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FIGURE 1. COLORADO RIVER BASIN AND EXPORT AREAS
33

Water institutions in the Colorado River Basin mirror the trans-
boundary relations just discussed in scope and complexity. These 
institutions generally fall into intertwined categories of legal and 
policy infrastructure and physical infrastructure.

The “Law of the River” is the colloquial term for the former cat-
egory.34 Subsumed within it is a body of laws and policies that has 
accumulated mind-bending mass over the past century.35 A nested 

33. PHASE I REPORT, supra note 18, at 1-3, fig.1-1.
34. For a useful survey of the Law of the River, see MacDonnell, supra note 24.
35. For a discussion of the composition and evolution of this framework, see Robison, 

supra note 19.
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international and interstate allocation framework exists within the 
Law of the River made up of (1) an international treaty between 
the United States and Mexico (U.S.-Mexico Treaty (1944));36 (2) 
two interstate water compacts (Colorado River Compact (1922), 
Upper Colorado River Basin Compact (1948));37 and (3) a United 
States Supreme Court decree issued in the seminal litigation of Ari-
zona v. California (Arizona v. California Decree (1963)).38 The Law 
of the River’s allocation framework is inextricably connected with a 
trio of federal statutes that brought into being and continue to 
govern operation of the basin’s vast storage infrastructure de-
scribed below—namely, the Boulder Canyon Project Act (1928),39

the Colorado River Storage Project Act (1956),40 and the Colorado 
River Basin Project Act (1968).41 Entering the scene after the allo-
cation framework and infrastructural legislation had been put into 
place is an overlay of environmental laws addressing subjects like 
salinity control (Colorado River Basin Salinity Control Act 
(1974))42 and biodiversity and ecosystem protection (Endangered 
Species Act (1973), Grand Canyon Protection Act (1992)).43 A wide 
range of federal and federal-state bodies are charged with adminis-
tering different aspects of the Law of the River’s allocational, infra-
structural, and environmental components. Examples include the 
International Boundary and Water Commission,44 U.S. Bureau of 
Reclamation,45 and Upper Colorado River Commission.46 Part III 
will elaborate on further attributes of the Law of the River.

36. Treaty for the Utilization of Waters of Colorado and Tijuana Rivers and of the Rio 
Grande, Mex.-U.S., Feb. 3, 1944, T.S. No. 994 [hereinafter Treaty], (entered into force Nov. 
8, 1945).

37. Upper Colorado River Basin Compact, ch. 48, 63 Stat. 31 (1949) [hereinafter Up-
per Basin Compact]; COMPACT, supra note 25, §§ 37-61-101 to -104.

38. Arizona v. California, 547 U.S. 150 (2006) [hereinafter Decree] (consolidated de-
cree).

39. Boulder Canyon Project Act, ch. 42, 45 Stat. 1057 (1928) [hereinafter BCPA].
40. Colorado River Storage Project Act, 43 U.S.C. §§ 620–620o (2012) [hereinafter 

CRSPA].
41. Colorado River Basin Project Act 43 U.S.C. §§ 1501–1556 (2012) [hereinafter 

CRBPA].
42. 43 U.S.C. §§ 1571–1599 (2016).
43. Endangered Species Act of 1973, 16 U.S.C. §§ 1531–1544 (2016); Grand Canyon 

Protection Act of 1992, Pub. L. No. 102-575, 106 Stat. 4600 (1992).
44. History of the International Boundary and Water Commission, U.S. SECTION, INT’L

BOUNDARY AND WATER COMM’N, https://www.ibwc.gov/About_Us/history.html (last visited 
Mar. 23, 2018) [hereinafter IBWC History].

45. About Us, U.S. DEP’T OF INTERIOR, BUREAU OF RECLAMATION, LOWER COLO. REGION,
https://www.usbr.gov/lc/aboutus.html (last visited Feb. 15, 2018); About Us, U.S. DEP’T OF 
INTERIOR, BUREAU OF RECLAMATION, UPPER COLORADO REGION, https://www.usbr.gov/
uc/aboutus/ (last visited Feb. 15, 2018).

46. UCRC Home, UPPER COLO. RIVER COMM’N, [hereinafter UCRC], http://www.ucr
commission.com/index.html (last visited Feb. 15, 2018).
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From a social-engineering versus physical-engineering stand-
point, it is difficult to say which is more nuanced: the Law of the 
River itself or the plumbing system the legal framework has im-
planted within the Colorado River Basin. No doubt the latter is dif-
fuse and intricate. Glen Canyon Dam and Lake Powell are the ele-
phants in the room within the Upper Basin, while Hoover Dam 
and Lake Mead are their counterparts within the Lower Basin.47

Taken together, these Goliaths contribute slightly over fifty-three 
million acre-feet (maf) of the basin’s more than sixty maf in stor-
age capacity.48 One acre-foot equals 325,851 gallons.49 They exist 
alongside a host of large-scale diversion projects—both in-basin 
and transbasin—such as the Central Utah Project, Colorado-Big 
Thompson Project, and San Juan-Chama Project within the Upper 
Basin, as well as the Central Arizona Project and Colorado River 
Aqueduct within the Lower Basin.50

An imbalance between water supply and demand currently exists 
in the Colorado River Basin that affects thirty-five to forty million 
people reliant on its water—roughly equivalent to between one-in-
eight and one-in-nine U.S. residents.51 Water demand has exceed-
ed water supply on average across the past decade,52 resulting in a 
precipitous drawdown of reservoir storage. For example, Lake 
Mead’s storage plummeted from 22.4 maf to 9.8 maf from 2000 to 
2015.53 On the demand side, agriculture consumes the lion’s share 
of the basin’s flows (approximately seventy percent),54 yet the flows 
also supply major metropolitan areas in each basin state, including 
Denver, Salt Lake City, Albuquerque, and Cheyenne within Upper 
Basin export areas, and Los Angeles, Phoenix, and Las Vegas with-
in the Lower Basin proper or export areas.55

Turning to the supply side, the basin has been in a historic 
drought since 2000, with natural flows at Lee Ferry, the Upper Ba-
sin-Lower Basin dividing point, dropping to levels that are lower 
than any in a century of recordkeeping and some of the lowest 

47. PHASE I REPORT, supra note 18, at 1-3, fig.1-1.
48. Robison et al., supra note 26, at 32–33.
49. Water Science Glossary of Terms, U.S. DEP’T OF INTERIOR, U.S. GEOLOGICAL SURVEY,

https://water.usgs.gov/edu/dictionary.html (last modified Apr. 19, 2017).
50. Robison et al., supra note 26, at 33.
51. Compare PHASE I REPORT, supra note 18, at 1 (estimating absolute size of affected 

population as of May 2015) with U.S. and World Population Clock, U.S. CENSUS BUREAU,
https://www.census.gov/popclock/ (last visited Feb. 15, 2018) (estimating overall U.S. pop-
ulation as of February 15, 2018).

52. PHASE I REPORT, supra note 18, at 1-5, fig.1-2.
53. Robison, supra note 19, at 539 tbl.6 (showing reservoir depletion for this period).
54. PHASE I REPORT, supra note 18, at 1-2.
55. Id. at 1-3, fig.1-1. Many of these urban centers have grown at staggering rates over 

the past few decades. Robison, supra note 19, at 494 tbl.4.
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over the past 1,200 years based on paleo records.56 Average surface 
air temperature in the basin has increased by 2.5 degrees Fahren-
heit (1.39 degrees Celsius) since around the turn of the twentieth 
century.57 Precisely how the basin’s climate will change going for-
ward remains to be seen, but the Bureau of Reclamation has pro-
jected a mean decrease of 8.7 percent in Lee Ferry flows by 2060,58

and researchers have suggested reductions ranging from six per-
cent to forty-five percent by mid-century.59

In a nutshell, the Colorado River Basin can be characterized as 
an intensely relational, institutionalized, and utilized transbounda-
ry basin encompassing some of the most austere, breathtaking ter-
rain in North America. It is also a basin facing a daunting water 
supply-demand imbalance and a host of associated challenges. As 
outlined in Part III, the past two decades have seen a wide range of 
innovative approaches to the Law of the River’s foundational in-
struments in conjunction with the historic drought.60 These adap-
tive efforts, as well as the instruments themselves, offer valuable 
food for thought in other settings around the world.

B. Indus River Basin

Like the Colorado River, the Indus River is also its region’s life-
line. That region extends from where the river rises in Tibet, in the 
upper reaches of the Himalayas, through Indian-administered 
Jammu and Kashmir (an area in which the United Nations (U.N.) 
continues to monitor a ceasefire between India and Pakistan).61

Further downstream, it finally enters its most dependent area, 
across the international boundary into downstream Pakistan 
through the fertile alluvial plains of Punjab and Sindh. The Indus 

56. Drought in the Colorado River Basin, U.S. DEP’T OF THE INTERIOR, https://www.doi.
gov/water/owdi.cr.drought/en/ (last visited Feb. 13, 2018).

57. U.S. BUREAU OF RECLAMATION, COLORADO RIVER BASIN WATER SUPPLY AND DEMAND 
STUDY, TECHNICAL REPORT B B-16 fig.B-7 (2012), https://www.usbr.gov/lc/region/
programs/crbstudy/finalreport/Technical%20Report%20B%20-%20Water%20Supply%
20Assessment/TR-B_Water_Supply_Assessment_FINAL.pdf.

58. Id. at B-65.
59. Letter from Victor R. Baker, Regents’ Professor of Hydrology and Water Res., Univ. 

of Ariz., to Sally Jewell, Sec’y of the Interior 1 (Oct. 12, 2015), www.livingrivers.org/pdfs/
LetterToJewell13October2015Final.pdf [hereinafter Baker Letter]. For an excellent article 
addressing climate change’s historical and projected impacts on basin-wide flows, see Brad-
ley Udall & Jonathan Overpeck, The Twenty-First Century Colorado River Hot Drought and Impli-
cations for the Future, 53 WATER RESOURCES RES. 2404 (2017).

60. See generally Robison, supra note 19 (addressing adaptation of allocation frame-
work).

61. Observing the Ceasefire in Jammu and Kashmir, U.N. MILITARY OBSERVER GROUP IN 
INDIA AND PAKISTAN, https://peacekeeping.un.org/en/mission/unmogip (last visited Feb. 
15, 2018).
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River ultimately drains into the Arabian Sea via the Indus Delta.62

The rivers that make up the Indus River system encompass por-
tions of China, India, Pakistan, Afghanistan, and the disputed re-
gion of Kashmir (see Figure 2 below). 

The Indus Basin accounts for seventy-one percent of Pakistan’s 
territory, spanning across four provinces: Punjab, Sindh, and Khy-
ber Pakhtunkhwa in their entirety, as well as eastern parts of Balo-
chistan.63 In terms of sheer scale, interlinked uses, massive human 
dependence on river water, and geopolitical complexity, the basin 
is unmatched. 

FIGURE 2. INDUS RIVER BASIN
64

Habitation along the river system increases the farther down-
stream one proceeds. This pattern means that human reliance on 

62. See generally Azra Meadows & Peter Meadows, Introduction to THE INDUS RIVER:
BIODIVERSITY, RESOURCES, HUMANKIND (Azra Meadows & Peter Meadows eds., 1999).

63. GITANJALI BAKSHI & SAHIBA TRIVEDI, STRATEGIC FORESIGHT GROUP, THE INDUS 
EQUATION 3 (2011), www.strategicforesight.com/publication_pdf/10345110617.pdf.

64. International Centre for Integrated Mountain Development (ICIMOD), The Hima-
layan Climate and Water Atlas 59 (2015), https://gridarendal-website-live.s3.
amazonaws.com/production/documents/:s_document/20/original/HKHwateratlas2016_
screen.pdf?1483646266.
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the river is greatest in downstream Pakistan, in the heavily settled 
provinces of Punjab and Sindh, because of the vast network of irri-
gation canals built by the British under colonial rule starting in the 
nineteenth century.65 British canal development made Punjab the 
granary of British India.66 Perhaps ironically for such extensive ag-
ricultural development, “[a]round [ninety-two] percent of the 
country’s area is classified as semi-arid to arid, facing extreme 
shortage of precipitation.”67

The network of irrigation canals has only grown since the Parti-
tion of the sub-continent and Independence in 1947, making the 
Indus Basin in Pakistan the largest contiguous irrigation network 
in the world.68 Today, it extends over approximately forty-five mil-
lion acres.69 Given the country’s dependence on this vast irrigation 
network, it is difficult to overemphasize the importance of the In-
dus River system to Pakistan. The constructed and built geography 
of the Indus Basin has shaped the country’s actions and continues 
to affect its calculus of safety, as explored further below. In addi-
tion to the vast economic dependence on irrigated agriculture,
which is responsible for close to a quarter of the country’s gross 
domestic product and employs nearly half of its labor force,70 there 
is growing reliance on groundwater for irrigation, with attendant 
problems of deteriorating water quality.

The most significant addition to the Indus Basin’s water infra-
structure occurred as a result of the IWT between India and Paki-
stan brokered by the World Bank over nearly a decade of negotia-
tions.71 This Article explores the institutional basis underlying the 
IWT, as well as the overall institutional framework of the basin and 
its attendant rules for water management, in later sections. Rele-

65. For an excellent history of the development of the canal colonies of the Punjab, see 
IMRAN ALI, THE PUNJAB UNDER IMPERIALISM, 1885–1947 (2003).

66. Indermit Gill, What’s In Store for India’s Punjab?, BROOKINGS (Mar. 3, 2017),
https://www.brookings.edu/blog/future-development/2017/03/03/whats-in-store-for-indias-
punjab/.

67. Pakistan, Geography, Climate and Population, FOOD AND AGRIC. ORG. OF THE UNITED 
NATIONS, http://www.fao.org/nr/water/aquastat/countries_regions/Profile_segments/PAK-
GeoPop_eng.stm (last visited Feb. 15,, 2018). For a U.S. National Aeronautics and Space Ad-
ministration image depicting the basin’s climate, see https://eoimages.gsfc.nasa.gov/
images/imagerecords/62000/62558/Indus.A2002274.0610.250m.jpg.

68. FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS, IRRIGATION IN 
SOUTHERN AND EASTERN ASIA IN FIGURES 6 (2011), http://www.fao.org/nr/water/aquastat/
basins/indus/indus-CP_eng.pdf [hereinafter FAO].

69. Indus Basin Irrigation System of Pakistan, TRIPLE BOTTOM LINE MAG., http://www.tbl.
com.pk/indus-basin-irrigation-system-of-pakistan/ (last visited Feb. 15, 2018).

70. JOHN BRISCOE & USMAN QAMAR, WORLD BANK, PAKISTAN’S WATER ECONOMY:
RUNNING DRY xxv (Oxford Univ. Press 2005), http://documents.worldbank.org/curated/
en/989891468059352743/pdf/443750PUB0PK0W1Box0327398B01PUBLIC1.pdf [hereinaf-
ter BRISCOE & QAMAR].

71. See generally IWT, supra note 3.
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vant here, the IWT spawned a massive infrastructural program, the 
Indus Basin Replacement Works, that led to the construction of 
two large dams, five barrages, and eight link canals that move water 
from the three western rivers to lands previously irrigated by the 
three eastern rivers allocated to India under the IWT.72 To manage 
these extensive works, Pakistan established a national parastatal 
organization, the Water and Power Development Authority 
(WAPDA), in 1958.73 However, by the terms of the Government of 
India Act 1935—the primary legislative structure of the departing 
colonial government that was the primary foundation of further 
constitutional development in both India and Pakistan after inde-
pendence74—the country retained water management as a provin-
cial subject. It is against this complex backdrop that the discussion 
turns to the challenges that water managers in the basin have faced 
and the institutions they have evolved within this multi-layered di-
vision of authority.

II. WATER CHALLENGES AND INSTITUTIONS IN THE 
INDUS RIVER BASIN

Water managers will not lack for work in the Indus Basin in 
coming decades, as they confront overallocation, climate change, 
and a host of associated challenges. The same can be said about 
governmental officials working at the international and interpro-
vincial levels on the basin’s legal and policy water infrastructure. 
Both prognoses grow out of the material below. In the course of 
shedding light on salient water-related challenges and institutions 
in the Indus Basin, the discussion further elucidates the rationale 
for this Article’s core thesis: The Colorado River Basin may serve as 
a useful reference point for navigating the Indus Basin’s future. 

72. For insightful discussions of the IWT and Indus Basin water infrastructure, see 
ALOYS ARTHUR MICHEL, THE INDUS RIVERS: A STUDY OF THE EFFECTS OF PARTITION (1967);
DAVID GILMARTIN, BLOOD AND WATER: THE INDUS RIVER BASIN IN MODERN HISTORY (2015);

DANIEL HAINES, RIVERS DIVIDED: INDUS BASIN WATERS IN THE MAKING OF INDIA AND PAKISTAN
(2016); IJAZ HUSSAIN: INDUS WATERS TREATY: POLITICAL AND LEGAL DIMENSIONS (2018).

73. PAK. WATER & POWER DEV. AUTHORITY, http://www.wapda.gov.pk/ (last visited 
Mar. 24, 2018) [hereinafter WAPDA].

74. The Government of India Act 1935 was the primary governing statute of British In-
dia. See Constitutional History of India, INT’L INST. FOR DEMOCRACY AND ELECTORAL 
ASSISTANCE, http://www.constitutionnet.org/country/constitutional-history-india (last visit-
ed Mar. 24, 2018). The Constituent Assemblies of both successor countries, India and Paki-
stan, took it as a foundation for their subsequent drafting of the countries’ respective consti-
tutions.



SUMMER 2018] Evolution of Water Institutions in the Indus River Basin 729

A. Overallocation, Climate Change, and Associated Challenges

Perhaps most pressing in the realm of challenges is the basin’s
overallocation. There simply is not enough water for all existing 
uses, much less projected needs. Total water withdrawal was esti-
mated to be 149 maf in 2008, which is an overdraft of approximate-
ly eighteen maf.75 According to another estimate, water demands 
have outstripped supplies in the basin by eleven to twelve maf an-
nually, and this imbalance is projected to get much worse.76 As 
plainly described roughly a decade ago, Pakistan is “close to using 
all of the available surface water and groundwater, yet it is project-
ed that over [thirty] percent more water will be needed over the 
next twenty years to meet increased agricultural, domestic, and in-
dustrial demands.”77 Whether solutions come from adding more 
water (difficult to do), increased savings and efficiency (also diffi-
cult, but perhaps more desirable and feasible), or some combina-
tion of the two approaches, is a matter considered below that ulti-
mately rests with policymakers and water users. 

The shortfall in water supplies is exacerbated by unsustainable 
groundwater pumping78 coupled with the twin menaces of rising 
salinity and waterlogging—a function of canal irrigation on low-
lying lands with inadequate drainage. This intertwined problem of 
canal irrigation, groundwater overdraft, and rising salinity and wa-
terlogging has a long history in the basin. As part of the United 
States’ engagement with Pakistan’s water sector, President Kenne-
dy appointed the White House-Department of Interior Panel on 
Waterlogging and Salinity (White House Panel) to study the prob-
lem.79 While the White House Panel recommended expanding ver-

75. BAKSHI & TRIVEDI, supra note 63, at 3.
76. Id. at 5.
77. BRISCOE & QAMAR, supra note 70, at 29.
78. Frank Van Steenbergen & Mohammed Shamshad Gohar, Groundwater Development 

and Management in Pakistan, Background Paper #11, in JOHN BRISCOE & USMAN QAMAR,
WORLD BANK, BACKGROUND PAPERS, PAKISTAN’S WATER ECONOMY: RUNNING DRY 444, 446 
(2005) [hereinafter BACKGROUND PAPERS], http://documents.worldbank.org/curated/en/
278641468098987847/pdf/529140WP0Box341University0Press2006.pdf (offering overview 
of reliance on groundwater coupled with its lack of regulation and systematic development).

79. See generally WHITE HOUSE-DEPARTMENT OF INTERIOR PANEL ON WATERLOGGING AND 
SALINITY IN WEST PAKISTAN, REPORT ON LAND AND WATER DEVELOPMENT IN THE INDUS PLAIN
(1964). The central tension that the White House Panel shed light on was that, while using 
tubewells to lower the water table was certainly a useful technical fix to Pakistan’s problem, 
if the country continued relying on its extensive irrigation network, trying to get the 
groundwater balance right was ultimately an unreliable way in which to approach the task. 
At the time, it was clear that the country relied too heavily on groundwater for irrigation 
and, perhaps, that it was time to consider reducing the acreage under cultivation. Essential-
ly, reducing the cultivated acreage (which would be politically difficult) would have elimi-
nated the need for perpetual groundwater balancing, even if balancing groundwater were 
technically possible.
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tical drainage and implementing a coordinated program to sink 
“tubewells” to lower the water table and leach salts below the root 
zone of plants, it recognized that the remedy of greater groundwa-
ter use to control waterlogging and salinity may not work in isola-
tion.80 Thus, as part of a broader assault on the problem, the panel 
also recommended potentially reducing the total irrigated area—a
radical suggestion given the scale of the country’s political econo-
my built up around irrigated agriculture.81

Moving forward a half century, the Indus Basin is rife with un-
sustainable groundwater mining. The aquifer underlying the basin 
covers 16.2 million hectares.82 Recent satellite data, however, 
ranked the Indus Basin as one of the most overstressed groundwa-
ter basins in the world.83 This is disturbing news for Pakistan’s
farmers. In Punjab, sixty percent of the water for irrigation comes 
from groundwater.84 And yet, “although there is clear evidence that 
groundwater is being over-exploited, tens of thousands of addi-
tional wells are being put into service every year.”85 This trend is 
especially troublesome because irrigated agriculture is critical to 
the nation’s economy, accounting for a quarter of Pakistan’s gross 
domestic product and employing about half the labor force.86

When it comes to the use of groundwater for irrigation, the num-
ber of tubewells in the subcontinent has grown exponentially.87 It is 
estimated that there are approximately one million tubewells in 
Pakistan that pump between one-third to nearly one-half of irriga-
tion water used annually—approximately fifty maf, a massive quan-
tity.88 The negative externalities of the sheer extent of unregulated 
groundwater pumping merit treatment beyond the scope of this 
Article. It is worth emphasizing, however, that the Pakistani gov-

80. Id. at 64.
81. Id.
82. BAKSHI & TRIVEDI, supra note 63, at 3.
83. ALEXANDRA S. RICHEY, ET AL., QUANTIFYING RENEWABLE GROUNDWATER STRESS WITH 

GRACE, 51 WATER RES. RES. 5217, 5225–26 (NASA Pubs. ed. 2015) (Jul. 14, 2015), 
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1159&context=nasapub.

84. BRISCOE & QAMAR, supra note 70, at 16; Madison Condon et al., Challenge and Re-
sponse in the Indus Basin, 16 WATER POL’Y 58, 63 (2014).

85. BRISCOE & QAMAR, supra note 70, at xvi.
86. Id. at xxv.
87. This pattern is to be expected in the absence of any regulatory authority to oversee 

private parties’ tubewell development and the growing need for irrigation water.
88. Condon et al., supra note 84, at 63; see also Steenbergen & Gohar, supra note 78, at

444, 446 (offering overview of reliance on groundwater coupled with its lack of regulation 
and systematic development); Shahid Ahmad, Water Balance and Evapotranspiration, Back-
ground Paper #5, in BACKGROUND PAPERS, supra note 78, at 156, 160 (arguing for water bal-
ance approach in country’s agro-ecological zones); Shahid Ahmad, Land and Water Resources 
of Pakistan—A Critical Assessment, 46 PAKISTAN DEVEL. REV. 911, 927 (2007) (providing com-
prehensive overview of uses and projected demands of land and water resources) [hereinaf-
ter Critical Assessment].
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ernment is aware of this unsustainable reliance on groundwater 
and its associated problems and has noted, with concern, that since 
the advent of canal irrigation, the water table in half of the coun-
try’s irrigated area has risen to within thirteen feet (four meters) of 
the surface.89 Before the advent of canal irrigation, recharge of the 
aquifer was relatively balanced with withdrawals, and the water ta-
ble hovered at an approximate depth of 100 feet from the sur-
face.90 Significant threats to the long-term sustainability of irrigated 
agriculture in the basin stem from the rising water table and at-
tendant problems of waterlogging (about twenty-eight percent of 
the total irrigated area is affected)91 and salinity (twenty-five per-
cent of irrigated land), which limit overall agricultural productivi-
ty.92 Unfortunately, there is no real solution in sight to help the 
country cope with and repair the unprecedented damage to its wa-
ter and land resources because of the sheer scale of irrigated agri-
culture.93

Reservoirs in the Indus Basin are also plagued with siltation. 
While figures vary, both the Mangla and the Tarbela dams are es-
timated to have lost between twenty and thirty-two percent of their 
storage capacity to sediment deposition.94 This pattern forced the 
Pakistani government to raise the water level in the Mangla Dam to 
increase its capacity, but any additional gain will also eventually be 
lost. According to a United Nations report, “[t]here is an urgent 
need for storage just to replace capacity that has been lost because 
of sedimentation.”95 Yet, replacing storage-diminished reservoirs 
with large new storage infrastructure is no small feat and may not 
be the best solution for the problem of siltation, which largely re-
sults from a combination of the intensity of rainfall and deforesta-
tion in the upper reaches of the dams’ watersheds.96 Tarbela Dam 
was built in 1976, and Pakistan has struggled in the decades since 

89. PLANNING COMMISSION, GOVERNMENT OF PAKISTAN, NINTH FIVE YEAR PLAN (1998-
2003), REPORT OF THE WORKING GROUP ON WATER RESOURCES DEVELOPMENT 15 (1997) 
[hereinafter NINTH FIVE YEAR PLAN].

90. FAO, supra note 68, at 4.
91. Kaiser Bengali & Nafisa Shah, Introduction, in THE POLITICS OF MANAGING WATER 

xiii (Kaiser Bengali ed., 2003).
92. Waqar A. Jehangir & Nazim Ali, Salinity and Sustainability of Agricultural Productivity 

in Irrigated Areas, in id. at 17.
93. NINTH FIVE YEAR PLAN, supra note 89, at 19. See generally WHITE HOUSE-DEPARTMENT 

OF INTERIOR PANEL ON WATERLOGGING AND SALINITY IN WEST PAKISTAN, REPORT ON LAND 
AND WATER DEVELOPMENT IN THE INDUS PLAIN (1964).

94. BAKSHI & TRIVEDI, supra note 63, at 7; BRISCOE & QAMAR, supra note 70, at xiii–xiv; 
Mohsin Jamil Butt et al., Sediment Deposition due to Soil Erosion in the Watershed Region of Mangla 
Dam, 181 ENVTL. MONITORING & ASSESSMENT 419, 419 (2011) (estimating twenty-percent 
loss of capacity).

95. FAO, supra note 68, at 9.
96. Butt et al., supra note 94, at 425–26.
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to initiate new surface reservoirs for the purposes of replacing, as 
well as adding to, storage capacity.97 The country’s farmers turned 
to groundwater to fill the water supply-demand gap, as discussed 
above.98

The Indus Basin also has significant water quality problems. 
Perhaps as much as forty-four percent of Pakistan’s population 
does not have access to clean drinking water.99 As described by a 
U.N. report,

Indiscriminate and unplanned disposal of effluents (in-
cluding agricultural drainage water, municipal and indus-
trial wastewater) into rivers, canals and drains is causing de-
terioration of water quality in downstream parts . . . . The 
polluted water is also being used for drinking in down-
stream areas, causing numerous water-borne diseases.100

Increased use of pesticides and fertilizers in agriculture causes 
“large-scale uncontrolled pollution of surface water and groundwa-
ter.”101

Salinity issues are also significant. Percolation from the irriga-
tion system in Pakistan has resulted in increased salinity levels.102 In 
many areas, soil is encrusted with salt. “[B]y the end of the 1950s[,] 
almost [thirty] percent of all Indus Basin farmland was negatively 
affected by salinity.”103 An estimated fifteen million tons of salt ac-
cumulates in the basin every year.104 According to one study, 6.8 
million hectares of irrigated land have been compromised by salin-
ity.105 The problem is worst in Sindh, where half the irrigated land 
is compromised due to salt buildup.106 Although increased 
groundwater use alleviated salinity issues somewhat, this “solution,”
as noted earlier, led to overdependence on groundwater.107 Fur-
ther, while the greater use of groundwater has increased the total 
water supply, farmers still need to mix groundwater with canal 
supplies to neutralize the higher salinity content of pumped water 
through tubewells, particularly in the dryer winter (rabi) planting 
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100. FAO, supra note 68, at 5.
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season when canal flows are approximately half those of summer 
(kharif) months.108 In addition, studies in several areas suggest in-
creases in groundwater salinity. This is partly the result of sinking 
wells at deeper depths and partly the consequence of nearly five 
decades of pumping. Over time, pumping has churned and mixed 
salts to variable degrees in different irrigation zones and caused sa-
line groundwater intrusion in fresh groundwater zones.109 Unfor-
tunately, little is understood about the hydrological changes within
the basin from the increasingly integrated use of groundwater and 
surface water for irrigation. At the end of the day, as John Briscoe 
highlighted, “salinity management is the biggest and most funda-
mental environmental challenge in the Indus Basin.”110

Finally, there is the specter of climate change—a grave concern 
for many river systems throughout the world, including the Colo-
rado River system, as discussed above.111 The population of Paki-
stan will be “profoundly affected” by climate change.112 Precisely 
what the impacts will be, however, is unclear. Warming could in-
crease glacial melt and exacerbate flooding.113 It could also reduce 
precipitation and eventually reduce water supply.114 Although data 
on actual impacts are mixed and do not show consistent patterns 
across the region, most models suggest the following pattern in the 
Indus Basin: Increased glacial melting will result in flooding for a 
period of years. Flooding will be followed by “dramatic decreases in 
river flows . . . conceivably by a terrifying [thirty] percent to [forty] 
percent.”115 Clearly, “the Indus is vulnerable to climate change be-
cause snowmelt and glacier melt from the Western Himalayas 
comprise a significant portion of its water supply.”116 The threshold 
issue of overallocation that began this discussion of challenges 
must be considered in light of these projected impacts.

B. Institutions

The preceding challenges implicate a host of water institutions 
in the Indus Basin. While commonly focused on various aspects of 
administration, allocation, and infrastructural operation and man-

108. See Critical Assessment, supra note 88, at 912-3, 920, 927.
109. Steenbergen & Gohar, supra note 78, at 446.
110. BRISCOE & QAMAR, supra note 70, at 52.
111. See supra notes 56–59.
112. SENATE REPORT, supra note 6, at 10.
113. Id. at 9–10.
114. Id.
115. BRISCOE & QAMAR, supra note 70, at 27.
116. Condon et al., supra note 84, at 74.
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agement, these institutions are diverse in form. Although Pakistan 
and India have a common constitutional origin that laid the basis 
for water sharing within the two nations, they have evolved very dif-
ferent mechanisms to manage their respective water resources 
since Partition in 1947. The main difference between the coun-
tries’ institutions is that India has a greater number and range of 
bargaining and dispute-resolution mechanisms (albeit time-
consuming and imperfect) compared to the relative inflexibility of 
Pakistan’s institutional mechanisms to apportion water and resolve 
disputes.117 This broad distinction generally refers to the capacity of 
India’s institutions to adjust claims of different parties across time 
versus the greater rigidity of Pakistan’s institutions to make such 
adjustments. For the sake of brevity, this Article is limited to the 
IWT at the international level and to Pakistan’s federal and inter-
provincial institutions.

1. “World’s Most Successful Water Treaty”

Signed in 1960 after nearly a decade of negotiation, the IWT is 
“considered the world’s most successful water treaty, having re-
mained relatively intact for [fifty] years and having withstood four 
Indo-Pakistani wars.”118 The key to the treaty is that it partitioned 
the Indus Basin into two halves, with the eastern rivers (the Sutlej, 
Beas, and Ravi) going to India, and the western rivers (the Indus, 
Chenab, and Jhelum) going to Pakistan.119 India has specific flow 
obligations to Pakistan, as it is the upper riparian on the western 
rivers that flow through the disputed territory of Kashmir it con-
trols.120 Notably, there are some exceptions to the basin partition 
for upstream uses by India in Kashmiri territory it controls.121

These specific uses, particularly hydropower generation, are the 
greatest source of tensions between the two nations. Nonetheless, 
the IWT’s division of the Indus Basin along a political boundary re-
sembles the Colorado River Compact’s bifurcation of that basin’s

117. See generally Alan Richards & Nirvikar Singh, Water and Federalism: India’s Institutions 
Governing Inter-State River Waters (1996) (discussing India’s federal water institutions and its 
use of tribunals in interstate water disputes), https://people.ucsc.edu/~boxjenk/water
dom.pdf; http://pakbrary.com/council-common-interest-pakistan/. For a fuller discussion 
see Erum Khalid Sattar, Water as Power: The Law and Politics of Federalism in the Indus 
Basin (May 25, 2017) (unpublished S.J.D. dissertation, Harvard University) (on file with au-
thor), 23–104.
118. SENATE REPORT, supra note 6, at 7.
119. IWT, supra note 3, at Arts. II(1) and III(1).
120. Id. at Art. III(2).
121. Id.
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Upper Basin and Lower Basin.122 Although such partitioning may 
be politically expedient (or necessary) in certain contexts, it can 
pose serious complications for integrated basin-wide water man-
agement. Indeed, in 1951, David Lilienthal, the famed chairman of 
the Tennessee Valley Authority, proposed integrated management 
of the Indus Basin in a memorable article published in Collier’s.123

The IWT negotiations ruled out that possibility—“the Indus Waters 
Treaty reversed [the] principles that David E. Lilienthal had set 
out in 1951”124—and, as Lilienthal had anticipated, many contem-
porary problems facing the treaty stem from partitioning the basin 
“for the purposes of large-scale irrigated agriculture”125 and along 
political lines.

The IWT’s partitioning of the Indus Basin had significant do-
mestic implications for water management in Pakistan. With sub-
stantial external financial and technical assistance, Pakistan built 
the Mangla and the Tarbela dams on the Jhelum and Indus rivers, 
respectively, to “mitigate the effect of diverting the three eastern 
rivers by India and to increase agricultural production in the [In-
dus Basin Irrigation System].”126 This added storage, coupled with 
several new connecting canals (link canals), made the treaty palat-
able to Pakistan. At the same time, however, the country’s ac-
ceptance of the IWT exacerbated an interprovincial rivalry over the 
basin’s water. Downstream Sindh suffered because the link canals 
took water from the Indus mainstem to areas of upstream Punjab 
that were previously irrigated by the eastern rivers allocated to In-
dia by the treaty. Prior to Partition in 1947, a draft Sindh-Punjab 
Agreement between the chief engineers of the two provinces of 
British India alloted Sindh seventy-five percent of the flow of the 
Indus mainstem and Punjab ninety-four percent of the five Punjab 
rivers.127 This agreement, although never “ratified for want of a set-
tlement of the financial issue,” represented the provinces’ bilateral 
understanding regarding the rightful apportionment of the riv-
ers.128

As mentioned earlier, the World Bank played a pivotal facilita-
tive role in IWT negotiations and secured the necessary financial 

122. See supra notes 24–25.
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124. HAINES, supra note 72, at 151.
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assistance from friendly governments for the IWT’s implementa-
tion. In these endeavors, the Bank enjoyed the full support of the 
United States.129 Notably, the IWT is an embodiment of Pakistan’s
loss of its legal claim to waters from the eastern rivers that previ-
ously flowed to lands it was allotted at Partition.130 During the 
course of the IWT negotiations, it became clear to Pakistani nego-
tiators that they would not be able to sustain their claims to these 
waters because India, as the upstream riparian, asserted its right to 
ownership of the waters as a corollary of its control of territory.131

At that juncture, the negotiators switched their position to demand 
financial compensation for replacement and development works 
that the country would have to construct to bring water from the 
Indus mainstem to Punjab’s irrigated areas.132 Subsequently, Paki-
stan’s negotiators shifted their strategy from claims of legal rights 
to water to the scope of a foreign aid package not limited to re-
placement works. The change in negotiation tactics was justified 
domestically as delivering a significant element of “development”
of new water infrastructure financed under the IWT. In short, the 
availability of foreign aid made the deal palatable to Pakistan. 
Thus, as Aloys Michel noted in his masterful The Indus Rivers, the 
final treaty was appropriately “published as an Annexure to the 
Development Fund Agreement rather than vice versa,” reflecting 
the notion that “the Bank and the ‘friendly Governments,’ chiefly 
the United States, had actually purchased an agreement.”133

Delving a bit further into the IWT’s allocation of Indus River sys-
tem water: Although Pakistan received seventy-five percent of the 
flows, India is free to develop hydropower on the upper reaches of 
the western rivers that travel through the disputed territory of 
Kashmir—subject to the obligation that such infrastructure does 
not adversely affect the timing or quantity of flows for downstream 
uses in Pakistan, including the flow obligations noted above.134 Alt-
hough this critical sense of “security” for downstream Pakistan was 
crucial to the IWT’s “bifurcation” of the eastern and western rivers, 
this aspect of the IWT has been a vitriolic point of contention.135 As 
far as Pakistan’s negotiators were concerned, hardwiring the per-
missible form of infrastructure design into the IWT was meant to 
be the country’s chief protection against India’s potential misuse 
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of upstream waters in India-controlled Kashmiri territory of the 
three western rivers the treaty allocated to Pakistan. Pakistan reluc-
tantly accepted a limited notion of water security based on the 
treaty’s limitations on India’s ability to hold back waters of the 
western rivers because the IWT addressed some of Pakistan’s very 
real apprehensions. Still, the treaty left Pakistan’s fundamental 
concerns about territorial vulnerability untouched, as India con-
trols the watersheds of the western rivers via its control of Kashmiri 
territory.136 In the intervening years since the treaty was enacted, a 
host of factors—imprecise and changing notions of safety, ad-
vancements in engineering design, climate change, and India’s
growing demand for electricity—have diminished Pakistan’s al-
ready-limited sense of security. What was missing at the time of the 
IWT’s formation was flexibility on the part of both countries to ad-
just to changing conditions and interests surrounding the critical 
shared resource of water. Fundamentally, deep mistrust has always 
shaped the conflict. 

When the IWT divided the Indus River system, Pakistan and In-
dia acquired a semblance of water peace and certainty to develop 
more assured supplies. The IWT’s attendant monitoring structure, 
the Permanent Indus Commission, is composed of a commissioner 
from each country who interacts with the water bureaucracy within 
the respective governments.137 Planners should look to strengthen 
the commission’s technical capacity within the countries in ways 
that will lead to better compliance with the treaty’s existing re-
quirements, including data exchange, a general inspection tour by 
the commissioners every five years, and at least one annual meet-
ing. More generally, however, the commission’s enhanced status 
and capacity will enable it to assume a proactive role in devising 
basin-wide solutions. These suggestions are further addressed in 
Part III. For present purposes, the commission is flagged as an in-
stitutional actor that may benefit from comparative insights.

A host of tensions surround the IWT in contemporary times. 
Demands on the Indus River system keep growing, in part due to 
growing populations in both countries and their burgeoning ex-
pectations for electricity and economic development. A related 
complication elaborated below concerns India’s increasing devel-
opment of projects on the three western rivers that flow through 
the territory of Kashmir it controls. This brings into stark relief the 
aspirational claims of a long-deprived third party: the Kashmiri 
people, who feel left out of the protracted dialogue between the 

136. See id. at 76.
137. IWT, supra note 3, at Art. VIII.
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two countries and the course of the future development of the In-
dus.138 This upstream advantage, even in relation to run-of-the-river 
projects without the consumptive use that is barred by the IWT,139

gives India the potential capacity to control both the quantity and, 
crucially, the timing of flows into downstream Pakistan. It is a dy-
namic that poses formidable challenges for the mechanisms of the 
IWT aimed at addressing the precise misgivings Pakistan expressed 
at the negotiations.140 The IWT was negotiated between India and 
Pakistan in a manner that evaded mention of Kashmir’s disputed 
status, while at the same time allowed for agricultural uses and hy-
droelectric development within prescribed limits by India in 
Kashmiri territory it controls.141

Perhaps unsurprisingly given these tensions, both India and Pa-
kistan have criticized the IWT in recent years, including issuing 
calls for possibly abrogating the treaty and warnings that its poten-
tial abrogation will have dire consequences.142

In 2005, the Indus Water Commissioners were, for the first time 
in the IWT’s history, unable to reach an agreement on an im-
portant issue: the design of the Baglihar Dam, a hydropower pro-
ject in India on the Chenab River.143 A “neutral expert” provided 
for by the treaty mediated the disagreement, but conflicts contin-
ue.144 In 2010, Pakistan filed a case with the International Court of 
Arbitration over a new hydropower dam, the Kishanganga project, 
being built by India along a tributary of the Jhelum River.145 A Paki-
stani official warned that the conflict could lead to military con-
frontation.146 The conflict continues to expand, most recently to 
encompass the Kishanganga and Ratle projects, the latter under 
construction by India on the Chenab River.147 In September 2016, 
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amid talk in India that the treaty no longer served the country’s in-
terests, Pakistani officials said that treaty abrogation would be con-
sidered “an act of war.”148

It bears reiterating that which is at stake with the IWT to empha-
size the gravity of this discourse. As described above, one reason 
for the treaty’s significance is that the Indus River is the lifeline of 
Pakistan’s agricultural economy. Irrigated agriculture accounts for 
ninety-seven percent of the country’s freshwater use,149 and the In-
dus Basin Irrigation System is the largest contiguous irrigation sys-
tem in the world, supplying ninety-five percent of Pakistan’s irri-
gated cropland.150 In turn, as just illustrated, an additional reason 
for the IWT’s import is that the Indus River is viewed as a signifi-
cant part of the solution to both countries’ energy shortfalls. The 
potential for hydropower development is a key component in the 
river’s management, and Pakistan’s downstream position leaves it 
most vulnerable in this regard. Even with the treaty’s safeguards, as 
a consequence of India’s rising energy requirements and the push 
by the current government to fast-track hydropower development 
upstream in disputed Kashmiri territory,151 Pakistan will continue 
to face threats to its water supplies, on which vast developed inter-
ests depend. Our examination of the Colorado River Basin as an 
institutional reference point stems from these concerns. Before 
picking up this lens, however, the discussion must turn to Paki-
stan’s federal and interprovincial institutions. 

2. Pakistani Federal and Interprovincial Institutions

Mirroring the situation surrounding the IWT at the internation-
al level, the institutional structure of water management in Paki-
stan is a source of ongoing contestation that produces significant 
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mistrust among the federation’s co-sharers.152 To begin with, dur-
ing the long course of the IWT negotiations, it became clear to all 
involved that the young country of Pakistan lacked an adequate 
federal institutional structure for the massive undertaking of build-
ing the large-scale infrastructure agreed to under the treaty.153 Giv-
en these circumstances, the international development community 
pushed for the creation of a sufficiently large national organization 
that spanned provincial boundaries and would be able to attract 
foreign funding, domestic engineering talent, and international 
expertise. The Water and Power Development Authority was creat-
ed to help the young country build what would be “the largest sin-
gle irrigation project in history.”154 WAPDA’s creation was a mile-
stone in Pakistan’s development history, one that further 
strengthened the heavy infrastructure paradigm and reinforced 
the country’s economic dependence on an irrigation vision for the 
Indus Basin.155

WAPDA swiftly overtook all other institutional actors in the wa-
ter sector. Starting with the Government of India Act 1919 and 
continuing under the Government of India Act 1935, the devolved 
power sharing model provided that irrigation and agriculture were 
provincial subjects under the constitution of British India.156 But 
the creation of WAPDA and its responsibility for infrastructure de-
velopment meant that the already inadequately funded provinces 
were left further behind. The financial capacity of the provincial 
departments, both pre- and post-Partition in 1947, was stagnant, 
and the departments were incapable of attracting the most quali-
fied engineers or managers to run the mainstay of the country’s
rural areas—the irrigation system. The federal-provincial imbal-
ance in the water sector continues to have wide ramifications.

In a climate of stagnation, WAPDA was nothing short of a be-
hemoth. Not only was it a national organization with the ability to 
cut across provincial borders, but, crucially, it was an entity with 
the ability to fund its ambitious plans. James Wescoat describes 
WAPDA as “one of the largest river basin planning organizations in 
the world—a Tennessee Valley Authority (TVA) on a national 
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scale,” particularly as “massive construction projects dominated wa-
ter sector programs.”157 As early as 1961, it had contracted for “the 
services of [twenty-eight] foreign consulting firms.”158 In addition 
to its disproportionately greater powers and foreign financial back-
ing, WAPDA’s twin roles of water management and development 
for both irrigation and hydropower make it a formidable institu-
tion in Pakistan. This observation is especially true vis-à-vis the four 
Provincial Irrigation Departments and the Indus River System Au-
thority (IRSA), a coordinating body with federal and provincial 
representation created to operate the interprovincial Water Ac-
cord.159 By enhancing the provinces’ roles in decision-making, 
IRSA aims to temper the federal government’s overwhelming pres-
ence in water-sector decision-making and operations.

Pakistan’s Water Accord is the chief instrument governing pro-
vincial water shares in the country’s portion of the Indus Basin.160

Given flow variability,161 however, delivering fixed quantities of wa-
ter remains a challenge. To cope with this dynamic, IRSA has de-
vised several heavily contested allocation measures—as distinct 
from the accord’s shares—that keep the accord operational on its 
face yet contradict its text, mechanism, and intent. These measures 
include: (1) a three-tier allocation formula that protects historical 
uses in different water-availability scenarios over the accord’s pro 
rata water sharing formula,162 and (2) an exemption from shortage 
sharing for smaller provinces.163

The Council of Common Interests, the relevant constitutional 
body, agreed to the accord in 1991.164 Nevertheless, despite the 
“agreement,” the meaning of the accord’s text and its omissions 
has been a significant source of controversy. The ongoing disa-
greements about the parties’ original intent continue to cause 
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enormous friction, resulting in an ever-present atmosphere of con-
troversy with merely episodic and unstable workarounds that keep 
the system running.165 As one expert observed, “[u]nity and cohe-
sion among federating units is important for national security. Any 
discord and disunity is harmful for Pakistan’s survival. However, in-
terprovincial water issues crop up frequently.”166

To take just one instance of the accord’s unstable operation, 
WAPDA is supposed to operate under IRSA’s authority to imple-
ment the accord. For example, IRSA tells WAPDA to release water 
from reservoirs as part of IRSA’s authority to apportion water 
among the provinces.167 The accord prioritizes irrigation over all 
other uses, including hydropower production.168 Although the lat-
ter is a non-consumptive use, it has potentially significant impacts 
on flow timing, which is a critical issue in irrigation that can affect 
the accord’s operation during any ten-day period of warabandi
(time allocation of water) for farmers.169 Illustrating the tension be-
tween hydropower and irrigation vis-à-vis the accord, IRSA comes 
under immense political pressure from the federal Ministry of Wa-
ter and Power (as it was then called)170 to “authorize” WAPDA to 
release more water for hydropower production despite the ac-
cord’s irrigation priority, particularly during power shortag-
es/blackouts (loadshedding) that can last eighteen hours per day 
at summer’s peak.171 Overall, the institutional arrangement gives 
rise to serious tensions. Instead of promoting better outcomes, in-
stitutional operations place pressures on different actors in the sys-
tem, with the greatest pressure falling on institutions designed to 
enhance the provinces’ role in decision-making. This interagency 
tension hampers the robust operation of federalism that the insti-
tutions have been designed to promote.172
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publication/WaterR/Inter-ProvincialWaterIssuesinPakistan-BackgroundPaper.pdf.
167. See WAPDA, supra note 73. But see Accord, supra note 8.
168. Accord, supra note 8, at ¶14.c.
169. As discussed above, in the international context, India’s construction of hydropow-

er schemes, even without storage, leads to similar feelings of vulnerability in downstream 
Pakistan.
170. The twin functions of the Ministry of Water and Power were devolved to two sepa-

rate newly-created ministries in August 2017, with the “water” component being assigned to 
the Ministry of Water Resources and the “power” component to the new Ministry of Energy. 
Pakistan PM Creates New Ministries, GULF TIMES (Aug. 6, 2017, 12:12 AM), http://www.gulf-
times.com/story/559153/Pakistan-PM-creates-new-ministries.
171. See e.g., More Dam Water Released to Cut Loadshedding, Dawn, Oct. 4, 2010, 

https://www.dawn.com/news/851820/more-dam-water-released-to-cut-loadshedding.
172. See Sattar, supra note 117, at 23–105.
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In light of the preceding example and others, such as the enor-
mous amount of friction and drag associated with operating infra-
structure like water-transporting link canals,173 there are calls to 
update the accord, including to allow trading across provincial 
boundaries, which the government has not heeded.174 With increas-
ing uncertainty about the amount and timing of flows given cli-
mate change’s effects on headwater glaciers, it is clear that Pakistan 
must move towards a more flexible system across interprovincial 
boundaries. Further, the current approach of forging temporary 
resolutions to particular problems does not move the parties to-
ward a long-term, stable working relationship. It also does not fos-
ter trust or create capacity to envision solutions aimed beyond im-
mediate fights over provincial water shares. 

Claims about the meaning of the accord’s text have been rattled 
like sabers by the interested parties. This includes competing 
claims about what was meant by the text at the time of the accord’s
adoption, as well as competing claims about what was meant to be 
included within that text but was not for various reasons having to 
do with complex politics. Taken together, all of this continues to 
destabilize interpretations of the accord’s express language. These 
controversies and mistrust run squarely contrary to official rhetoric 
regarding the accord at the time of its adoption, when effusive lan-
guage was used to describe its significance: 

21st March, 1991, will go down in the history of Pakistan as 
a pivotal breakthrough in its leap towards the 21st century 
and turning point in its march towards national consolida-
tion. On that day, a dispute unraveled that had been fester-
ing in this part of the subcontinent for the past seventy 
years.175

More than a quarter of a century later, this aspiration remains 
just that—aspirational.

173. Ramzan Chandio, Sindh Objects to Water Release in CJ Canal, NATION, Mar. 6, 2011, 
http://nation.com.pk/national/06-Mar-2011/Sindh-objects-to-water-release-in-CJ-Link-
Canal.
174. Arif Anwar, Pakistan’s Provincial Water Disputes: A Way Forward, THETHIRDPOLE.NET,

July 28, 2016, https://www.thethirdpole.net/2016/07/28/pakistans-provincial-water-disputes-
a-way-forward/.
175. See Accord, supra note 8, at pmbl.
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III. REFLECTIONS FROM THE LAW OF THE COLORADO RIVER

The Colorado River Basin and Law of the River now reenter the 
scene. An enormous body of literature exists in this domain, and a 
dizzying number of ideas and proposals for solving water manage-
ment problems in the basin have been generated over the nearly 
100 years since the Colorado River Compact was signed.176 Some of 
these proposals have become law, some are currently being im-
plemented, and some have yet to be accepted as part of the accu-
mulated institutional mass constituting the Law of the River. It is 
the complexity and diversity of this institutional mass—coupled 
with the adaptation-forcing circumstances in which it is currently 
situated—that underlie its referential value for transboundary wa-
ter law and policy.

More precisely, the discussion below is framed around a handful 
of allocation- and conservation-related topics, complemented by 
explanations of a few governance counterparts. It is aimed at iden-
tifying key aspects of the Law of the River’s evolution. The past two 
decades are the primary (though not exclusive) timeframe, as the 
historic drought’s onset in 2000 has made it a “mother of inven-
tion” in numerous ways. Underpinning the entire discussion is an 
earnest hope that the selective, non-exhaustive reference points 
from the Colorado River Basin may bear fruit of some sort within 
the Indus Basin. Each section is composed accordingly, initially 
discussing laws and policies associated with the Law of the River, 
and then considering how the particular subject matter may spark 
contextually tailored innovations within the Indus Basin. 

A. Transboundary Water Allocation and Conservation

1. Allocational Flexibility

Rivers are dynamic systems.177 They change in fundamental ways, 
ranging from seasonal to millennial.178 Thus, the optimal trans-
boundary water allocation frameworks are those that have built-in 
flexibility enabling the particular distributional scheme to adjust 
equitably to changes in conditions, such as precipitation, tempera-
ture, evapotranspiration, and runoff, as well as associated values.179

176. See MacDonnell, supra note 24.
177. STANLEY A. SCHUMM, RIVER VARIABILITY AND COMPLEXITY 4 (2005).
178. Id.
179. See Jason A. Robison & Douglas S. Kenney, Equity and the Colorado River Compact, 42 

ENVTL. L. 1157, 1179 (2012) (discussing principle of flexibility as aspect of water appor-
tionment schemes’ substantive equity).
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Climate change is a key concern for the Colorado and Indus basins 
implicating these considerations.180 The Law of the River offers a 
curious reference point for allocational flexibility—a statement 
that holds true at the international and interstate levels.

Most notable in the international arena is Article 10(b) of the 
U.S.-Mexico Treaty.181 It provides for augmentation of treaty deliv-
eries to Mexico when surplus water exists and delivery reductions 
in the event of an “extraordinary drought or serious accident to 
the irrigation system in the United States.”182 Serious ambiguities 
and implementation issues plague the provision’s text—for exam-
ple, it does not provide a definition of “extraordinary drought.”183

Yet it nonetheless shows that the drafters gave some modicum of 
thought to the international apportionment’s flexibility.

Further illustrations appear at the interstate level in the United 
States. Although it is inflexible in several ways,184 the Colorado Riv-
er Compact does espouse flexibility in Article III(d).185 This provi-
sion prohibits the Upper Division states from causing the Colorado 
River’s flow at Lee Ferry to be depleted below seventy-five maf dur-
ing any consecutive ten-year period.186 The decadal nature of this 
obligation provides the states with flexibility to respond to annual 
hydrological variability.187

The Upper Colorado River Basin Compact (Upper Basin Com-
pact) offers a second example. Its apportionment scheme for the 
Upper Division states is percentage-based. The states’ apportion-
ments hinge on applying specific percentages to the collective 
amount of consumptive water use “apportioned in perpetuity to[,] 
and available for use each year by[,]” the Upper Basin under the 
Colorado River Compact.188 As this proverbial collective pot of wa-
ter contracts or expands, so do the states’ apportionments. 

A final illustration comes from the U.S. Supreme Court’s deci-
sion in Arizona v. California and its Lower Colorado River appor-
tionment. It involves a three-tier scheme.189 The Lower Division 
states’ collective and individual consumptive uses of Lower Colora-

180. See supra Part I.A (Colorado) and Part II.A (Indus).
181. Treaty, supra note 36, at Art. 10(b).
182. Id.
183. Robison, supra note 19, at 503–505.
184. Robison & Kenney, supra note 179, at 1199–1201.
185. COMPACT, supra note 25, at Art. III(d).
186. Id.
187. Robison & Kenney, supra note 179, at 1201.
188. Upper Basin Compact, supra note 37, at Art. III(a)(2). The states’ percentage-based 

apportionments are Colorado (51.75 percent); New Mexico (11.25 percent); Utah (23 per-
cent); and Wyoming (14 percent). Id. Although not an Upper Division state, Arizona is ap-
portioned 50,000 acre-feet of consumptive use annually. Id. at Art. III(a)(1).
189. See Decree, supra note 38, at Art. II(B)(1)–(3).
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do River water depend upon the Secretary of the Interior’s annual 
determination of whether normal, surplus, or shortage conditions 
exist.190 This determination circumscribes the apportionments. 
Further, the Arizona v. California Decree authorizes the Secretary to 
reallocate water apportioned to, but unused in, one Lower Division 
state to other Lower Division states on a yearly basis.191

Looking beyond the Law of the River’s allocation framework 
proper, several measures adopted in response to the historic 
drought provide additional examples of integrating flexibility into 
the framework’s nested international and interstate apportion-
ments. Two instruments are most salient as sources of these 
measures: Minute 323 to the U.S.-Mexico Treaty192 and the Colora-
do River Interim Guidelines for Lower Basin Shortages and the 
Coordinated Operations for Lake Powell and Lake Mead (Interim 
Guidelines).193 The shortage sharing section below takes up these 
instruments and their respective measures. 

Reflecting on the foregoing aspects of the Law of the River vis-à-
vis the Indus Basin, the IWT might benefit from a variable-
deliveries scheme addendum—that is, a treaty addendum creating 
a scheme to introduce variation in expected flows when certain 
conditions arise. India has specific flow obligations to Pakistan un-
der the treaty.194 The countries could create a scheme that accom-
modates flow variability. This would be particularly useful as a way 
for Pakistan to be financially compensated in the event that India 
materially alters flow timing due to hydropower generation—the 
source of current tensions.195 Subsidies or payments could abet this 
scheme to ensure all parties get something out of the deal. It is 
worth remembering here the funding conditions described earlier 
surrounding the IWT’s formation: Led by the United States, India 
and a host of foreign governments compensated Pakistan for the 
Indus Basin Replacement Works program that was constructed to 
tap alternate sources for the waters of the eastern rivers granted to 

190. Id.
191. Id. at Art. II(B)(6).
192. See INT’L BOUNDARY & WATER COMM’N, MINUTE NO. 323: EXTENSION OF 

COOPERATIVE MEASURES AND ADOPTION OF A BINATIONAL WATER SCARCITY CONTINGENCY 
PLAN IN THE COLORADO RIVER BASIN, U.S.-MEX., (Sept. 21, 2017) https://www.ibwc.gov/
Files/Minutes/Min323.pdf [hereinafter MINUTE 323].
193. See U.S. DEP’T OF THE INTERIOR, COLORADO RIVER INTERIM GUIDELINES FOR LOWER 

BASIN SHORTAGES AND COORDINATED OPERATIONS FOR LAKE POWELL AND LAKE MEAD (Dec. 
2007), http://www.usbr.gov/lc/region/programs/strategies/RecordofDecision.pdf [here-
inafter Interim Guidelines ROD].
194. IWT, supra note 3, at Art. III(2)(a)–(d). These provisions require India to let the 

waters of the western rivers flow to Pakistan without interference.
195. See India to Fill Up Kishanganga Reservoir This Year, NEW INDIAN EXPRESS (June 21, 

2017), http://www.newindianexpress.com/nation/2017/jun/21/india-to-fill-up-kishanganga-
reservoir-this-year-1619039.html.
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India.196 Overseeing this program was a neutral organization estab-
lished to monitor fund releases per agreed upon schedules. In 
short, notwithstanding the difficulty and complexity of current re-
lations, these earlier developments may be luminaries for a poten-
tial variable-deliveries scheme addendum to the IWT.

In envisioning the composition and implementation of such a 
scheme for the treaty, it may be prudent to initially focus on the in-
terprovincial Water Accord and its contemplated flexible opera-
tion in response to changing hydrological conditions.197 If Pakistan 
can begin operating a flexible scheme among its provinces—one 
involving proportionate sharing of surpluses and shortages instead 
of the current three-tier system that protects and privileges histori-
cal upstream uses198—the country may gain valuable experience for 
developing a transparent and trustworthy analogue under the IWT. 
As described earlier, in recognizing that the accord’s fixed water 
deliveries cannot be met because of inherent flow variability, 
IRSA’s so-called “three-tier” scenario allows it to adjust provincial 
deliveries.199 Unlike the Colorado River Basin, where formal 
measures have been forged for variability-based adjustments at the 
international and interstate levels, IRSA’s functional interpretation 
of the IWT has a long history of contestation and operation that 
breeds mistrust.200 Instead of devising a practical working formula 
and adhering to it transparently, IRSA’s operations sow discontent 
with charges that the lower riparian has been deprived of its due 
share under the accord, especially at key planting times.201 Planners 
should formulate a better approach and devise working norms that 
bring all parties together. Greater collaboration within Pakistan’s
federal system may create learning opportunities for the best way 
to undertake similar processes across the international border—as 
happened in the Colorado River Basin.202 The uncertainty posed by 
projected climate-change impacts and increased water demands in 
the Indus Basin dictates that planners need to consider new ways of 
developing adaptive systems proactively now rather than being 
forced to do so reactively later.

196. IWT, supra note 3, at Art. V.
197. See, e.g., Accord, supra note 8, ¶ 14.b.
198. Rajput, supra note 162, at 117–27; Sattar, supra note 117, at 64–68.
199. Rajput, supra note 162, at 117–27.
200. Id. at 120–23.
201. Mohammad Hussain Khan, Why There Is a Shortage of Irrigation Water in Sindh,

HERALD (July 24, 2017, 10:48 AM), http://herald.dawn.com/news/1153816/why-there-is-a-
shortage-of-irrigation-water-in-sindh.
202. This pattern is evident in the evolution of shortage sharing schemes developed un-

der the Interim Guidelines (domestic) and Minute 323 (international) in 2007 and 2017, 
respectively.
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In sum, the Law of the River’s institutional precedents involving 
allocational flexibility are directly relevant to potential flexibility-
oriented water sharing schemes in the Indus Basin, both under the 
IWT as well as the accord. Transparency in collaborative modifica-
tion of existing agreements is absolutely necessary in order to 
reach agreement among affected parties.

2. Shortage Sharing

We now turn to the intertwined topic of shortage sharing and 
begin with a sobering truth: The Colorado River Compact was 
based on faulty hydrological data.203 Negotiators relied on errone-
ously high flow estimates when they crafted the Compact’s appor-
tionment scheme.204 This historical reality is problematic given the 
quantity-based—rather than percentage-based—nature of the 
scheme’s apportionments and flow obligations.205 Suffice it to say 
that the historic drought’s onset in 2000 has posed serious chal-
lenges for the scheme’s implementation and that climate change 
projections suggest these challenges are a harbinger of what lies 
ahead.206 It is one of several situations surrounding different com-
ponents of the Law of the River that speaks to the conjoined topics 
of overallocation, water supply-demand imbalance, and ultimately 
shortage sharing. To say these topics are relevant in the Indus Ba-
sin would be soft-pedaling.

As mentioned above, Minute 323 of the U.S.-Mexico Treaty is a 
key instrument in this realm. The treaty apportions 1.5 maf of Col-
orado River water to Mexico annually.207 Although treaty deliveries 
may be reduced if an “extraordinary drought or serious accident to 
the irrigation system in the United States” occurs,208 this clause is 
rife with ambiguities and implementation issues, as noted earlier.209

203. COLORADO RIVER GOVERNANCE INITIATIVE, RETHINKING THE FUTURE OF THE 
COLORADO RIVER: DRAFT INTERIM REPORT OF THE COLORADO RIVER GOVERNANCE INITIATIVE
70 (2010), http://www.waterpolicy.info/wp-content/uploads/2015/09/CRGI-Interim-Report.pdf.
204. Id.
205. The Compact apportions to the Upper Basin and Lower Basin, respectively, the 

beneficial consumptive use of 7.5 maf and 8.5 maf of Colorado River system water annually. 
COMPACT, supra note 25, at Art. III(a)–(b). The Compact also prohibits the Upper Division 
states from depleting flows at Lee Ferry below 75.0 maf during any consecutive ten-year pe-
riod. Id. at Art. III(d). In addition, the Compact contemplates the Upper Basin and Lower 
Basin fulfilling a 1.5 maf annual flow obligation to Mexico. Id. at Art. III(c); Treaty, supra
note 36, at Art. 10(a).
206. See supra notes 56–59 and accompanying text. See generally JAMES LAWRENCE POWELL,

DEAD POOL: LAKE POWELL, GLOBAL WARMING, AND THE FUTURE OF WATER IN THE WEST
(2008).
207. Treaty, supra note 36, at Art. 10(a).
208. Id. at Art. 10(b).
209. Robison, supra note 19, at 503–05.
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Forged in 2017, against the backdrop of a formative predecessor, 
Minute 319,210 Minute 323 fills this vacuum. While leaving the trea-
ty’s “escape clause” intact,211 Minute 323 establishes a shortage 
sharing regime for the international apportionment that will re-
main effective until December 31, 2026.212 In short, this regime 
calls for annual treaty delivery reductions of 50,000, 70,000, or 
125,000 acre-feet depending upon Lake Mead’s projected eleva-
tion.213 Complementing Minute 323’s shortage sharing regime is a 
“Binational Water Scarcity Contingency Plan” requiring each coun-
try “to save specified volumes of water at certain low reservoir ele-
vations for recovery at a later date when reservoir conditions im-
prove.”214 At the time of this writing, this plan has not yet taken 
effect, as its implementation hinges on formation of a pending 
domestic Lower Basin Drought Contingency Plan in the United 
States.215

Parallel measures have emerged domestically in the United 
States under the Interim Guidelines.216 Adopted in 2007, several 
years after the beginning of historic drought, the guidelines estab-
lished a coordinated operating regime for Lake Powell and Lake 
Mead that serves to implement the Colorado River Compact’s ap-
portionment scheme. More precisely, the regime implements flow 
obligations to Mexico and the Lower Division states imposed by the 
Compact’s scheme.217 A nuanced relationship exists between these 
flow obligations and the regime.218 Broadly speaking, however, the 

210. INT’L BOUNDARY & WATER COMM’N, MINUTE 319: INTERIM INTERNATIONAL 
COOPERATIVE MEASURES IN THE COLORADO RIVER BASIN THROUGH 2017 AND EXTENSION OF 
MINUTE 318 COOPERATIVE MEASURES TO ADDRESS THE CONTINUED EFFECTS OF THE APRIL 
2010 EARTHQUAKE IN THE MEXICALI VALLEY, BAJA CALIFORNIA (2012), https://www.ibwc.gov/
Files/Minutes/Minute_319.pdf [hereinafter MINUTE 319].
211. See MINUTE 323, supra note 192, at 22 (disclaiming any effect on Article 10(b)’s in-

terpretation or application).
212. Id.
213. Id. at 4. See also MINUTE 319, supra note 210, at 6 (establishing a shortage sharing 

regime in 2012 involving the same treaty-delivery reductions and elevation tiers).
214. MINUTE 323, supra note 192, at 6–8. The countries’ respective savings requirements 

are set forth in a graduated, standardized manner tethered to Lake Mead’s projected eleva-
tion. Id. at 7.
215. Id. at 8.
216. Interim Guidelines ROD, supra note 193. For useful scholarship on the guidelines’ 

formation, see generally Douglas Grant, Collaborative Solutions to Colorado River Water Shortag-
es: The Basin States’ Proposal and Beyond, 8 NEV. L.J. 964 (2008); Patricia Mulroy, Collaboration 
and the Colorado River Compact, 8 NEV. L.J. 890 (2008); W. Patrick Schiffer et al., From a Colo-
rado River Compact Challenge to the Next Era of Cooperation Among the Seven Basin States, 49 ARIZ.
L. REV. 217 (2007).
217. See COMPACT, supra note 25, at Art. III(c)–(d) (imposing flow obligations).
218. See Robison, supra note 19, at 517–20 (examining relationship between Articles 

III(c) and (d) of Compact, § 602(a) of Colorado River Basin Project Act, Long-Range Oper-
ating Criteria, and Interim Guidelines’ coordinated operating regime).
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volume of annual releases from Lake Powell hinges on the relative 
elevations of (and thus storage in) that reservoir and Lake Mead.219

Downstream of Lee Ferry, the Interim Guidelines also estab-
lished an operating regime for Lake Mead that implements the Ar-
izona v. California Decree’s Lower Colorado River apportion-
ment.220 This regime was the predecessor to Minute 323’s shortage 
sharing regime,221 and thus their similar composition makes sense. 
In its current iteration, the guidelines’ domestic regime insulates 
California from sharing shortages,222 but calls for Arizona and Ne-
vada to reduce their consumptive use of Lower Colorado River wa-
ter by prescribed amounts related to Lake Mead’s projected eleva-
tion.223 The elevation “triggers” for these reductions mirror Minute 
323’s.224

The Law of the River’s shortage sharing regimes bring benefits.
They promote conservation through rationing, create predictabil-
ity through tiered delivery-reduction schedules, and, to some de-
gree, generate comity and equity in international and interstate re-
lations over the Colorado River system. Similar approaches might 
resonate within the Indus Basin. 

Initially, the development of a joint scarcity-management plan 
would not require renegotiating the IWT. Rather, India and Paki-
stan would agree to an addendum authorizing specific responses in 
each country when low flows make it impossible to meet estab-
lished needs. Such a plan would foreseeably dovetail with the vari-
able-deliveries scheme mentioned in the allocational-flexibility sec-
tion. Key tenets of the scarcity-management plan would include 
equitable sharing of shortage-based hardships, predictable guide-
lines for shortage adaptations (that is, delivery reductions), and 
clearly delineated processes for implementing adaptive measures. 
From a temporal perspective, creating such a plan before actual 
shortages occur would obviously be preferable to ad hoc, sponta-
neous, and uncoordinated responses. That alternative is a potential 
recipe for disaster.

219. Interim Guidelines ROD, supra note 193, at 49–53.
220. Id. at 34–37, 59.
221. See MINUTE 323, supra note 192, at 3–6. This regime was also the predecessor to Mi-

nute 319’s shortage sharing regime adopted in 2012. MINUTE 319, supra note 210, at 6–7.
222. The Lower Basin drought contingency plan currently under discussion contem-

plates California sharing in Lower Colorado River shortages. Robison, supra note 19, at 543.
223. Interim Guidelines ROD, supra note 193, at 36–37. The guidelines’ regime calls for 

reductions of 320,000, 400,000, or 480,000 acre-feet for Arizona, and 13,000, 17,000, or 
20,000 acre-feet for Nevada. Id. These reduction amounts are based upon the states’ respec-
tive apportionments under the Arizona v. California Decree during normal conditions. De-
cree, supra note 38, at Art. II(B)(1).
224. Id.; MINUTE 323, supra note 192, at 4.


