightened conflict
intensity in the region. Although seemingly opposing, increased conflict intensity paired
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with increased collaboration around ecological restoration, led both countries to establish
the CRJCP and shaped the content and process behind a series of groundbreaking trans-
boundary agreements. Tensions served as catalysts for transboundary collaboration (Zei-
toun & Mirumachi, 2008), as we can see through more than a decade of active participa-
tion in the CRJCP.

The CRICP illustrates how effective cooperation goes beyond signing a treaty and
establishing an IRBO, but rather depends on the interplay of a number of factors over time,
including continued commitment to cooperation, strong and well-funded transboundary
institutions, key actors’ leadership and ability to take advantage of emerging opportunities
and adapt to changing conditions (Marty, 2001; Renner et al., 2020). The co-production of
science by transboundary work groups and the increased involvement of binational NGOs
are key drivers of cooperation and an expanding stakeholder process (Gerlak, 2017). This
aligns with a growing body of scholarship around the importance of collaboration in the
production of science to support more effective and participatory water governance (e.g.,
Armitage et al., 2015; Bouleau, 2014; Edelenbos et al., 2011; Milman & Gerlak, 2020).

Through our temporal analysis covering the past two decades (2000-2019), we observe
how transboundary water agreements are influenced by long-term environmental, institu-
tional, socioeconomic, and political changes, as well as by short shock periods like natural
disasters, that can provide opportunities for transformative change (Renner et al., 2020).
Figure 2 illustrates key events and agreements in the binational relationship over the past
two decades. This includes a diverse set of events that shape and transform the bina-
tional relational across multiple scales from the subbasin to the national and international,
reflecting the multi-level governance that characterizes water governance (Gupta & Pahl-
Wostl, 2013). It includes events that can be seen as more long-term in nature, reflecting
legal negotiation processes, like the Minutes to the 1944 Treaty, and also more short-term
shocks, like the 2010 earthquake. Consistent with Renner et al. (2020), we observed how
long-term and short-term contextual changes can inform strategies key actors employ to
bolster the resilience of transboundary institutions and take advantage of these opportuni-
ties to pass unprecedented transboundary water management strategies like the shortage-
sharing guidelines. We find shock events can accelerate change and provide opportunities
for actions and policies not previously possible in situations where the groundwork has
been laid through trust building and information sharing.

Most experts in the basin point to the CRICP as a key milestone, serving to shift Mex-
ico’s role in river management from a passive recipient of water, following a strict inter-
pretation of the 1944 Water Treaty, to an active participant in decision-making (Interview
22). Throughout our interviews, Mexico’s current role in basin governance was described
by diverse stakeholders on both sides of the border, as “growing,” “emerging,” “solid,”

EI Mayor-Cucapah
Earthquake
Apr 2010

Joint Declaration on C.R. Issues
Jan 2009

Joint Declaration to Enhance Interim Short
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Surplus Guidelines Actions in the C.R.
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Min 317 .
Apr 2010 Pulse Flow DCP
Mar 2014

Jan 2001 *“ ‘ ‘ May 2019
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
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Min 306 CRICP Min 318 Min 319 Min 323
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Min 316

September 2003 April 2007
All-American Canal Lining Dispute

Fig.2 Key events and agreements in US—Mexico Colorado River relationship in the twenty-first century
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“technical,” and “internalized,” transcending administration changes on both countries
(Interviews 1, 2,3, 4,6, 7,10, 12, 13, 15, and 16). This is in contrast to earlier views of the
binational relationship where Mexico was perceived to serve in more of a “subservient”
role (Interview 17). One Mexican researcher characterizes it this way: “It was like Mexico
was a sort of passenger; the US would decide where to go and the passenger was expected
to go there. Although they (US) were looking for Mexico’s good will, there was no under-
standing or awareness of how to negotiate” (Interview 5).

In addition, insiders to the negotiations emphasized the significance of establishing a
shared technical language and of time spent understanding each other’s positions and nego-
tiation styles, exploring possible actions and their political and economic implications on
both countries (Interview 10). Initially, each country had separate data and hydrological
models, which created significant inconsistencies and generated skepticism (Interview 17).
After four years exploring alternatives, the group determined the Colorado River Simula-
tion System used by the USBR was robust enough to be useful for both countries. The
USBR shared the technology, expertise, and rationale behind management decisions with
Mexican stakeholders through a series of technical trainings (Interview 10). As a US basin
state representative stated, having “the same data, same tools, and similar technical conclu-
sions” significantly accelerated the conversation, illustrating the need for transparency and
information sharing to build trust in the negotiations of transboundary agreements (Inter-
view 10). The CRJCP also included a series of binational trips to familiarize stakehold-
ers on water management realities and limitations in their respective countries (Mumme
et al., 2018). Binational trips and compatible hydrological modeling played important roles
in promoting transparency, which is thought to bolster effectiveness, legitimacy, effec-
tive governance, and sustainability in the transboundary context (Berggren, 2018; Gupta,
2010).

Through the CRICP, Mexican stakeholders demonstrated their ability to diplomati-
cally achieve mutually beneficial agreements in times of scarcity. Figure 3 illustrates
how Mexican participation, and thus the scope of binational agreements, was limited
prior to the CRJCP around water deliveries and salinity issues. Following the CRICP,
or post-CRJICP, Mexico is more engaged on a number of fronts from water deliveries to
ecological restoration. Mexico conceded to shortage-sharing, but it also shares in sur-
plus, has greater flexibility in deliveries, and receives US funding for investments in
water conservation projects and ecological restoration. In the transboundary context,

(" )
Pre-CRJCP [Post-CRJCP )
« Water deliveries - Water deliveries according to 1944 Treaty
achordmg to 1944 - Quality (Salinity control, Min 242 stipulations)
reat'y . « Part of Colorado River Water Users Association
+ Quality (Salinity (CRWUA)

control, Min 242

: . «Involved in USBR Annual Operation Plan, 24-
stipulations)

month study (modeling) and technical webinars

« Voluntary water storages in Lake Mead and greater
flexibility in deliveries

« Shortage and surplus sharing

« Water conservation and water augmentation
projects

« Ecological restoration in the Delta

. Y, \ J

Fig.3 Scope of Mexican participation in Colorado River Basin
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Hamilton (2018) argues that the ultimate effectiveness of collaboration depends on
whether participants perceive processes to be fair, which in turn depends on partici-
pants’ opportunities to influence policy outcomes and goes beyond consultation at ini-
tial stages or merely having a seat at the table.

The evolution of the binational relationship is also reflected in changes in the nego-
tiation process and structure. Historically, the two countries interacted only through for-
mal, diplomatic processes. Although the CRICP remains under the IBWC umbrella, it
has evolved to encompass a combination of formal negotiations among the high-level
policy group (Minute Negotiating Group, which turns into the Minute Oversight Group)
and various binational technical work groups (i.e., environmental, projects, salinity,
hydrology, desalination, AAC, etc.) (Interviews 14, 15, 18, 19, and 20). Figure 4 illus-
trates the structure of the collaborative process and patterns of stakeholder engagement
that have resulted under the CRJCP. The arrows portray how federal, state, water users,
academic, and environmental representatives on both sides of the border actively partic-
ipate and represent their interests in the collaborative process. Binational work groups
develop the groundwork for complex negotiations and co-produce scientific knowledge
to guide decision-making (i.e., Minute 319 Colorado River Limitrophe and the Delta
Environmental Flows Monitoring Initial Progress Reports). Throughout the process,
stakeholders continually interact to identify issues, analyze technical approaches, and
craft joint strategies. The high-level policy group oversees the work groups and assesses
policy implications. At the center, IBWC Commissioners support the work groups, ana-
lyze the information and recommendations received, and importantly, retain decision-
making power over binational agreements.

Although the binational environmental coalition plays an important role as advocate
for environmental interests, facilitator, and program implementer, working group par-
ticipation is not permanent (Lewis, 2019). Further, the Binational Environmental Work
Group serves a purely advisory role unable to make binding recommendations to the
IBWC. There is a lack of transparency in these new processes, especially in terms of a
shortage of publicly available data on membership and meeting summaries associated
with the work groups. This limits the potential of transparency to inform and empower,
and help achieve more accountable, legitimate, and democratic governance (Gupta,

Fig.4 CRIJCP stakeholder
engagement process. Source:
Adapted from (Cullom, 2018)
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2010). As water scholar Helen Ingram (2006: 429) argues, “only institutions that are
inclusive, open, transparent, and accountable can bring legitimacy to decisions affecting
the many conflicting water values with a realistic expectation of implementation.”

Despite changing views and new patterns of engagement, concern remains that not
all stakeholders at the subnational level have been equally engaged in the development
of transboundary water agreements. Some researchers have noted that the Cocopah (also
Cucapa) Tribe has not been sufficiently engaged in recent negotiations nor in the network
of actors working on the restoration in the Delta (Lewis, 2019). The 1944 Treaty includes
only the two neighboring nations as parties with standing, and as such, US and Mexico are
not required to consult with affected sovereign tribal nations (Lewis, 2019). In addition,
despite significant investments in irrigation efficiency projects in the Mexicali Valley, some
farmer unions, particularly the Citizen Committee in Defense of Baja California’s Water,
remain skeptical about the process, claiming the IBWC is “selling their water” to the US
(Garcia, 2018). This concern stems from grievances dating back to the salinity crisis of
the 1960-1970s and the more recent AAC lining dispute (Interview 7). Further, farmers
in Mexico face consistent challenges related to water quality and availability, due to high
salinity concentrations in US deliveries, displacement of small-scale farming (Carrillo,
2009), shifting urban and rural dynamics (Cortez-Lara, 2011), increased reliance on over-
exploited groundwater systems, and emerging disputes connected to the construction of a
large brewery, threatening local water supplies (Agren, 2018).

Several Mexican representatives acknowledge the need for stronger public engagement,
as earlier attempts by the IBWC to establish public meetings in Mexico were discontin-
ued (Interviews 11, 10, and 22). Some suggest that Mexican federal entities “block or
limit participation in order to make things go fast and effectively; so, decisions made on
behalf of farmers are perceived as an imposition” (Interview 11). Although some Mexican
authorities suggest these claims do not to represent the majority of users, a representative
acknowledged the need for improved communication, transparency, and engagement with
agricultural users, who will be impacted by stipulations approved in recent negotiations
(Interviews 19 and 22). Similarly, NGO representatives highlight the importance of estab-
lishing a comprehensive communication strategy to share the rationale behind recent agree-
ments, communicate the impact of drought and climate change on existing water resources,
strengthen community resilience, foster trust, and encourage local support for sustained
binational collaboration (Interviews 3, 4, 6, and 9). This speaks to the rich scholarship
around stakeholder engagement in transboundary water governance that highlights the
importance of trust, defined processes, and equal relations to support meaningful engage-
ment (e.g., Berardo & Gerlak, 2012; Jacobs, 2012; Schulz, 2012; Wehn, et al., 2018).

6 Conclusions

In this paper, we examine patterns in transboundary collaboration in the Colorado River
Basin over the past two decades, tracing key events and binational environmental agree-
ments over time. This research provides an interesting case study that broadens our under-
standing of transboundary water governance for two important reasons. First, our study
contributes to the ongoing debates in the scholarship around the nature of the binational
relationship between the US and Mexico over the Colorado River, and the role of the
IBWC in the transboundary governance. We offer a temporal analysis, looking at change
over the past two decades, drawing on perspectives from key players “inside” and “outside”
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the decision-making table (Renner et al., 2020). As such, this research contributes to the
scholarship through its focus on transboundary water governance as evolving and dynamic,
with an institutional landscape shaped by patterns of conflict and cooperation among stake-
holders at multiple levels. Second, from a policy perspective, this research is timely given
the upcoming renegotiations of domestic and binational drought contingency plans and
shortage-sharing guidelines in the basin, which will significantly impact water governance
in the region for years to come.

Taken together, we observe an ebb and flow of conflict and cooperation, along with
changing perceptions and patterns of stakeholder engagement. Our findings speak to Mex-
ico’s evolving role, from a narrow, limited role following strict interpretation of the 1944
Treaty toward a more creative partnership demonstrated in recent binational agreements,
namely Minutes 316, 317, 318, 319, and 323. This suggests evidence of a heightened col-
laboration characterizing the binational relationship between the US and Mexico on shared
Colorado River governance. We observe how water governance is influenced by long-term
and short-term contextual changes that can inform strategies key actors employ to bolster
the resilience of transboundary institutions and take advantage of opportunities for trans-
formative change. Our study illustrates the evolution of the binational relationship is also
reflected in changes in the negotiation process and structure, which highlights the impor-
tance of trust and relationship building, transparency, knowledge co-production, and infor-
mation sharing to foster collaboration.

Yet, this research also uncovers an uneven institutionalization of participation and
transparency in the basin. There exist concerns that some stakeholders at the subnational
level—especially tribes in the lower Colorado region and farmers in the Mexicali Val-
ley—have been insufficiently engaged. Further, there is a lack of transparency associated
with some of the new collaborative processes around restoration of the Delta. Among other
benefits, ensuring adequate and diverse participation could help gain political support and
credibility, disprove misinformation, diminish sources of conflict and unnecessary costs,
validate users’ concerns, and create awareness of the threats posed by climate change and
the benefits of cooperation across borders (Ingram, 2006).

This research contributes to the scholarship through its temporal and multi-scalar analy-
sis, focused on transboundary water governance as evolving and dynamic, with an insti-
tutional landscape shaped by patterns of conflict and cooperation among stakeholders at
multiple levels. From a policy perspective, this research comes at a critical period in the
Colorado River given the upcoming renegotiations of domestic and binational drought and
water scarcity contingency plans, which will have significant impacts on water govern-
ance in the region. Yet, we would be remiss if we did not acknowledge the limitations and
limited generalizability of our research. Future research might more fully examine power
asymmetries and dynamics inside the binational work groups. Field research could shed
greater light on the interests and claims of the tribes and Mexican farmers in negotiations
and governance. Further, this research did not fully capture the impact of the latest political
changes in transboundary water governance processes. At a December 2020 workshop one
of our authors participated in, Mexican researchers expressed concern that new administra-
tive changes and turnovers in Mexico have led to a lack of coherent water policy and strat-
egy, impacting the US-MX binational relationship and widening the disconnect between
the federal narrative and local water concerns.

With the domestic and binational shortage guidelines and drought contingency plans
set to expire in 2026, the coming years will test the strength of the current binational
cooperation process and offer opportunities to experiment with new engagement strate-
gies. Can regional cooperation remain strong, despite changing administrations, ongoing
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militarization of the US—-Mexico border and expansion of a border wall dissecting and
threatening the shared environmental landscape (Maine, 2020), growing animosity in the
Rio Grande/Bravo watershed (Kitroeff, 2020), climate pressures, and the new limitations
and engagement challenges presented by the COVID-19 pandemic? Recognizing that col-
laboration can be difficult, slow-moving, and time consuming, all eyes are focused to see
how Mekxico is engaged, or not, in the forthcoming negotiation process and whether that
engagement is done in a respectful, fair, and mutually beneficial manner to all stakeholders

in the Colorado River basin.

Appendix 1: Interviewee list

Number Interest/Category Country
1 Former Basin-state representative UsS
2 Environmental NGO representative usS
3 Environmental NGO representative Mexico
4 Environmental NGO representative us
5 Research/Academia representative Mexico
6 Environmental NGO representative Mexico
7 Research/Academia representative usS
8 Former federal agency representative Mexico
9 Environmental NGO representative usS
10 Basin-state representative UsS
11 Research/Academia representative Mexico
12 Federal agency representative UsS
13 Basin-state representative UsS
14 Basin-state representative UsS
15 Basin-state representative usS
16 Research/Academia representative usS
17 Former federal agency representative usS
18 Federal agency representative UsS
19 Federal agency representative Mexico
20 Federal agency representative Mexico
21 Former federal agency representative UsS
22 Federal agency representative Mexico

Appendix 2: Sample interview questions

Background and role in the process

e Can you tell me a little bit more about your work and experience related to the Colo-
rado River and US-Mexico relations?
e How would you describe your role and your institution’s role in the binational process?
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If applicable, could you tell me more about the binational working group you are part
of?

Mexico & water governance

How would you describe Mexico’s role in Colorado River governance?

When we say Mexico, what do we mean? What stakeholders come to mind?

Has this role changed in the past decades? In what ways?

What drivers do you think influenced these changes? Leadership, non-governmental
organizations, emergencies?

What are your perceptions on the different stakeholders’ (US, Mexico, states’, water
utilities’ and NGO sectors’) participation in the negotiation and implementation of
recent IBWC Minutes (317, 318, 319 and 323)?

How do other stakeholders engage in the basin? What does that look like? Seen as an
equal?

Binational relationship

How has the relationship (US-Mex) changed over time? Why? (Leadership, need, bina-
tional NGOs?) What has worked? What has not?

Is there any key moment/event that changed or influenced this relationship?

Based on the timeline: Are there any key moments I am missing? Are there any that
you don’t deem as important?

Have evolved in any way from conflict and litigation toward collaboration and coopera-
tion? Do you think any further evolution in the discussions would be beneficial?

Are there other venues, besides the IBWC for binational collaboration in the basin?

Is the conversation structured in a way to ensure an inclusive approach? Are there pro-
cesses that you have seen or are familiar with that do engagement better?

Shortage-sharing guidelines

Did Mexico play any role in the negotiation of the 2007 Shortage Guidelines (Colorado
River Interim Guidelines for Lower Basin Shortages and the Coordinated Operations
for Lake Powell and Lake Mead)? Was Mexico included in the conversation? Why or
why not?

What do you foresee Mexico’s role to be in the process of renegotiations? 2020-2026
What are possible pathways for Mexico’s engagement in the renegotiation of the guide-
lines?

What do you see as the key issues moving forward? Do you think the conversation
will/should evolve from referring to drought (short-term) toward incorporating climate
change (long-term)?

Other contacts/recommendations

Are there other key individuals engaged in the process that we should be contact? Do
you have any recommendations for our research (resources, etc.)?
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