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The twin facets of urban hydraulic reach - cities’ appropriation of water from surrounding regions and irri-
gation use of urban wastewater over a growing rural footprint — form an emerging global policy chal-
lenge, especially as democratizing societies seek institutional means to address both urban growth and
water scarcity. A central concern of this paper is to demonstrate that policy regionalism, as a process-
based understanding of institutions and decision-making, better explains the causes, forms, and out-
comes of hydraulic reach than do more structural approaches. Hermosillo, Mexico presents an unfolding
case of rural-urban tension for control over rivers and aquifers as well as the infrastructure for water cap-
ture, storage, conveyance, and wastewater release. The analysis employs process documentation of water
transfer and wastewater negotiations through interviews, review of primary documents, and field obser-
vations. Hermosillo’s recourse to negotiated agreements and quasi-market transactions, led by an emerg-
ing group of public sector innovators, advances understanding of water policy in Mexico by moving
beyond prevailing concerns with the water reform’s neoliberal underpinnings to exploration of rapidly
changing urban-centered experimentation. We conclude that evolving urban-rural power disparities
and water resource landscapes of urban growth will drive continued expansion of hydraulic reach in
water-scarce regions globally.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

Regions around the world experiencing rapid population and
economic growth are confronted with environmental sustainabil-
ity challenges (Meinzen-Dick and Ringler, 2008). Water available
to meet a range of human and ecosystem demands is a particularly
scarce resource (Molle and Berkoff, 2009). Cities increasingly pro-
vision their needs by transferring water from rural areas (Celio
et al., 2009). At the same time, water transfers are made compli-
cated by the widespread practice of urban agriculture and waste-
water use in irrigated agriculture, in which the physical
movement of water into the city limits does not necessarily entail
an outright sectoral change of use. In this paper we seek to better
understand the causes and forms of urban hydraulic reach, and to
improve explanations of future outcomes. We take a policy
regionalism perspective, here conceived as the institutional and
territorial articulation of control over resources, by adding spatial
considerations and dynamic institutional process to the concept
of “regional institutional frameworks around the delivery of
strategic resources and assets” advanced by Ward and Jonas
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(2004, p. 2123). We apply this to the negotiated and contested pro-
vision of public water and wastewater services. Case material is
drawn from Hermosillo and northwest Mexico; however, our anal-
yses are conceived in more generic terms with relevance for other
high-growth, water-scarce regions.

Political and institutional contexts are crucial in shaping rela-
tions forged among cities and regions, because evolving geogra-
phies of competition are produced through the concentration of
power and wealth. New regionalism takes as axiomatic economic
and creative competition among urban centers and this approach
seeks to explain diverse conditions (Ward and Jonas, 2004). As
we will demonstrate, a regionalist perspective can account for
changing relations between cities and regions. Conversely, examin-
ing specific cases of urban power dynamics (McCann, 2003) may
yield a depth of contextual understanding that is not readily scal-
able to other contexts. Consideration of cities’ embeddedness in
national and global power structures as well as their influence on
regional decision-making helps to situate specific cases within
broader governance frameworks (Bulkeley, 2005), but still requires
an empirical assessment of dynamic relations such as we under-
take here.

We are concerned with the urban centeredness of resource pro-
visioning, infrastructure development, and environmental deci-
sion-making, particularly the ways in which cities position (and
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re-position) themselves in relation to the state and to the regions
in which they exercise power. There is growing evidence that
“in-between” cities reshape regional power relations in unex-
pected ways (Young and Keila, 2009). Lacking global cities’ access
to state financial and institutional resources, smaller cities are
compelled politically to position themselves regionally to mobilize
resources in unique ways. Resource provisioning requires infra-
structure development, which can play a crucial, often divisive,
role in inter-connecting cities and regions (MacKillop and
Boudreau, 2008; McFarlane and Rutherford, 2008).

Service provision and coverage are consistently higher
within the city compared to the rural periphery - true for both
developing (Castro, 2007) and developed countries (Wescoat
et al., 2007). Rural-urban water disparities have considerable
health, labor, and financial implications for disempowered, low-
income groups and have been seen to compound rural-urban
migration (Swyngedouw, 1997). Historically, cities sourced water
from the local environment, entailing little by way of infrastructure
or competing claims over the resource. However, as water sources
become physically scarce through depletion or access becomes
limited due to pre-existing, defensible claims, cities resort to water
appropriation and transfer from other, more distant uses and users
(Howe and Goemans, 2003; Johns, 2003). In many water-scarce re-
gions agriculture represents the pre-existing use cities must com-
pete with (Diaz-Caravantes and Sanchez-Flores, 2011; Celio et al.,
2009; Eden et al., 2008; Rosegrant and Ringler, 1998). It should
be noted that farmers or irrigation districts are very often engaged
in mutual competition.

Because cities’ water transfers and wastewater use have place-
based specificity, the negotiation of resource control in a polycen-
tric decision-making arena (Hajer, 2003) requires consideration of
the spatial dimensions of hydraulic reach. Source and transfer, up-
stream and downstream, urban and rural, water and waste all have
unique spatialities that overlap with power and institutional
arrangements (Sanderson, 2002) to condition the case trajectories
observed. This casts in sharp relief the evolution of water manage-
ment decision-making as driven by the urbanization phenomenon
so prevalent not just in Mexico but globally. In the case examined,
the roles of federal agencies and municipal authorities evolve in
unexpected ways with relation to private interests seeking to drive
water and wastewater allocation. This necessitates our method of
process documentation (akin to Lemos et al., 2002). Evidence is
drawn from interviews of urban managers and their legal counsel,
farmers and their representatives, federal and state regulators, and
water policy analysts, coupled with review of background docu-
ments and final signed agreements.

Structural approaches to the urban water imperative do not
adequately account for the dynamism seen in negotiated resource
regimes. The innovation of urban authorities and water managers
in expanding cities’ hydraulic reach and the resulting redefinition
of state-city power relations pose the central theoretical challenge
of understanding institutional innovation driving hydraulic reach.
By innovation, we refer to new, untested modes of decision-
making that challenge status quo jurisdictional authority. Negoti-
ated settlement of competing claims is replacing unilateral water
appropriation; this produces new outcomes for winners and re-
quires adaptation by losers. Local, state, federal, and non-state ac-
tors are forced to navigate new scales of governance by crossing
administrative boundaries and water resource spatial units. In
the process, they modify their roles at multiple institutional levels
and across territorial and administrative domains.

Policy regionalism thus sheds light on the internal dynamics of
the city-region by exposing the relations between the urban center
and the territory in which it is situated. This is particularly apparent
for the procurement of goods and services on demand in the city,
and has important ecological consequences. We advance this new

regionalist understanding by identifying and situating agency and
actors, who function as innovators within the city-region. Our inter-
est is to enhance explanatory value of the causes, forms, and out-
comes of urban hydraulic reach particularly when compared to
other, more structural understandings of the urbanization of water
(Swyngedouw, 2004) and differential power dynamics in water pro-
visioning (Bakker, 2003, 2007). Our understanding is based on anal-
ysis of process and dynamics, and particularly innovation that may
subvert or circumvent established power relations. The case evi-
dence we present suggests that large-scale hydraulic infrastructure
approaches, which have high financial and transactions costs, may
under certain circumstances give way to negotiated solutions using
economic incentives, among other policy tools.

Following this introduction outlining the paper’s conceptual ap-
proach, we present and discuss the Hermosillo case while seeking
to exemplify generic processes of growth under water scarcity. We
complement Hermosillo’s unique physicalities with characteriza-
tion of institutional dynamics and the roles of federal, state, muni-
cipal, ejido (communal land tenure), and private-farmer actors.
Thereafter follows a section on the water crisis of the 1990s, which
highlights the city’s quest for the next water transfers and the
growing wastewater challenge. We review large-scale water trans-
fer initiatives for their relevance to the current context; the first
three are failed attempts: El Novillo aqueduct (Section 5.1), the
Kino desalination plant (Section 5.2), and the northwest hydraulic
plan (Section 5.3); while the fourth, Sonora Sistema Integral (So-
nora Si, Section 5.4), is a proposed program that partially seeks
to revive elements of the first three embedded in a sweeping infra-
structure plan with Hermosillo at the center. Three water transfer
cases—contested by Las Malvinas (Section 6.1), negotiated with Los
Bagotes (Section 6.2), and redundant in El Molinito (Section 6.3)—
along with emerging negotiations over the city’s wastewater in La
Manga and Villa de Seris (Section 7) represent the innovations that
we contend are currently shaping water policy in Mexico. We con-
clude by refining the understanding of policy regionalism as ap-
plied to hydraulic reach and institutional dimensions of urban
water and wastewater.

2. Historical water geographies of Hermosillo

Hermosillo, with a population of one million, is the capital of
the state of Sonora in northwest Mexico (Fig. 1) and has begun
appropriating water from an agricultural region where arid condi-
tions make irrigation essential. Sonora’s irrigated area is unsur-
passed in Mexico, and the water requirements of agriculture
increase from the Rio Mayo in southern Sonora to the Colorado Riv-
er in the north. Only a decade ago, when Mexico’s political regime
was more authoritarian, a presidential decree would have sufficed
for the city to transfer water from agriculture or release sewage
untreated to farmers. Now, with increasing democratization, these
processes require negotiation by local governments with powerful
private growers and ejido farmers (communal-tenure smallholders
who have lost substantially in ongoing water reforms).

The geography of Hermosillo’s hydraulic reach and institutional
innovation is generic to many urbanizing regions worldwide facing
water scarcity, climate change, and variability. Local policy actors
must either conform to or explicitly challenge existing institutional
authority structures in moving their initiatives forward. Barkin and
Klooster (2006) provide critical commentary on the realignment of
authority for urban water management in Mexico. Beyond the
municipalization of water service provision in Mexico (Pineda
Pablos, 2004; Sanchez Meza, 2008), Hermosillo’s hydraulic reach
illustrates the challenges cities worldwide face with water
allocation, waste management, and pollution abatement.

Key to understanding the city’s policy regionalism initiatives for
water and waste is a brief examination of the city-region’s
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Fig. 1. Location of Hermosillo, Sonora in northwestern Mexico.

Fig. 2. Local Water Sourcing, Circa 1700.

antecedents. Population and economic activity in northwest Mex-
ico during the Colonial period were mostly occupied in mining,
trading, small-scale agriculture and ranching in the mountainous
Sierra to the east; Hermosillo was a relatively small settlement
on the southern fringes of the Sonoran Desert. However, once de-
clared the capital of the state of Sonora in the early 19th century
and with increasing importance as a military outpost in warfare
against Seri, Apache and other indigenous groups, Hermosillo grew
to become the region’s urban hub. During the early period of
growth (17-19th centuries), water was supplied to Hermosillo
via a system of canals drawing from the Rio Sonora and its tribu-
tary the Zanjon (Fig. 2).

Aninfluential figure in Hermosillo’s development, Abelardo Rod-
riguez was President of Mexico (1932-1934) and later as Sonora

Governor (1943-1948) oversaw the 1944 construction of the dam
bearing his name. Sited just upstream of Hermosillo (Fig. 3) the res-
ervoir had the multiple purposes of flood control and to ‘make use of
the water flowing to the sea’ for irrigation. Only later, as a result of
population growth during the 1970s, did the city come to exert a de-
mand sufficiently high enough that the reservoir was used to supply
the city (Moreno Vasquez, 2006). The process of this initial agricul-
tural-urban water transfer was gradual (1970-2000), with the city
displacing agricultural land that had previously been irrigated from
the reservoir. It should be noted that vestiges of the irrigation dis-
trict relying on the reservoir can be found in the wastewater irriga-
tion area of peri-urban Hermosillo along the banks of the Rio
Sonora. This is discussed in further detail in Section 7 and repre-
sents Hermosillo’s bidirectional water-wastewater reach.
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Fig. 3. Hermosillo and planned water augmentation infrastructure.

The combined demand for water for urban and irrigation pur-
poses in the Rio Sonora valley, including the Costa de Hermosillo
(CH) between the city and the coast (see Fig. 3) grew to signifi-
cantly exceed available supplies, resulting in intermittent drying-
and-filling of the Abelardo Rodriguez reservoir. More insidiously,
this has led to aquifer depletion (see Table 1), resulting in rapidly
receding water levels and salinization of the coastal fringe of the
CH aquifer, despite claims that participatory management of the
CH aquifer was a success (CONAGUA, 2003). As a result, by the
early-1990s Hermosillo was outgrowing its own place-based water
endowments and was compelled to pursue negotiated arrange-
ments to meet water demand.

3. Institutional dynamics

The National Water Commission (Comisién Nacional del Agua,
CONAGUA) was created in 1989, the product of a then already
well-established, centralized, and technocratic water planning

Table 1
Water balance of Rio Sonora aquifers. Source: Moreno Vasquez (2006) based on 2002
CONAGUA data.

Aquifer Recharge Volume Estimated  Deficit
(MCM?/year) concessioned for actual use (MCM/year)
use® (MCM/year) (MCM/year) (use/recharge)

CH (Costade 250 431 430 —180 (172%)
Hermosillo)

Rio Zanjon 77 90 109 —22 (142%)

Rio Sonora 67 115 57 +10 (85%)

Rio San Miguel 52 54 57 -5 (110%)

2 Million cubic meters (MCM).
b See Section 3 on concessions.

process that continues to the present with the National Water Plan
(Plan Nacional Hidraulico, various dates). Due to the political and
ideological influences of the 1988-1994 presidential administra-
tion of Carlos Salinas de Gortari, subsequent aspects of the Mexican
water reform process bore a distinct neoliberal imprint (Wilder
and Romero Lankao, 2006) in step with modifications to Article
27 of the Mexican Constitution (Wester, 2008). These changes cre-
ated private usufruct rights but retained national ownership of
water. The 1992 promulgation of the Ley de Aguas Nacionales
(Law of the Nation’s Waters, LAN) established the Public Registry
of Water Rights (Registro Piblico de Derechos de Agua, REPDA),
which took a decade to ‘regularize’ rights as time-bound conces-
sion titles renewable at CONAGUA'’s discretion.

Analysis of the neoliberal character of Mexico’s rural
development (Walker et al., 2008), environmental law, and natural
resource management (Barkin and Klooster, 2006) has character-
ized the ideological underpinnings of the reform process. We seek
to more fully explain organizational interplay and the resulting
authority structures that have emerged from the reform process,
including the promotion of financial self-sufficiency and private
participation in the management of local water systems. In Sonora,
water utilities were transferred to the municipalities in the 1990s,
but Hermosillo’s was not transferred as a municipal corporation
until January 2002 due to the local politics of utility control and
seemingly insurmountable obstacles to hydraulic reach.

Of particular interest in this paper, then, are the city’s conten-
tious claims to water that are exerted with only partial justification
to newly created, formal water rights in the REPDA. Based on ob-
served formal and informal attributes of evolving authority struc-
tures, our analysis suggests that the locus of decision-making
and the process employed to (re-)allocate water and address pollu-
tion are increasingly based at the municipal level in Mexico’s prin-
cipal cities. We find that federal authority assumes a regulatory
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role supported by financial cost-sharing, relief of water rights’ dues
in exchange for regulatory compliance, and related fiscal incen-
tives. Sidelined in Mexico’s realignment are state government ac-
tors; although a state water commission (Comisién Estatal del
Agua) does exist in Sonora, its powers are limited in no small mea-
sure by insignificant state-level public expenditure. Scott and
Banister (2008) have also noted that decentralization along river
basin lines is indicative of CONAGUA'’s efforts to bypass state deci-
sion-making. The Sonora Si infrastructure proposal, described be-
low, is an attempt to situate Hermosillo at the center of a state
government-led planning initiative, a further example of a region-
alist approach to extending hydraulic reach.

In Hermosillo, water is provided by Agua de Hermosillo (AH),
which is legally established as a public corporation and governed
by a board (junta de gobierno). The mayor chairs the junta and di-
rectly appoints the AH director. AH’s operational budget is largely
met from water service fees, which do not provide for infrastruc-
ture or investment costs that invariably must be covered by
federal, state, and municipal funds. The utility is not financially
self-sufficient and remains dependent on subsidies for a significant
share of its investment costs. Given that the municipal government
changes every 3 years without a re-election option, the AH director
tends to rotate in 3-year intervals as well (there were four directors
between 2002 and 2010). Such turnover punctuates water supply
and wastewater initiatives as described here, requiring continual
innovation by new actors.

AH has undergone an institutional learning process characteris-
tic of adaptive water management (Pahl-Wostl, 2007). The city has
been forced to position its initiatives in a rapidly evolving regula-
tory context—one that its own quest for water is shaping in the
process. Unilateral positions driven by expedience and financial
imperatives are giving way to negotiated arrangements as AH
innovators attempt to address its growth and water demand chal-
lenges. In so doing, relations with the Hermosillo mayor and So-
nora governor proved instrumental in countering well-organized
opposition to rural-urban transfers. Thereby, the city exerts nor-
mative influence on decision-making for water allocation. Large,
capital-intensive plans for water supply augmentation have so
far remained an elusive option for the city; nevertheless their dis-
cursive value to lend support for more immediate solutions to the
water challenge should not be underestimated.

The institutional landscape is clearer and the financial resources
more forthcoming for water supply (partly based on drought, cli-
mate change, and scarcity discourses; see Morehouse et al., 2000)
than for sewage and wastewater. The city has neutralized opposi-
tion to the lack of wastewater treatment by pursuing negotiated
agreements with an unexpectedly compliant group of sewage
farmers. Experience elsewhere in Mexico and other countries sug-
gests that the residual character and social connotation of waste
will continue to relegate lower priority to this challenge until fed-
eral pollution control and accompanying financial resources are
mobilized. The impetus for this is not expected to come from the
city or farmers who stand to lose their wastewater entitlement.

Increased municipal and state-level decision-making over
water responds not just to the institutionally driven decentraliza-
tion of water management (Wilder, 2009) but, more critically, to
the increasingly complex landscape of actors, challenges, and local
needs that distant and disinterested regulators in Mexico City are
capable of addressing. Local innovation, we contend, must con-
structively engage federal authority exerted by the CONAGUA re-
gional office, demonstrated in this case to play a crucial role in
regulating the transfers. The lack of local impetus for wastewater
management may ultimately return to regionally based federal
authority and financial resources. As a result, Mexico's water re-
forms are today less about the structural underpinnings of the neo-
liberal model than they are about process, authority, and

alignment with competing interests locally as demonstrated by
the case evidence we assemble and present below.

4. Water crisis of the 1990s and next “target” transfers

Since the early 1990s, Hermosillo has actively sought new
water sources to support its continued growth; however, numer-
ous attempts to secure new sources have failed. In 1994, President
Carlos Salinas inaugurated a new well in La Victoria (Fig. 4) claim-
ing that the city now had water for 30 years, but the well turned
out to be contaminated with fluoride and was abandoned. Subse-
quently, a riverbed infiltration gallery was constructed but never
functioned. While seeking new water sources, the city had to sur-
vive on a program of water austerity with significantly reduced per
capita consumption and efforts to improve water efficiency (Pineda
Pablos, 2006).

Attempts to transfer water must take into account the 86% of
the Rio Sonora basin’s water that is used for agriculture (CONA-
GUA, 2003). Farming here has followed the boom and bust of com-
modity crops (cotton, table grapes, and pecans) and export
markets, interspersed with basic grains (wheat) and subsistence
food crops (Lizarraga Garcia, 2004). Market volatility combined
with a significant withdrawal of agricultural subsidies and rising
input prices have had serious consequences for farmers (Wilder
and Romero Lankao, 2006). Government programs to offset farm-
ers’ risk targeted mechanization and water-efficient irrigation
technology, estimated to cover 50,000 ha in Sonora (Muro Vasquez,
2004). Subsidies have largely been captured by large-scale com-
mercial producers with the result that disadvantaged smallholder
farmers are disproportionately subject both to water resource var-
iability and quality degradation (salinity) as well as to market
vicissitudes (Eakin, 2006).

Interviews in Estacién Pesqueira, on the Rio Sonora’s Zanjon
tributary northeast of Hermosillo, provide farmers’ views on
groundwater scarcity and their own adaptive response. Large pro-
ducers rely on intensive irrigation. Illustrative of the adaptive
mechanisms employed by large-scale commercial farmers, one
grower interviewed pumps 100 liters per second (Ilps) from
200 m deep using a 400 horsepower electric motor to irrigate 30
hectares (ha) of table grapes plus 30 ha of his neighbor. Their water
sharing is informal although electrical power fees and pump main-
tenance are split between the two. CONAGUA measures monthly
water volume using water meters installed at the growers’ cost.
In earlier fieldwork, water meters were found not to be installed,
out of order, or simply not recorded; however, CONAGUA'’s ability
to monitor and enforce concessioned volumes has improved.

The Zanjon and CH areas provide evidence of farms going out of
production resulting from groundwater depletion. Regulations al-
low, with prior CONAGUA authorization, the relocation of a defunct
well to another location on the farm or another location within the
same aquifer provided the water right concession and pumped vol-
umes are not increased. Despite being capital-intensive, well relo-
cation is common and has concentrated groundwater concessions
in the hands of powerful growers under a form of rural-rural trans-
fer with important equity implications. CONAGUA has the regula-
tory authority to prevent this by not renewing concessions, but
pressure from farmers associations has been intense.

“We are the target” for Hermosillo’'s water expansion, one
Zanjon farmer 30 km northeast of the city exclaimed, fretting that
there was no remedy to weekend getaway ‘ranchettes’ already
cropping up around their farms. However, Hermosillo as a hydrau-
lic and political adversary would, he indicated, require solidarity
and organization among neighboring farmers. One neighbor, a
large farmer operating 450 ha who is also a leader of the CH
farmers’ association where the Bagotes groundwater transfer
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Fig. 4. Hermosillo’s hydraulic reach, 2010.

(Section 6.2) took place, has rallied Zanjon private growers who
have their own association that works with members to leverage
federal labor support and promote marketing. Currently, no nego-
tiations have been initiated between the city and Zanjén farmers
who seek compliance with CONAGUA regulations and who, to
demonstrate this, have played a role in the installation of water
meters that CONAGUA monitors. Nevertheless, the Zanjén aquifer
is in serious overdraft with extractions exceeding recharge by
42%. The future of intensive groundwater-based commercial farm-
ing in this valley is uncertain, even without the city’s growing
hydraulic reach.

5. Failed large-scale transfers

It is instructive for our consideration of the process dynamics of
Hermosillo’s hydraulic reach to assess lessons learned from failed
large-scale infrastructure projects. In particular, these shape cur-
rent strategies by strengthening networks and heightening the role
of Hermosillo’s policy entrepreneurs, which conceptually are best
understood in regionalist terms.

5.1. El Novillo aqueduct

Precedents exist in Mexico for major inter-basin water transfer
schemes to supply growing metropolitan areas, e.g., Mexico City,

Tijuana, and Monterrey (Scott et al., 2007). Hermosillo considered
within-basin supplies from the Rio Sonora to be ultimately limiting

for its growth and cast its eye east to the El Novillo reservoir on the

Rio Yaqui, the largest freshwater body in the state. A straight-line
distance of 140 km over the mountains would require a 162-km
aqueduct, the city’s most ambitious water appropriation yet.

In 1995 the water utility director of the AH-precursor (Comision

de Agua Potable y Alcantarillado del Estado de Sonora de Hermo-
sillo) began promoting the El Novillo transfer idea (Pineda Pablos,

2007). Despite the fact that Sonora shares the Rio Yaqui with the
state of Chihuahua, crossing this jurisdictional boundary proved
less difficult for the city than confronting Sonora’s own Yaqui
Valley farmers, who vehemently opposed the El Novillo transfer.
The city’s initial strategy was to publicly appease farmers while
simultaneously pursuing closed-door deals to pressure for state

government cost-share. Contract solicitations for the aqueduct

were issued with the intent to close a deal before the state govern-
ment changed in 1996. Numerous bids were received; however,
state authorities cancelled the process in light of the full implica-
tions of the financial crisis and devaluation of the peso. Water
supply and its administration in the city continued to face deteri-
orating short-term prospects such that drastic supply rationing
measures were adopted in 1997 and 1998 (EI Imparcial, October
2, 1997; December 7, 1997). The El Novillo transfer remains very
much in play as the central and most expensive infrastructure
element of the proposed Sonora Si water program (Section 5.4).
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5.2. Coastal desalination

Hermosillo abandoned, at least temporarily, the El Novillo
scheme but was forced to consider other options to resolve the un-
met demand for water. In May 1999, state officials presented desa-
lination as the preferred alternative. The planned reverse osmosis
plant would produce 2531 Ips (80 MCM per year) from brackish
water extracted from 40 wells drilled in the CH aquifer 20 km from
the coast. Once desalinated, the water would subsequently be
pumped 111 km to the city (El Imparcial, May 13, 1999) at an esti-
mated cost—perceived by decision-makers and the public as extre-
mely high—of Mex$ 2.1 billion' including the plant, aqueduct, and
recurring costs. Initial figures set the tariff to supply desal water to
consumers at Mex$ 5.00 per cubic meter, a considerable increase
over existing rates.

Contract solicitations for the desal scheme were widely pub-
lished in the national press and over the Internet on May 12,
2000. That summer, as the national and local electoral campaigns
were being waged, a public debate raged with the CH farmers over
the impacts the project would have on their irrigation district. Or-
ganized producers claimed that pumping brackish water would
only further saline water ingress (El Imparcial, July 29, 1999), a
process already in an advanced stage as a result of agricultural
pumping. Following the July 2000 elections, on September 26,
2000 the state government backed down from plans to pump the
brackish-seawater transition zone and to the farmers’ satisfaction
instead announced it would drill new wells along the coast (El
Imparcial, September 27, 2000).

The election results played a determinant role in the institu-
tional dynamics of the desalination scheme. On September 15,
2000 the candidate of the Partido Accién Nacional (PAN) party,
which that past July had just taken the Mexican presidency and
to which Hermosillo’s large growers were also aligned, was sworn
in as Hermosillo mayor. He had publicly opposed the project on the
basis of its high recurring costs for operations and maintenance
(that would have to be borne by the city, even though the federal
government would have paid much of the initial costs for construc-
tion), and in relatively short order on April 26, 2001 promoted a
series of simpler, lower-cost water transfers solutions. The process
was too far along, however, to simply be abandoned. On April 3,
2001 contract bids were received and the solicitation closed. Of
the eleven bids, Unién Fenosa came in at Mex$ 8.22 per cubic me-
ter of water delivered to the city. Authorities quickly approved the
bid and sent it to the state congress to approve a Mex$ 300 million
line of credit as a contract guarantee for the firm to break ground
and initiate the project.

In the face of the desal plant’s imminent construction, the
mayor formally solicited the state government to transfer author-
ity for water service to the city, based on 1983 reforms to Article
115 of the Mexican Constitution conferring to municipal govern-
ments the responsibility for water and sewerage. The mayor would
veto the desal plant using municipal prerogative over water result-
ing from the October 31, 2001 simple majority vote of city council
to “municipalize” water service. Thus, indirectly and as a result of
collateral municipal action, the desal project was cancelled. With
the planned shift from brackish water to seawater as the source
and the additional conveyance required, the desal option had esca-
lated in price. With the January 24, 2002 publication of the city
council’s municipalization accord in the state’s official bulletin
(Number 7, Section 7), the water utility was formally transferred
to the city.

! For the period analyzed, the exchange rate can be assumed to be a representative
US$ 1 =Mex$ 10.

Institutionally, the utility’s transfer to municipal administration
(that opposed the desal project) and with a finance authorization
proposal that faced serious challenge in the state congress, the pro-
ject’s proponents had little scope to maneuver. Furthermore, the
December 2000 swearing in of Vicente Fox of the PAN as president
of Mexico had two important ramifications for Hermosillo’s water
quest. The PAN municipal authorities drew strength from their
party’s historic victory at the national level. More importantly from
our perspective on the locus of negotiation and authority, however,
CONAGUA's role as the primary federal arbiter and decision-maker
on water management—national and local—was sidelined to regu-
latory observer.

5.3. Northwest Mexico hydraulic plan

The ultimate water transfer is the Plan Hidraulico del Noroeste
(PLHINO, Fig. 5), a massive inter-basin river linking scheme on the
pattern of the California State Water Project, the Central Arizona
Project, Spain’s National Water Plan (Sauri and del Moral, 2001),
and other major infrastructure projects. If implemented as
planned, PLHINO would irrigate over half a million hectares of
cropland, adding a tenth of Mexico’s total irrigation. Generating a
gigawatt of hydropower, its eight new dams and six diversion
works would convey water through thousands of kilometers of ca-
nals. Crucially, its proponents claim it would assure urban water
supplies to cities including Hermosillo. At US$ 6 billion, PLHINO
would cost 0.54% of the total federal budget over 10 years, equiva-
lent to 4.5% of the rural development budget or 9.0% of the com-
bined budgets of the federal agriculture and environment
ministries. Without projecting cost over-runs typical for mega-
infrastructure, the benefit-cost ratio is a slim 1.13 with an esti-
mated 10.75% internal rate of return (Small, 2007).

Despite the challenges in crossing multiple state boundaries
and river basin divides, PLHINO remains in play and appeals to
the Sonora public imaginary for the simple reason that augmenta-
tion of irrigation, in our view, provides an attractive quid pro quo
for today’s rural-urban water transfers. Which parched farmer
would object to water from distant Nayarit and beyond? PLHINO
is tacit compensation for El Novillo or CH desalination. We do
not expect PLHINO will ultimately be implemented, although some
individual components have already been subsumed in Sonora Si.
However, the scheme is emblematic of expanding hydraulic reach
and demonstrates how the most ambitious transfers would pit fed-
eral initiative acting in concert with state- and local-level interests
against opposition in source water basins.

5.4. Sonora Sistema Integral

The Sonora Integrated System is an agglomeration of past,
failed-now-resurrected, and future hydraulic reach proposals cen-
tered around meeting Hermosillo’s growth imperative while pla-
cating regional agricultural interests. Dubbed Sonora Si (Yes
Sonora, with the double meaning from the SI acronym), the pro-
gram is proclaimed as the “sum of ideas, experiences, and efforts
of all times” (May 7, 2010 workshop presentation by representa-
tive). Predicated on urban water scarcity in the face of agricultural
water abundance (domestic and industrial uses reportedly have fif-
teen times less water than farming and ranching in the state), So-
nora Si would “recover lost water” through efficiency gains
without “closing agricultural land; instead, it would increase
hectareage”.

Following the quid pro quo logic of current urban water appro-
priation in exchange for future irrigation development, agriculture
would benefit from Mex$ 3 billion in infrastructure for inter-state
transfer of water from Sinaloa to the south into Sonora’s Mayo val-
ley, irrigation improvements in the Yaqui valley where water
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Fig. 5. Northwest hydraulic plan (Plan Hidraulico del Noroeste, PLHINO).

transfers out of agriculture are hotly contested by a well-organized
and politically connected irrigation district, and assorted irrigation
augmentation plans. The El Novillo transfer and treatment of Her-
mosillo’s wastewater (to be reused predominantly for urban pur-
poses, no longer for peri-urban farming) are budgeted at Mex$
4.5 billion under Sonora Si. Stand-alone desalination at San Carlos
(skirting the contentious CH plans described above) combined with
major infrastructure upgrades for smaller cities and towns are also
designed to appeal to the electorate.

Envisioned to cost Mex$ 11.8 billion, the program seeks to raise
40% of the required capital through private build-operate-transfer
contracts, with an additional 34% to come from federal funds, and
the remainder to be met through investment by Sonora state (15%),
irrigation districts (3.9%), Hermosillo city (3.8%), and smaller cities.
The urban bias of the balance between investment and planned
infrastructure is clear.

Resistance by farmers to the perceived loss of water to the city
has been backed by political representation of the powerful Yaqui
valley irrigation district, supported in some instances by social net-
works and agricultural-town women’s groups. Environmental
interests have rallied, unsuccessfully given the primacy accorded
to human uses for municipal or agricultural uses of water, in favor
of additional instream and estuarine flow, instead of the prevailing
public view that this water is “lost” to the sea. In a May 2010 inter-
view, an Hermosillo-based water manager indicated that the cur-
rent strategy is for the city to negotiate agricultural water rights
on the Yaqui River north and upstream of El Novillo reservoir, in

recognition of the difficult prospects of Sonora Si securing agricul-
tural water transfers through investment in irrigation efficiency
improvements downstream in the major irrigated valleys.

6. Water transfer innovations

The city’s water challenges could not be resolved by large infra-
structure alone, and this option has proven elusive. Instead, a
process-based approach was employed, as we outline below. The
1990s growth in Hermosillo’s water demand and drought-induced
variability in water availability combined to expose AH’s institu-
tional vulnerability. In February 2002, the utility returned to muni-
cipal government management after decades of administration by
the state. From 2002 to 2009, the utility had four changes of direc-
tor, a rotation that has severely limited the utility’s long-term plan-
ning horizons and forces a short-term focus on the 3-year period of
the municipal government.

Intermittent supply with limited service hours per day that had
been initiated in 1996 was met with stiff public opposition. Bill-
boards around town for private, gated communities offered “no
water rationing” based on off-grid groundwater sources. Our ef-
forts to interview the current AH chief functionaries led us to engi-
neering managers who detailed millions of liters and kilometers of
pipelines needed to address water scarcity (see Fig. 4); for them,
further water transfers were inevitable. An interview with an exec-
utive of the previous board and his legal counsel, responsible for
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the major transfer agreements of the 2003-2006 period, depict an
agency frantically seeking to adapt to growth and water scarcity by
appropriating and transferring water to the city. The transfer
agreement documents and other details gleaned from this particu-
lar interview permit us to reconstruct the city’s approach to the
transfers. We subsequently interviewed farmer leaders who had
been involved in the same negotiations and we recount here their
positions.

In 2003 the Hermosillo mayor met with the Sonora governor to
address the challenge of water for Hermosillo and raised the city’s
intent to pursue rural-urban transfers (see also Pineda Pablos,
2006). The mayor and AH viewed the aquifers surrounding the city
as a “strategic reserve”, particularly those to the north and east
where groundwater was concessioned to individuals instead of to
farmer associations from whom the appropriation of water would
be more difficult. AH also considered drilling new, untitled wells
under the drought emergency provisions of article 41 of federal
water law (LAN regulations); however, this option was seen as pro-
visional and the wells would subsequently have to be closed, indi-
cating that growth was the foremost imperative for AH and the
city. AH opted to pursue the definitive transfer through negotiated
purchase of rights instead of temporarily renting or pursuing op-
tional forbearance agreements with farmers (as has been discussed
in the US context by Colby et al. (2007)). Water renting on a tem-
porary basis was seen to carry significant transaction costs for both
sellers and regulators (CONAGUA), as well as idle infrastructure
used to convey the water to the city in years when rental options
were not exercised, e.g., because other sources were sufficient to
meet demand.

6.1. Contested transfer: Las Malvinas groundwater wells

The first transfer was initiated in 2004 from the Malvinas locale
in the Rio San Miguel basin 35 km to the northeast of Hermosillo,
but this was significantly set back due to organized local protest,
CONAGUA opposition, and insolvency of cash-strapped AH. Begin-
ning in 2003, three commercial growers incorporated as a private
company in Malvinas offered to sell 250 Ips to the city under a
homegrown build-own-operate-transfer proposal. AH directors
viewed as particularly attractive the Mex$ 28 million in venture
capital raised by growers and their financiers, and as a result they
pursued the Malvinas transfer with some vigor. Under the pro-
posed 20-year agreement, AH would purchase a cubic meter of
water at Mex$ 3.22, reduced over the first 10 years to Mex$ 2.19
to account for pipeline and infrastructure amortization. The agree-
ment specified that water transferred would: (a) be no less than
200 Ips and (b) comply with national drinking water standards.
During the 20-year lease period, the growers were to retain title
to the water. In their view this would obviate the need for change
of REPDA status from agricultural to public-urban use and, criti-
cally, would allow growers to take continued advantage of the sub-
sidized agricultural power tariff in order to pump and supply water
to the city. AH entertained at least two other similar offers in the
Mex$ 3.00 per cubic meter range. CONAGUA opposed the proposal
and succeeded in having the signed agreement annulled based on
the de facto change of use and uncertainty over whether the inves-
tors or the city would assume responsibility to pay CONAGUA the
volumetric water use fees (waived for agriculture but collected at
Mex$ 0.30 per cubic meter for public-urban use and up to Mex$
8.00 for commercial and industrial uses). These fees represent an
important source of CONAGUA revenue.

Meanwhile, the Malvinas scheme faced strong local protest,
particularly by ejidatarios demanding that water transfers be
stayed under all circumstances. A local farmer leader, not himself
an ejidatario, was instrumental in organizing ejido interests to take
possession of the pipeline right-of-way. AH was forced to acquire

Malvinas water through outright purchase, reinforcing on AH the
need to institutionally legitimate the mechanisms it pursued for
transfer, i.e., conforming to regulations and based on willing sell-
ers. Additional transfers of agricultural groundwater are planned
from the southeast of the city, collectively referred to as Los
Willard, and it appears that AH has learned the means to acquire
and transfer this water.

6.2. Negotiated transfer: Los Bagotes groundwater wells

AH negotiated water transfer from the Los Bagotes groundwater
wells on the western fringe of the city, part of the CH groundwater
irrigation district over which the city had begun to sprawl. The CH
district had been formally constituted and managed by federal
authority prior to the creation of CONAGUA but in 1992 was trans-
ferred for management by farmers. Moreno Vasquez (2006) de-
scribes the process and implications of decades of intensive
groundwater use in the CH; suffice it to say that serious groundwa-
ter depletion made this a precarious option for transfer. Two fac-
tors, however, explain the selection of Los Bagotes. First,
CONAGUA officials interviewed separately indicated it was their
agency’s role to not simply register, but regulate, transactions of
water rights held in the REPDA as part of a formally constituted
water use rights acquisition program (Programa de Adquisicién
de Derechos del Uso del Agua, PADUA). CONAGUA perceived an
opportunity to reduce total groundwater extraction from the CH
aquifer by insisting on (and actually achieving in the final agree-
ment) a one-third volume reduction as a condition for authorizing
the transfer, i.e., for every three volumes purchased, two could be
transferred to the city, and the remaining one had to be left in the
aquifer with the concession formally closed and removed from the
REPDA. The second more compelling reason was that AH and CH
association leaders perceived the opportunity to strike a deal with
monetary gains for both sides. As with all transactions of this type,
accommodations are made and various interests served.

The AH legal counsel was instructed to seek willing water sell-
ers interested in a price at or below the pseudo-market price of
Mex$ 2.50 per cubic meter stipulated by PADUA. The CH associa-
tion adopted the dual position of formally opposing any water
transfer from agriculture while internally insisting to members
that association leaders would bargain collectively. The first well
owners to step forward were both ejido and private farmers at
the city’s geographical margins where farmland was giving way
to new urban development. The CH farmers association was able
to rein them in on the argument that their first obligation was to
sell their rights to other farmers, but rural-rural water transactions
had been going for significantly lower rates. The peri-urban zone of
interplay raises interesting questions of overlapping jurisdiction.
Neither rural nor urban interests held absolute sway, but both en-
tered negotiations as uncharted territory with uncertain outcomes.
For its part, CONAGUA was experiencing internal contradictions
with regional (Hermosillo-based) CONAGUA officials seeking to
wrest authority from Mexico City in the context of Mexico’s decen-
tralization drive, also a product of the LAN reforms.

In June 2005, AH directors and the CH association met in the
presence of the Hermosillo mayor, the Sonora governor, the CONA-
GUA regional director, and the federal agriculture department re-
gional director. They agreed in principle to jointly address the
city’s water scarcity problem via a 20 MCM per year outright trans-
fer subject to federal regulation including CONAGUA's one-third
conservation condition. With this approval, the association agreed
to consult its members and initiated a collective-bargaining pro-
cess. Driven by the intensification of drought and the seasonality
of summer peak water demand, the asking price rose to Mex$
5.60 per cubic meter (implying a Mex$100 million-plus transaction
on the order of El Molinito - see Section 6.3 - for little more than
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half the water). Farmers and the association had been feeling the
squeeze of rising irrigation costs in the face of uncertainty of farm-
ing at large and in the peri-urban fringe specifically, and saw this
as a windfall opportunity. With the onset of Sonoran summer at
the end of March 2006 and after months of bargaining and be-
hind-the-scenes negotiations, AH acquired use rights for 23 wells
totaling 17.4 MCM transferred to the city at an average rate of
Mex$ 3.26 per cubic meter. The single largest and third largest vol-
umes of the 23 rights sold were from La Habana ejido; one of these
sold only 45% of its right and received Mex$ 2.70, the lowest per
cubic meter rate of all. Whether this reduction was conceded under
duress in order to forge the deal remains a matter of speculation;
however it seems apparent that “willing sellers” were subject to
market distortions based on unequal bargaining positions.

This collective transfer is referred to as Los Bagotes after the lo-
cale where AH pumps groundwater that is then piped into the city.
Repositioning of wells and conveyance lines to the city were re-
quired at additional cost. CONAGUA supervised the capping of
wells representing the one-third required for aquifer conservation.
AH currently operates a battery of thirteen wells that pump 60 mil-
lion liters per day, supplying up to 40% of Hermosillo’s water de-
mand during drought when reservoir water is in short supply.
The next summer 2006, President Fox made a campaign swing
through Hermosillo for the PAN party and inaugurated a package
deal of water infrastructure including Los Bagotes. In the interven-
ing period, a conveyance pipe failed or was tampered with by dis-
gruntled farmers. The facility is currently under guard around the
clock.

There existed no precedent, regionally or throughout Mexico,
for this magnitude of direct financial transaction for water transfer.
Mexico City, Monterrey, Guadalajara, Aguascalientes, Ledn, and
other metropolises have been transferring water from agriculture
based on eminent domain arguments. In these cases, compensation
was made in an indirect manner through infrastructure and irriga-
tion efficiency improvements aimed at irrigated agriculture gener-
ally in the respective region, not targeted at specific individuals.
Hermosillo’s case is thus innovative in at least two respects - spa-
tially and institutionally. First, it accessed significant amounts of
agricultural groundwater in the peri-urban fringe; and second,
the city pursued a directly negotiated transaction approach.

6.3. Redundant transfer: El Molinito

The municipal administration of 2006-2009 oversaw construc-
tion of the El Molinito aqueduct, inaugurated in April 2008. Rela-
tively small in comparison to Monterrey’s 5 cubic meter per
second aqueduct from its adjoining reservoir, El Molinito nonethe-
less is important in Hermosillo’s expanding hydraulic reach; this
scheme conveys 1.1 cubic meters per second of water via a
28.3 km-long, 48-in. pipeline from the El Molinito dam to a water
treatment plant adjacent to the Abelardo Rodriguez reservoir. The
cost of Mex$ 120 million was co-financed by federal, state, and
municipal governments. Technical and water resource uncertain-
ties shadow the project. The aqueduct conveys water from a loca-
tion upstream that is itself subject to water scarcity, and at one
level simply represents water that would otherwise flow subsur-
face to the city’s wells. It does accomplish, however, the appropri-
ation of water from Molino de Camou ejido that is located between
the dam and the city (Diaz Caravantes and Camou Healy, 2005). It
may save electrical energy that would otherwise be used to pump
groundwater, although no economic analysis has been performed.
Worse, is it likely that water diverted upstream from El Molinito
reduces the amount of recharge to the Mesa del Seri and La Victoria
wells that supply the city. It is thus possible that no additional
water is supplied to the city, but simply the same water by a differ-
ent route.

7. Wastewater for ejidos

Even without the major additional water transfers planned
from El Novillo or PLHINO, the current water supply and drainage
regime in Hermosillo creates a significant wastewater challenge.
Despite federal directives for cities to treat wastewater with the
possibility of federal cost-share, Hermosillo is Mexico’s largest
city without wastewater treatment or stabilization. Sewage is re-
leased untreated into the Rio Sonora. In 1994, a wastewater treat-
ment plant contract had been issued and work begun by
Monterrey-based Tecnologia e Ingenieria Avanzada (a subsidiary
of the large construction firm, Protexa). With the financial crisis
of 1995, the government was forced to suspend payments, con-
struction ceased, and the firm sued for damages (a process that
continued over the ensuing decade). Little attention was paid
either by the firm or the city to the claims by the La Manga ejido
to return the land expropriated to construct the plant. The ejido
has threatened to repossess the site, which has lain idle for a dec-
ade, although abandoned half-built concrete infrastructure pre-
vent the estimated 25ha from ever being recuperated for
agricultural purposes.

As an example of the city’s wastewater reach, the system of irri-
gation canals originally constructed for the Abelardo Rodriguez
reservoir now serves as the city’s major wastewater drainage net-
work. Less than 10% is used for power generation cooling water. A
similar amount is estimated in the city’s sanitation strategic plan
to be used in landscape irrigation, clearly demonstrating that agri-
culture remains the primary option for use of wastewater. Initial
fieldwork to explore the city’s geography and institutions of sew-
age encountered a void in the scrutiny and interest shown by pub-
lic agencies and research organizations alike. Sewage has
connotations of residuality that are qualitatively distinct from solid
waste. It is at once perceived as filthy and a hazard (Scott et al,,
2004) and elicits a visceral rejection. The social discourse of “black
water” in Mexico is reflected in public sanitation drives exhorting
the public to clean up (cuerpo =one’s own body, and cuerpo de
agua = water body) by locating waste in its place, an out-of-sight/
out-of-mind simplistic rendering completely unsuited to wastewa-
ter that intermixes with water physically and figuratively in ways
that solid waste do not. In the fluid environment and the public
imagination, there is no ‘place’ to locate wastewater. Lack of social
acceptance will only partially be overcome through public educa-
tion, even if wastewater is posed as part of the solution to water
scarcity and rationing that are equally odious. And in the institu-
tional environment, wastewater falls in the interstices between
the water (supply) and sanitation board charged only with collec-
tion and disposal, federal water regulators whose primary writ is
resource management and regulation, pollution control agencies
that monitor quality and environmental impacts but not social
implications, public health, and agriculture agencies. This chal-
lenge has proved insurmountable for Hermosillo city authorities,
resulting in unplanned wastewater use in agriculture despite at-
tempts to claim wastewater for urban landscaping use.

Hermosillo has a vibrant sewage farming corridor that responds
to the city’s own demand for irrigated produce, chiefly fodder grass
for dairy cows. Milk production and sale occur both formally and
informally. However, given its residual connotations and the direct
water quality implications for agriculture, private farmers with
other livelihood options have dropped wastewater farming, leav-
ing only ejido farmers to adapt and innovate with sewage farming.
In the Hermosillo sewage corridor, these include La Manga, La
Yesca, Piranias, and Villa de Seris. The latter we explore here in
greater detail based on planning documents procured from AH.

The Villa de Seris ejido is located along the Rio Sonora down-
stream of Hermosillo and forms part of the Rio Sonora irrigation
district. The city’s expansion has greatly increased demand and
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prices for land, while also generating increased amounts of waste-
water that the city releases without treatment. Due to the twin
facts that water in the Abelardo Rodriguez reservoir is used for ur-
ban supply thereby diminishing its availability for irrigation, and
that the irrigation canals are used to dispose of a major part of
the city’s sewage, Villa de Seris’s only supply of irrigation is waste-
water. The ejido unsuccessfully sought an injunction against AH for
disposing sewage in the canals. In November 2005, the state agri-
culture department put the number of irrigators in the ejido at 195,
with a total area of 972 ha. The irrigation district collects irrigation
service fees for wastewater, a reversal of the ‘polluter-pays’ princi-
ple. Measurements of wastewater flow are not taken, but estimates
based on canal irrigation practices common in this region suggest
that Villa de Seris’s alfalfa production utilizes half of the city’s esti-
mated wastewater flow of 2500 Ips. Interviews with farmers indi-
cated little opposition to wastewater irrigation; it is a continuous
and reliable supply of irrigation plus it carries all the nutrients
and organic matter needed by alfalfa. However, they are con-
strained in their choice of crops due to regulations and are uncer-
tain about the health and land degradation implications of
continuing the practice.

After past failed attempts to centrally treat the city’s wastewa-
ter, AH initiated plans to construct a smaller plant in Villa de Seris
capable of handling 1.6 cubic meters per second, or two-thirds of
the current wastewater flow. The plans included purchasing
30 ha of land for the plant and negotiations with the ejido to sup-
ply them the treated effluent. In May 2006, AH and ejido leaders
met to negotiate and agree on pursuing a land-for-effluent ex-
change in the institutional context of CONAGUA regulation, with
oversight by the Sonora state agricultural department, state water
commission, and state drinking and water and sanitation commis-
sion. AH’s interest in the negotiation was to define existing use and
thereby retain control over future growth of wastewater. By law,
any water or wastewater discharged to a river (defined as a “fed-
eral water body”) ceases to pertain to the right holder and requires
a discharge permit and fee. CONAGUA had excused AH’s accumu-
lated debt for discharge fees on the condition they complete a
treatment plant no later than December 2007; this condition re-
mains unmet.

The 2006-2009 municipal administration made unfulfilled ini-
tiatives to treat wastewater. In 2007, plans to build a treatment
plant were announced with the intent to complete construction
before the September 2009 end of the municipal administration.
However, inadequate technical expertise and lack of credit have re-
sulted in the project being further postponed. The future is condi-
tioned by Sonora Si investment plans, as discussed above.

The impacts of Hermosillo’s wastewater reach are felt dispro-
portionately by disempowered ejido farmers, who nonetheless
count themselves as fortunate to have some water. The informal
but farmer-accepted practice of wastewater irrigation has obvi-
ated the city’s need to adhere to the ‘polluter-pays’ principle as
enforced on other urban polluters. Sewage disposal in the urban-
izing Rio Sonora corridor is not actively contested by farmers, in
part because of the agricultural benefits they derive. However,
what may appear to be acquiescence is derived from ejidos’
inability to take a seat at the negotiating table (Diaz-Caravantes
and Sanchez-Flores, 2011) opened for the water transfer aspect
of the city’s hydraulic reach. Suboptimal outcomes of this kind re-
sult from unequal power and privilege and perpetuate equilibria
based on interests of the dominant actor, here AH and its custom-
ers who would face the added costs (financial and institutional) of
complying with pollution control. However, growing pressure and
cost-share from CONAGUA regulators will drive the city to treat
wastewater, as evidenced for other metropolises in Mexico
(Barkin and Klooster, 2006).

8. Conclusion

The process-based policy regionalism approach to understand-
ing expanding hydraulic reach yields insights not directly derived
from consideration of power networks and related structural
explanations alone. Chief among these understandings is the sig-
nificance of negotiated transfers, which require policy entrepre-
neurs to navigate both institutional and territorial domains.
Growing demand for water (and wastewater disposal) under con-
ditions of urbanization bring cities into spatial and institutional
juxtaposition with their surrounding rural landscapes. Expanding
hydraulic reach to access new water sources and to manage waste-
water entails traversing new territory (both land and water). This
raises decision-making challenges when hydraulic reach conflicts
with pre-existing resource uses. In the process, decision-makers
must innovate in the unexplored interstices between rural and ur-
ban, and between resource and waste.

From a policy regionalism perspective, Hermosillo’s expanding
hydraulic reach demonstrates that (a) the locus of institutional
innovation is urban-based, (b) state-level interests are either by-
passed or co-opted by the hydraulic reach imperative, and (c) fed-
eral regulatory authority is increasingly legitimized using fiscal
incentives—an option not available at the state level.

Innovators within the Hermosillo water utility experimented—in
part, successfully—with negotiated settlements over water trans-
fers, the most ambitious of which were beyond the scope (institu-
tionally and financially) of the city. Navigating jurisdictional
authority required by hydraulic reach, e.g., inter-state water claims
over El Novillo, proved easier than negotiating or settling contested
claims with organized farmers. Hermosillo continues to manage
wastewater unilaterally despite both informal wastewater use in
irrigation and attempts at negotiated arrangements. Here, federal
fiscal incentives (to build wastewater treatment capacity) will play
a determining role in outcomes expected in the coming years.

The innovations described demonstrate the realignment of ac-
tors and decision-making space that shed light on longer-term pol-
icy trajectories in Mexico’s water reforms. Federal authority has
reconstituted itself in a strengthened regulatory capacity, particu-
larly for environmental sustainability, i.e., aquifer sustainability
and pollution control in the Hermosillo case. Negotiated transac-
tion as the choice of means fits within Mexico’s medium-term neo-
liberal project. Given the opening presented to urban-based
innovation with the partial retreat of federal authority and contin-
ued facilitation at the state level, we consider that future hydraulic
reach initiatives will be emboldened. Where local management
skills are less well developed, however, CONAGUA may continue
to exercise its historical role of the federal authority that circum-
scribes local action - including negotiations — while defining the
scope for innovation.

The ubiquity of urban growth, coupled with water supply and
sanitation imperatives (encouraged by the globally-sanctioned Mil-
lennium Development Goals), will inevitably entail expanding
hydraulic reach in diverse contexts worldwide. This is particularly
true of regional cities like Hermosillo that, unlike national capitals
and global cities, are limited in their ability to rely solely on power
relations to mobilize the investments required for large infrastruc-
ture. We have demonstrated that the ability to meet urban water de-
mands and handle waste will increasingly be based on more

incremental, innovative approaches involving negotiated
settlements.
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