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USGS has extensively examined land subsidence in south-central Arizona. 
Ground-water pumping for agriculture in the aquifers serving the basins of 
south-central Arizona began in the late 1800s, and by the 1940s many of 
the basins had undergone intensive ground-water pumping. Ground-water 
depletion has been widespread over these basins, as shown in figure 19, 
and some water-level declines have exceeded 300 feet. These declines have 
resulted in regional subsidence, exceeding 10 feet in some areas.

Figure 19:  Land Subsidence in South-Central Arizona
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Depleting aquifers in many coastal areas may also result in saltwater 
intrusion, making the water unusable for drinking, irrigation, and other 
purposes requiring freshwater. According to USGS, incidences of saltwater 
intrusion have been documented in almost all coastal states, especially 
along the Atlantic coast—affecting areas from Miami, Florida, to Cape 
Cod, Massachusetts. In particular, saltwater intrusion is occurring in:

• Florida, in the Jacksonville, Tampa, and Miami areas;

• Georgia and South Carolina, in the Brunswick and Savannah areas, and 
on Hilton Head Island, respectively; and

• New Jersey, in parts of Atlantic, Gloucester, Monmouth, Cape May, 
Ocean, and Salem Counties.

The threat of saltwater intrusion is also present in much of the interior of 
the country, where deep saline water underlies the freshwater. For 
example, ground-water withdrawals from the alluvial aquifer for irrigation 
near Brinkley, Arkansas, have caused upward movement of saline water 
from the underlying Sparta aquifer into the alluvial aquifer.

Projected Population 
Growth Will Increase 
Freshwater Demands

The U.S. Bureau of the Census projects substantial population growth 
by 2025 in areas of the nation where demand is already stressing the 
water supply. This growth could threaten the water supply even further. 
According to USGS, population growth drives increases in the use of the 
public water supply.7 Indeed, public use increased by 4 percent while 
population increased by 7 percent from 1990 to 1995. The difference in 
rates indicates the success of conservation in lowering per-capita use, 
from 184 gallons per day in 1990 to 179 gallons per day 1995. Whether 
conservation will continue to lower per capita use and at what rate 
is unknown.

7 Other factors that influence the demand for water include the price of water, the price of 
other goods (such as, the price of energy used in water pumps and the price of goods 
produced using water), income, instream demands for habitat and other ecological needs, 
and climate.
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According to the Bureau of the Census’ 1997 projections, net population 
change through 2025 will be most evident in three states—California, 
Texas, and Florida—each of which is projected to gain more than 6 million 
persons.8 These three states will account for 45 percent of the net 
population change in the United States. California, the most populous 
state, with 12 percent of the nation’s population in 1995, is expected to have 
15 percent of the nation’s population by 2025. As shown in figure 20, 
Western and Southern states will not only have the largest net growth but 
will also grow at the fastest rates. California is expected to grow faster 
than any other state after 2000, with an estimated 56-percent growth rate 
between 1995 and 2025.

8 Net population change is births minus deaths plus net migration.
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Figure 20:  States’ Population Growth from 1995 to 2025

Many of the states that are growing the most or at the fastest rates are 
also those that are currently stressing freshwater supplies. Figure 21 
shows total freshwater use in the United States in 1995, by county, 
in million gallons used per day, and illustrates that many of the states that 
are expected to grow the most or the fastest—California, Nevada, Arizona, 
New Mexico, Florida, and Texas—also include significant areas that are 
already using water at among the greatest daily rates in the nation. In some 
of these same areas of high water use, the consumptive use of water nears 
or exceeds the renewable water supply, indicating that all or most of the 
water that is available is used. For example, according to USGS, in the 
Lower Colorado River basin, covering most of Arizona and significant parts 
of Nevada and New Mexico, the population consumed 10.6 billion gallons 
per day, but the renewable supply is only 10.3 billion gallons per day.

Source: U.S. Census Bureau.
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Figure 21:  Total Freshwater Withdrawals by County, 1995

Western states are already experiencing the effects of this anticipated 
growth. For example, due to ongoing population growth and the effects of 
recent drought, several Colorado River basin states, such as New Mexico 
and Arizona, are demanding that California, one of the biggest users of 
Colorado River water, adhere to the 1922 Colorado River Compact. For 
many years Southern California had been using Colorado River water that 
was not used by the other states, and had come to rely on this water to 
meet the demands of its users. After prolonged negotiations, the California 
users, such as irrigation and municipal water districts, could not agree on a 
plan to reduce their Colorado River water use. As a result, Reclamation has 
begun limiting California to its legal entitlement of 4.4 million acre feet of 

Source: USGS.
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Colorado River water annually. State users are continuing to discuss a 
potential water-sharing agreement, and stored water is expected to prevent 
immediate severe impacts. However, Southern California water users have 
begun considering alternative supplies, such as obtaining water from 
Northern California water right holders, storing water in surface reservoirs 
and underground aquifers, and building desalination facilities to turn ocean 
water into freshwater.

Based on recent media reports, many metropolitan areas in other parts of 
the nation are also experiencing the impact of population growth on water 
supply. For example:

• Atlanta, Georgia, the fourth fastest growing metropolitan area in the 
United States from 1990 to 2000, is recovering from a prolonged 
drought and is exploring ways to meet increased demand due to 
population growth.

• Chicago, Illinois, the seventh fastest growing metropolitan area between 
1990 and 2000, has experienced significant ground-water depletion.

• Tampa, Florida, another area experiencing high population 
growth, began operating a new desalination plant in early 2003 to 
produce 25 million gallons of drinking water daily. This technology is 
seldom used in the United States owing to the relatively high cost of 
desalting water.

• Denver, Colorado, officials have proposed strict water conservation 
measures for 2003 because of anticipated water shortages; measures 
include limits on landscape watering and the amount of grass that can 
be planted at new homes.

• New York City’s water supply reached its most worrisome levels in more 
than 30 years during 2002, resulting in a drought emergency declaration 
for the city and four upstate counties. More than 9 million residents 
experienced water restrictions. The states of New Jersey, Pennsylvania, 
Maryland, Maine, and New Hampshire also enacted water restrictions.
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Growing Demand to Leave 
Water Instream Affects 
Offstream Availability

Over the past 30 years, the nation has increasingly emphasized protecting 
the environment. Among other things, the public places higher value on 
leaving water instream for endangered species, recreation, and scenic 
enjoyment, which may limit the use of existing water supplies and the 
development of new supplies. Federal laws such as the Endangered 
Species Act and the Wild and Scenic Rivers Act reflect these environmental 
values. However, when water is left instream to protect wetlands, fisheries, 
and endangered species or to preserve the wild and scenic status of a river, 
it cannot be simultaneously available for traditional offstream uses such as 
irrigation and municipal and industrial supply.

Under the Endangered Species Act, plants and animals may be listed as 
threatened or endangered, depending on the risk of extinction. Once a 
species is listed, powerful legal tools are available to help the species 
recover and to protect its habitat. Implementation of the Endangered 
Species Act resulted in immediate challenges for water resource managers. 
For example, the Tellico Dam, on the Little Tennessee River was already 
under construction when Congress enacted the Endangered Species Act in 
1973. Construction of the dam, which provides flood control, hydropower 
and water supply, was challenged under the act to prevent jeopardizing the 
endangered snail darter—a species of fish. In 1979, Congress specifically 
exempted the project from the Endangered Species Act, allowing the 
project to be completed.9 Subsequently, the snail darter was found in other 
locations and reclassified as threatened.

More recently, in the Klamath River Basin on the California-Oregon border, 
Reclamation’s actions to comply with the Endangered Species Act by 
leaving water instream resulted in losses to traditional offstream users. 
After consulting with the Fish and Wildlife Service and the National Marine 
Fisheries Service about the operation of the Klamath Project in 2001, an 
acute drought year, Reclamation allocated nearly all the project water to 
the protection of endangered species in the Klamath River (Coho salmon) 
and the reservoir (two species of sucker fish). While this action met 
Reclamation’s obligations under the Endangered Species Act not to 
jeopardize any endangered species, Reclamation could not then meet its 
contractual water delivery obligations to irrigators, who consequently 
experienced crop losses. The potential for future conflicts over the 

9 Energy and Water Development Appropriations Act, Pub. L. No. 96-69, 93 Stat. 437 (1980).
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implementation of the Endangered Species Act is strong as competition 
grows between instream and offstream water demands.

The Wild and Scenic Rivers Act provides protection for a designated river 
or segment by limiting the future licensing of dams, reservoirs and other 
water projects on, or adversely affecting, protected segments.10 Conflict 
can arise over how much water should remain in rivers to maintain their 
wild and scenic values and over whom should decide the proper amount of 
water. Environmentalists and boaters may prefer high, strong flows in wild 
and scenic stretches, while others stress the need for water to be available 
above and below wild and scenic segments for farming and other economic 
development, potentially reducing flows. For example, in August 2002, 
addressing the issue of water in the Salmon River, the Idaho Supreme 
Court ordered federal and state officials to participate in formal mediation, 
with consultation from environmental, industry and local government 
representatives, to determine the quantities of water to be legally reserved 
for all six wild and scenic rivers in Idaho. The court ordered the state and 
the Forest Service to reach a compromise on water allocation; if they do 
not, the case will be returned to state water court.

Climate Change Makes 
Future Supply and Demand 
Conditions Uncertain

Uncertainties regarding potential reductions in water availability also 
result from the natural variations of the hydrologic cycle and the possibility 
that greenhouse gasses, such as man-made concentrations of carbon 
dioxide and other gasses in the atmosphere, might warm the earth and 
thereby alter the cycle. According to the U.S. Global Change Research 
Program, composed of federal and nonfederal representatives, water 
supply conditions in all regions of the United States are likely to be 
affected by climate change in the future, either through increased 
demands associated with higher temperatures or changes in supply 
because of changes in precipitation and runoff patterns.

A 2002 federal interagency report summarized climate and precipitation 
changes for the contiguous United States during the past century and 
expected changes over the next century.11 The report noted that for the 
past century, warming amounted to about 1 degree Fahrenheit, and that 

10 The National Park Service, Bureau of Land Management, Forest Service, and Fish and 
Wildlife Service, all manage designated rivers.

11 U.S. Department of State, U.S. Climate Action Report 2002, Washington, D.C., May 2002.
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total annual precipitation increased by an estimated 5 to 10 percent. 
While most regions experienced greater precipitation, parts of the upper 
Great Plains and the Rocky Mountains had less precipitation. For the 
next century, the report noted the following likely changes—average 
temperature increases of 3 to 9 degrees Fahrenheit across the nation, 
increased precipitation and evaporation, and more frequent occurrences 
of unusual warmth and extreme wet and dry conditions.

The U.S. Global Change Research Program, which coordinates federal 
agencies’ climate research activities, concludes that climate change 
will pose many challenges to water supply management in future years. 
Program research indicates that changes in the amount, timing, and 
distribution of rain, snowfall and runoff are probable, leading to changes 
in water availability as well as in competition for water resources. 
Precipitation is very likely to continue to increase on average, especially 
in the nation’s middle and northern areas, with much of the increase 
coming in the form of heavy downpours, which are not as easily absorbed 
for storage in underground aquifers. Snowpack, which serves as natural 
water storage in mountainous regions and northern portions of the 
United States, gradually releases its water in spring and summer; however, 
snowpack is very likely to decrease as the climate warms, despite 
increasing precipitation. It is very likely that more precipitation will fall 
as rain, and that snowpack will develop later and melt earlier. As a result, 
peak stream flows will very likely come earlier in the spring, and summer 
flows will be reduced. Potential impacts of these changes include an 
increased possibility of flooding in winter and early spring and more 
shortages in the summer.
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Expected Freshwater Shortages May 
Harm the Economy, the Environment, 
and Communities Chapter 3

Freshwater shortages are likely in the near future and their impact on the 
economy, environment, and communities may be severe.1 Under normal 
water conditions, state water managers in 36 states anticipate water 
shortages in localities, regions, or statewide within the next 10 years. 
Under drought conditions, 46 state water managers expect shortages. 
While no studies have measured the total economic impacts of shortages, 
recent shortages have resulted in billions of dollars in damages to specific 
segments of the economy, such as agriculture. Water shortages can also 
damage plant and animal species, wildlife habitat, and water quality. 
Moreover, water shortages can harm the nation’s social fabric, for example, 
by creating conflicts between water users, reducing the quality of life, and 
creating perceptions of inequitable treatment among communities due to 
varying levels of water availability or relief for water shortage impacts.

State Water Managers 
Expect Shortages 
within 10 Years

Consistent with the water availability and use trends, state water managers 
expect water shortages in the near future. According to our survey of state 
water managers, 36 of 47 states expect some portion of their state to 
experience shortages under average water conditions within the next 
10 years.2 As shown in figure 22, 18 state managers expect shortages to 
occur in one or more localized areas, while 18 state managers expect 
regional or statewide shortages. Water managers indicated that their states 
are vulnerable to shortages because they do not always have the 
infrastructure to store and distribute water where and when it is needed, 
they rely on diminishing ground-water resources, or because population 
growth has outpaced existing storage capacity in some regions of the state.

1 Shortages are at prevailing water prices; we did not consider the potential effects of 
changes in water prices for this review.

2 Based on discussions with state water managers during survey pretests, we asked 
managers to use the last 10 to 20 years to determine average water conditions for their state.
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Figure 22:  Extent of State Shortages Likely over the Next Decade under Average 
Water Conditions

The probability of shortages increases and the effects broaden under 
drought conditions. According to 46 of the 47 water managers, their states 
are likely to experience shortages within the next 10 years under drought 
conditions. Water managers in 6 states predict the shortages to occur in 
one or more localized areas within their state, 29 managers predict 
shortages in one or more regions in their state, and 11 managers predict 
statewide shortages.
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States expect these shortages despite their efforts to prepare. Recognizing 
the challenges ahead, state water managers reported that state, regional, 
and/or local authorities are planning for their current and future 
water needs:

• Drought preparedness and response planning. Twenty-three states 
have a drought preparedness plan to reduce drought vulnerability, and 
41 states have a drought response plan to provide assistance to those 
affected by drought.

• Assessing and monitoring water availability and use. 
Forty-four states are monitoring water availability and use by, for 
example, measuring streamflows or water withdrawals.

• Implementing water management strategies. Thirty-eight states are 
coordinating the management of surface and ground-water resources to 
help meet their current and future water needs.

• Reducing or reallocating water use. Forty states are taking actions 
to conserve water, and 15 states are allowing voluntary water transfers 
among users, allowing water to be bought and sold or leased.

• Developing or enhancing supplies. Some states are undertaking 
scientific or technological approaches—eight western states are using 
cloud seeding to increase precipitation within the state, and nine 
coastal states are developing saltwater desalination operations to 
make freshwater.
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Freshwater 
Shortages Have 
Severe Economic, 
Environmental, and 
Social Consequences

Shortages of freshwater may harm not only a local area, but also multiple 
regions and sectors of the economy for many years. Water shortages can 
also damage the environment and create conflicts between water users.

Water Shortages Can 
Cause Billions of Dollars in 
Economic Damages

No estimates are available on the total economic costs of water shortages 
to the nation. However, adequate supplies of water must be available to 
produce goods and provide services, and shortages can create both direct 
and indirect problems. For example, shortages reduce crop, rangeland, 
and forest productivity; increase fire hazards; increase mortality rates for 
livestock and wildlife; and damage wildlife and fish habitat. In 2003, alone, 
Congress provided an additional $3.1 billion in appropriations to offset 
agricultural losses. Water shortages also have indirect impacts. For 
example, reductions in crop, rangeland, and forest productivity reduces 
income for farmers and agribusiness, increases prices for food, contributes 
to higher unemployment, increases foreclosures on banks loans to farmers 
and businesses, and requires more spending for disaster relief.

While national estimates are not available, regional and state estimates 
provide some insight into the severity of water shortages. According to a 
2000 report on extreme weather events from the National Oceanic and 
Atmospheric Administration,3 eight water shortages from drought or heat 
waves had each resulted in $1 billion or more in monetary losses over the 
past 20 years in various states. The more significant of the economic 
impacts included were:

• $6 to $9 billion in losses for the agriculture and ranching sectors of 
Texas/Oklahoma and eastward to the Carolinas in the summer of 1998,

• $5 billion in economic damages in Texas and Oklahoma from fall 1995 to 
summer 1996,

3 The National Oceanic and Atmospheric Administration’s National Climatic Data Center 
is responsible for monitoring and assessing the earth’s climate and is the world’s largest 
repository of weather data. The center gathers water shortage related information including 
economic impact data.
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• $40 billion in damages to the economies of the Central and Eastern 
United States in summer 1988, and

• $20 billion in economic damages to the Central and Eastern 
United States from June to September 1980.

River basin commissions and states also reported recent drought-related 
economic losses of hundreds of millions of dollars. For example, the 
Susquehanna River Basin Commission,4 reported that, as a result of the 
1999 drought, 34 counties in New York State declared an agricultural 
disaster with losses of about $2.5 billion, and it estimated Pennsylvania 
crop losses at $500 million, with some farmers losing as much as 70 to 
100 percent of their crops. The Commission also reported that other 
water-dependent industries, such as nurseries, suffered significant losses 
and electrical power plants had trouble getting sufficient water supplies 
to meet operational needs because of low stream flows. Similarly, in 
December 2001, the Washington State Department of Ecology estimated 
that the 2001 drought cost between $270 million to $400 million in damages 
to agricultural production, a loss of 4,600 to 7,500 agricultural jobs, and 
placed at risk an additional 950 to 1,400 jobs in the food processing, 
wholesaling, trucking, warehousing, and transportation services sectors. 
Finally, persistent drought conditions could also put at risk another 4,500 to 
6,000 jobs in the construction, retail, and service sectors, among others.

In addition to lost economic productivity, droughts also increase federal 
and state government expenditures. For example, Washington State paid 
almost $8 million in drought related expenditures to obtain water for 
several irrigation districts, maintain stream flow in critical fish-bearing 
streams, and to monitor stream flows. In addition, the state paid $1 million 
to the Bonneville Power Administration, which markets electrical power in 
the Pacific Northwest, to offset losses in power-generating revenues.

While the most commonly estimated economic impacts of water shortages 
occur in agriculture and related sectors, less obvious sectors of the 
economy are also affected.

4 The Susquehanna River Basin Commission coordinates water resources efforts of 
the states of Maryland, New York, and Pennsylvania and the federal government to 
administer water resources in the Susquehanna River Basin.
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• In March 2002, New Jersey declared a state of water emergency (rainfall 
in 35 of the past 49 months had been below normal, with 8 of the last 
12 significantly below normal). Among other things, the state suspended 
the distribution of water for construction or use by any new building, 
dwelling, or structure in three south New Jersey townships. The pace of 
development in these townships threatened to damage the ecological 
and water supply capability of the local aquifer system. The monetary 
losses resulting from this suspension are difficult to quantify, but, at a 
minimum, building suppliers and other construction-related sectors lost 
revenues, and local municipalities lost tax revenues.

• In February 2003, the Southern Nevada Water Authority approved a plan 
to restrict water use in the Las Vegas Valley during an ongoing drought. 
Residents and businesses, such as golf courses, will be required to 
curtail water use. For example, golf courses will be required to use no 
more than 7 acre-feet of water per year. According to an operator of 
three golf courses, he will have to remove 90 acres of grass at an 
estimated cost of $500,000.

Some organizations are developing estimates of the economic impacts of 
droughts. For example:

• University of Georgia researchers have developed an economic model 
to measure the potential economic impacts of a drought for the 
20-county regional economy in southwest Georgia. Using this model, the 
researchers estimated that each $1 million decline in agricultural 
production results in an additional $700,000 decline in other economic 
segments, for a total loss of $1.7 million. In addition, for each job lost in 
agriculture, 1.4 jobs are lost in other economic sectors, for a total of 2.4 
jobs lost.

• Texas requires regional water planning groups to evaluate the social and 
economic impacts of not meeting regional needs for water supply. For 
example, a regional group for Northeastern Texas projected that by 
2010 unmet regional water needs would result in 93,000 fewer jobs, 
199,000 fewer people, and about a 13 percent loss in personal income. 
Based on these regional reports, in 2002, the Texas Water Development 
Board reported that if the state does not ensure it has enough water to 
meet projected needs, it will have 7.4 million fewer jobs, 13.8 million 
fewer people, and 38 percent less income within the state by 2050.
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Water Shortages Damage 
the Environment

Water shortages can result in environmental losses—damages to plant 
and animal species, wildlife habitat and air and water quality. Following 
a water shortage, some conditions quickly return to normal, while other 
effects may linger or change conditions permanently. The Florida 
Everglades experience illustrates the effects that reduced water flows 
can have on an ecological system.

Following periods of major drought in the 1930s and 1940s and heavy 
flooding in 1947, Congress authorized in 1948 the Central and Southern 
Florida Project—an extensive system of over 1,700 miles of canals and 
levees and 16 major pump stations—to prevent flooding and saltwater 
intrusion into the aquifer underlying the wetlands, as well as to provide 
drainage and supply water to the residents of South Florida. Some drained 
areas became farmland, while others became heavily urbanized. These 
engineering changes, coupled with agricultural and industrial activities 
and urbanization, have reduced the Everglades to about half its original 
size, as shown in figure 23, and damaged the environment. For example, 
the population of wading birds once numbered in the millions, has fallen 
by 90 percent in recent decades. Moreover, some scientists believe that 
the reduced flow of freshwater into Florida Bay may be hastening its 
environmental decline. An effort to restore the Everglades is currently 
underway involving numerous federal, state, tribal and local entities. The 
current estimated costs, which are shared equally by federal agencies and 
the state, for activities in the South Florida ecosystem restoration 
initiative—including the three goals of getting the water right, restoring, 
preserving and protecting natural habitats, and fostering the compatibility 
of the built and natural systems—are $14.8 billion.
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Figure 23:  The Everglades—Past and Present

aOther smaller natural areas are dispersed throughout South Florida, such as national wildlife refuges 
and state, local, or privately owned lands, but are not shown in the figure.

Source: South Florida Water Management District.

Past 

Historically, the natural areas of the 
Everglades extended well north of Lake 
Okeechobee and south to Florida Bay and 
the Gulf of Mexico. 

Present

Today, the bulk of the natural areas 
remaining in the ecosystem primarily 
include the Everglades National Park and 
Big Cypress National Preserve, as well as 
state water conservation areas.a
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Water Shortages Can Cause 
Social Discord

Water shortages can raise a number of concerns for communities, such as:

• Conflicts arising between various water users, managers, and 
government entities due to competition for scarce water resources;

• Threats to the lifestyles of individuals whose livelihoods depend on 
water, such as farmers and commercial fishermen; and

• Feelings of undue burden from a shortage, such as feelings of unfair 
treatment in the amount or timing of relief efforts by government 
entities.

The experiences in the Klamath River Basin, on the California-Oregon 
border, illustrate how these concerns can play out. In 2001, severe 
drought in the Klamath River Basin exacerbated conflicts among numerous 
interests: farmers who rely on water for irrigation, commercial fishermen 
who rely on salmon spawned in the river for their livelihood, environmental 
groups interested in protecting endangered species, and Native American 
tribes with long-standing cultural, fishing and water rights interests. In 
April 2001, Reclamation announced that it would not be able to supply 
water to farmers in the majority of the basin so that the limited supplies 
could be used to protect endangered or threatened species under the 
Endangered Species Act.5 Many farmers claimed to have suffered crop 
losses as a result of restricted water deliveries and protested the decision 
in public demonstrations; some individuals unlawfully opened water 
control gates. Farmers viewed the diversion of water as breaking the 
federal government’s long-standing promise to provide water and land for 
farming and as harming the agriculture based culture that had developed 
in the area since the project was initiated in the early 1900s.

Subsequent to the National Academy of Sciences’ February 2002 review 
of the scientific support for minimum lake and river flows, Reclamation 
developed a 10-year operating plan to comply with the requirements of the 
Endangered Species Act while also allowing water deliveries to irrigators. 
However, in September 2002 as many as 30,000 adult salmon and steelhead 
died while returning to the Klamath and Trinity Rivers to spawn. California 
State Department of Fish and Game officials and others argue that low 

5 Reclamation operates a federal water supply project in the Upper Basin that has provided 
water for irrigation to farmers for nearly 100 years.
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river flows and high water temperature may have stressed the salmon 
and made them more susceptible to disease. Consequently, according to 
local media accounts, the environmentalists, Indian tribal leaders, and 
commercial fishermen now claim that the government is catering to 
farmers and ignoring their concerns (see fig. 24). The result has been on 
going litigation over river flows and legislation to address the financial 
damages of the various parties. Although the Klamath water supply issues 
were made more acute by the severe drought, the conflicts over who gets 
water will continue because demands are greater than current supplies.
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Figure 24:  Competition for Water in the Klamath Basin
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Sources: (A) California Farm Bureau Federation (photo and caption). (B) Bureau of Reclamation (photos and caption). GAO analysi s. 

(A) In May 2001, supporters of
 Klamath Basin farmers 
 formed a "bucket brigade" 
 by standing shoulder to 
 shoulder and passing 
 buckets of water from the 
 Link River to a canal used 
 to deliver water for irrigation.

(B) In April 2002, supporters of
 providing water for fish and 
 wildlife within the Klamath 
 Basin advocate their position.
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The competition for water is by no means unique to the Klamath Basin. 
Similar conflicts are brewing in other areas, such as the Columbia and 
Snake River System in the Northwest, the San Joaquin and Sacramento 
Basins in California, the Missouri River System in the Northern 
Plains states, the Middle Rio Grande in New Mexico, and the Florida 
Everglades. Recognizing the potential for conflict due to water shortages, 
in May 2003, Interior proposed concentrating federal financial and 
technical assistance in key western watersheds and in critical research 
and development such as conservation and desalination to help predict, 
prevent, and alleviate future water supply conflicts.6 

6 U.S. Department of Interior, Water 2025: Preventing Crises and Conflict, 
Washington, D.C., May 2003.



 

 

Page 76 GAO-03-514 Freshwater Supply

Chapter 4
 

 

Federal Activities Could Further Support 
State Water Management Efforts Chapter 4

To identify potential federal actions to help states address their water 
management challenges, we sought the views and suggestions of state 
water managers. We also asked federal officials to identify their current 
activities in each of these categories and the extent to which they can 
support state preferences for assistance. Water managers from 47 states 
ranked actions federal agencies could take within five basic categories 
of activities:1

• Planning, constructing, operating, and maintaining water storage 
and distribution facilities. The most helpful potential federal action 
was to provide more federal financial assistance to plan and construct 
additional state water storage and distribution capacity; states also 
favored more consultation on the operation of federal water storage and 
distribution systems.

• Collecting and sharing water data. Collecting water data at more 
locations would be most useful, compared with actions to improve the 
accuracy, timeliness, access, format, or analyses of the data.

• Administering federal environmental protection laws. The most 
beneficial potential federal actions were (1) more state flexibility in how 
they comply with or administer federal environmental laws and 
(2) more consultation with the states on these laws’ development, 
revision, and implementation.

• Participating in water-management agreements. The highest 
preferences were increasing federal agencies’ coordination with, 
and technical assistance to, the states in developing and implementing 
these agreements.

• Managing water rights for federal and tribal lands. The most 
helpful potential actions were (1) more consultation with states on 
how federal agencies or tribal governments use their water rights, 
(2) increased financial and technical assistance to determine how 
much water federal agencies and tribes are entitled to, and (3) better 
coordinated participation among federal agencies and tribes in the 
establishment and use of their water rights.

1 State water managers in 47 states responded to our survey; California, Michigan, and 
New Mexico did not participate.
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Appendix I contains the detailed results of the survey.

States Preferred More 
Financial Assistance to 
Increase Water Storage and 
Distribution Capacity and 
Consultation on Federal 
Storage Operations

In terms of water storage and distribution capacity, state water managers 
reported their highest priority was more federal financial assistance to 
plan and construct the state’s freshwater storage and distribution systems. 
According to our survey, over the next 10 years, 26 states are likely to 
add storage capacity, and 18 are likely to add distribution capacity. The 
additional storage and distribution capacity will be used to meet a variety 
of needs, such as augmenting local supplies, connecting water systems, 
and developing ground-water storage. Consequently, water managers in 
22 states said that more federal financial assistance would be most useful 
in helping their state meet its water storage and distribution needs. For 
example, of the 26 states that are likely to add storage capacity, 16 plan 
to seek federal assistance, as do 14 of the 18 states that are likely to add 
distribution capacity. Estimated costs to add this storage and conveyance 
capacity could be in the billions of dollars for each state if built as planned. 
For example, Texas estimated in its 2002 State Water Plan the capital costs 
of water supply projects over the next 50 years, including the addition of 
8 major reservoirs, to be $17.9 billion.

Reclamation and Corps officials understand the states’ need for financial 
assistance for storage and distribution projects, and provide financial 
assistance on a project-by-project basis, as the Congress authorizes and 
appropriates funds. Current authorized and funded water projects include 
Reclamation’s Animas-La Plata project in southwest Colorado and 
northwest New Mexico for storing and distributing water in these states at 
a cost of about $700 million, and the Corps’ and the state of Florida’s 
participation in the estimated $14.8 billion effort to restore the Florida 
Everglades. Reclamation and Corps officials were not aware of any state 
requests directly to them to provide financial assistance to plan or 
construct new state storage or distribution projects, with the exception of 
projects under the ongoing CALFED program.2

State water managers also favored more consultation on the operation of 
federal water storage facilities. While federal agencies develop plans to 

2 In fiscal year 2003, Congress provided $23 million in funding to Reclamation’s Central 
Valley Project for activities that support the California Bay-Delta Restoration Program 
(CALFED), including investigations of water storage opportunities and ongoing reservoir 
planning activities.
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govern the operations of each facility, changes in water availability, such 
as a drought, and new or changing demands for water, such as a new 
endangered species listing or residential development, can alter the 
state’s water management goals in a river basin. State managers sometimes 
pursue a change in the operations of a federal water storage facility to 
better help the state meet its multiple water management goals. State 
water managers in 29 states said they had worked with federal water 
project managers within the last 5 years to obtain changes in federal 
operations to better meet their state’s water management goals. The state 
managers requested changes in federal operations to help balance instream 
water uses—-that is, environmental, recreation, hydropower production, 
and navigation uses—-with offstream water uses, such as municipal water 
supply and irrigation. For example, one western state asked Reclamation to 
modify facility operations to benefit fish spawning, while several states 
requested changes to Corps facility operations to support the states’ water 
management goals—for example, to improve water quality, recreation, and 
minimize flooding impacts.

Reclamation and Corps officials told us their agencies currently work with 
state water managers on a daily basis to meet the needs of water users 
affected by their facilities. Furthermore, they are making efforts to consult 
more with the states and thereby prevent future conflicts related to their 
operations. According to a Reclamation official, operators at the agency’s 
facilities annually share operations plans with state water managers and 
other stakeholders to review the previous year’s operations and solicit their 
views on the need for changes to meet new or increased demands. 
Furthermore, Reclamation plans to identify river basins with the greatest 
potential for future conflict between water users and environmental needs 
and to develop future operating plans with input from all users. Officials 
said they are trying to prevent water management crises on the scale of 
those that have occurred in the Klamath, Columbia, Middle Rio Grande, 
and Colorado River basins and avoid costly litigation. A Corps’ official 
stated that the Portland, Oregon, district office holds a daily public briefing 
in its reservoir control room to describe conditions in the entire Columbia 
Basin, and the Corps shares its operating plans annually with the states.

While Reclamation and Corps officials welcome state water managers’ 
views on operations, the agencies are not always able to accommodate 
state requests when the request would prevent or limit the agency’s ability 
to meet its obligations under laws or contracts. For example, Reclamation 
officials said they must consider the authorized purpose of the facility, the 
agency’s contractual obligations for water delivery, environmental 
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regulations, and the requirements of state law when considering a state 
request. In addition, federal officials said they could not honor some 
requests because modifying facility operations to meet the needs of one 
water user may adversely affect water availability for other water users. 
For example, Reclamation received a request from one state to change 
facility operations to increase water flows for downstream rafting in 
the spring; however, another state said the additional release would 
decrease the quality of recreational fishing. Once the states agreed on a 
compromise, Reclamation modified its releases to meet the water needs 
of both users. Corps officials shared similar experiences. For example, a 
state requested that the Corps store more water in a flood control reservoir. 
The Corps asked the state if it was willing to accept responsibility for the 
environmental impacts of flooding more area behind the reservoir. The 
state agreed and the Corps adjusted the annual operating plan.

States Believe They 
Would Benefit from 
Federal Data Collection 
in More Locations

State water managers placed a high value on data collected under federal 
programs to support the states’ ability to complete specific water 
management activities. For example:

• 37 states reported that federal agencies’ data are important to their 
ability to determine the amount of available surface-water,

• 22 states reported that the federal data are important to their planning 
for environmental mitigation or restoration activities, and

• 14 of the 29 states that participate in interstate or international water-
management agreements reported that federal data are important to 
monitoring the terms of the agreements.

To supplement the data collected under federal programs, some states 
also collect their own water data. However, in some circumstances, 
data collected under federal programs may be more credible and 
consistent than the state data, according to state water managers. 
For example, one state water manager said his state participates in the 
USGS Cooperative Program because other states with which it manages 
shared waters consider USGS-collected information more credible than 
the state-collected information. Another state manager said that consistent, 
long-term, federal data collection is extremely valuable and cannot be 
replicated by the state. Furthermore, according to USGS and state officials, 
state and locally collected data is not always comparable because 
collection practices are not standardized.
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Water managers in 39 states ranked expanding the number of data 
collection points for federal agencies as the most useful action to help 
their state meet its water information needs. Specifically, state managers 
reported that the addition of more monitoring stations to measure 
stream flow, aquifer levels, and snow pack depths would help states 
decide, for example, whether to allow additional water withdrawals from 
particular sources. State managers suggested more monitoring locations 
are particularly needed in rural areas, where water is shared among 
multiple states, or areas needing increased water flows to meet 
environmental protection needs. For example, one state manager said 
more monitoring stations are needed on the smaller tributaries, where the 
needs of endangered or threatened fish are in conflict with traditional 
offstream uses.

Officials at the USGS, the Natural Resources Conservation Service, and 
the National Weather Service, each have ongoing efforts and/or plans to 
improve their data collection programs. However, they need to do so within 
current funding levels. USGS—the agency primarily responsible for water 
data collection and analysis—officials said the agency continually 
examines how to allocate its resources to meet its national responsibilities 
while also helping states. According to agency officials, USGS and 
the states generally agree on which water sources to monitor; however, the 
agency and the states sometimes differ on how many locations to monitor 
for a particular source. Disagreement occurs because USGS’ monitoring 
stations are widely distributed to meet its nationwide responsibilities, 
rather than concentrated to benefit a particular state. 

To meet demand for more data and more sophisticated water supply 
forecasts, Natural Resources Conservation Service officials say they need 
to double the current number of snow pack monitoring stations and water 
supply forecasting activities. Specifically, the agency has identified the 
need to automate and expand reporting on snow pack data in the Great 
Lakes and the Northeast, as it does for the West. Finally, officials at the 
National Weather Service said they plan to automate rainfall data reporting, 
which will make these data more readily accessible, but they have no plans 
to expand data collection locations.

According to USGS, Natural Resources Conservation Service and National 
Weather Service officials, obtaining additional funding is their primary 
barrier to expanding or automating data collection. To address funding 
limitations, they have developed collaborative relationships to accept data 
from other entities, including states and universities, and make these data 
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available to users on their web sites. Because data quality is a concern 
under this process, the federal agencies must verify that the entities’ data 
collection practices meet federal standards before accepting the data. To 
help ensure quality, the agencies participate in interagency work groups 
that set standards for federal water data collection and dissemination, such 
as the Advisory Committee on Water Information.

States Favor More 
Flexibility in How They 
Comply with or Administer 
Federal Environmental 
Laws and More 
Opportunities for Comment

Federal laws such as the Endangered Species Act and the Clean Water 
Act provide important protections to the nation’s wildlife and natural 
resources. The Endangered Species Act provides protection and assists 
the recovery of threatened or endangered plant and animal species and 
their critical habitat, and the Clean Water Act requires improvements to 
water quality and the prevention of discharges of pollutants into our 
nation’s waters.

The implementation of these laws can also affect state water management 
goals and objectives. For example, the Endangered Species Act can create 
a demand to leave water instream to ensure that species or critical habitat 
are not jeopardized, thus competing with traditional offstream water 
demands, such as irrigation, municipal, and industrial uses. When demand 
is high among traditional users or supplies are limited, fulfilling the 
demands created by federal environmental laws can be challenging for 
some state managers.

According to our survey, the impacts of federal environmental protection 
laws on state water managers vary, depending on the particular water 
demands and uses within each state. For example, while 25 state water 
managers reported that the Clean Water Act increased water availability 
for instream purposes, managers offered diverse views of the law’s effects 
on offstream availability. Managers in 11 states reported that the Clean 
Water Act’s water quality impacts increased water availability for offstream 
uses, such as drinking water, while managers in 18 states reported that the 
law decreased offstream water availability, for example, because of the 
need to leave water instream to maintain water quality standards. Similarly, 
26 state managers reported that the Endangered Species Act tended to 
decrease the amount of water available for offstream uses, but managers 
were more evenly divided on whether the law has made more water 
available for instream uses. For example, managers in 16 states reported 
that the Endangered Species Act has helped increase water availability for 
instream uses, such as maintaining fish habitat, while 9 managers reported 
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decreased availability because the law limited water availability for 
hydropower production, another instream water use.

Overall, 23 state water managers ranked having more flexibility in how they 
comply with or administer federal environmental laws as the most useful 
among potential actions that would help states meet the requirements of 
federal environmental protection laws while also meeting water 
management goals. Because the effects of the laws are so varied, we did 
not identify a consensus regarding the specific elements of compliance or 
administration of these laws that required more flexibility. However, state 
water managers described instances in which they believed that federal 
environmental laws restricted the state’s ability to develop new water 
storage capacity, distribute water, or meet the needs of offstream users.

Federal officials from the Environmental Protection Agency, the Fish and 
Wildlife Service, and the National Marine Fisheries Service, agreed that 
while they try to accommodate state concerns about federal environmental 
laws, the amount of flexibility they can provide is limited by their 
obligation to ensure that the laws are complied with and administered as 
Congress intended. However, officials cited examples of current and 
planned efforts to use the flexibility they have under current law to help 
the states comply with or administer federal environmental laws likes the 
Clean Water Act and Endangered Species Act. For example, Environmental 
Protection Agency officials said they are assessing ways to make their 
water quality programs more efficient and effective, which may result in 
more flexibility for the states. National Marine Fisheries Service and Fish 
and Wildlife Service officials said they already have considerable flexibility 
under the Endangered Species Act to accommodate state-developed water 
management plans that also meet the needs of listed threatened or 
endangered species. Officials of both the services said they 
encourage states to work cooperatively with them to develop water 
management plans.
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In 17 states, water managers also said they would like federal agencies to 
seek more state advice on developing, revising, and implementing federal 
environmental laws. Specifically, three state managers made the 
following suggestions:

• Congress and federal agencies should seek states’ input when 
reauthorizing the Endangered Species Act.3

• Federal agencies should recognize and support states’ species recovery 
plans; this could help agencies to develop federal recovery plans that are 
better coordinated with state activities.

• States should peer review federal agencies’ science and decisions, thus 
better balancing state and federal viewpoints.

Regarding federal actions to seek more state advice, federal agency 
officials cited several examples of ongoing and planned efforts to enhance 
their working relationships and reduce conflicts with state agencies and 
other stakeholders. The Fish and Wildlife Service and National Marine 
Fisheries Service have existing joint policies to use the expertise and solicit 
the participation of states in the recovery planning process, and to solicit 
peer review of draft recovery plans. Agency officials commonly cited the 
use of river basin-wide agreements as an example of efforts to formally 
bring together state, federal, and other stakeholders to address important 
issues, such as providing certainty in water supplies while protecting 
wildlife habitats and preventing additional threatened or endangered 
species listings or protecting water quality. Officials of several agencies 
cited examples of successful cooperative agreements used in the California 
Bay-Delta, Upper Colorado River Basin, Snake River Basin, and in the 
Lemhi and Upper Salmon River Basins. According to a Fish and Wildlife 
Service official, such agreements signal enhanced efforts at developing 
relationships, sharing information, and getting advice from the states. 
According to officials, the Environmental Protection Agency hopes to 
facilitate cooperative relationships, for example, by awarding grants 
to states to explore comprehensive solutions at the watershed level. 
Reclamation officials cited planned actions to prevent federal/state 
conflicts regarding environmental issues. For example, the agency plans 

3 Endangered Species Act reauthorization has been on the legislative agenda since 
authorization expired in 1992, and bills have been introduced in each Congress to address 
various aspects of endangered species protection.



Chapter 4
Federal Activities Could Further Support 
State Water Management Efforts

Page 84 GAO-03-514 Freshwater Supply

 

 

 

 

to provide more staff training on the purpose, processes, and requirements 
of the Endangered Species Act in order to ensure clarity regarding the act’s 
requirements and the agency’s responsibilities.

State Managers Would 
Gain from Improved 
Coordination of Federal 
Participation in Interstate 
or International 
Water-Management 
Agreements

State water managers in the 29 of 47 states that participate in an interstate 
or international water-management agreement ranked better coordination 
of federal agency participation with the state in the agreements as most 
useful among potential federal actions to help states in the development, 
enforcement, and implementation of such agreements. While many states 
said that federal agencies had fulfilled their responsibilities under 
interstate or international agreements during the last 5 years, seven state 
managers said that one or more agencies had not. These seven managers, 
and others, described instances in which they believe that federal agencies 
have not met their responsibilities under water-management agreements, 
such as:

• Ignoring obligations under participation agreements, such as the Corps 
not paying its river basin commission membership dues.

• Mismanaging existing river management facilities and failing to 
construct needed water storage facilities, such as projects for storing 
Colorado River water.

• Inadequately enforcing the water allocation terms of 
international treaties by not vigorously enforcing the terms of 
the U.S. water-management treaty with Mexico.

• Not resolving federal river basin priorities, thus creating uncertainty for 
state compact participants regarding federal actions.

Officials from Reclamation and the Corps stated that in most cases they 
have fulfilled their responsibilities under water-management agreements, 
but occasionally circumstances outside their control prevent them from 
carrying out their responsibilities. For example, in the case of the Corps 
not paying its river basin commission dues, Corps officials indicated 
that congressional appropriations language specifies that the federal 
government should no longer contribute financially to the annual expenses 
of these commissions. A Corps official stated that the agency has little 
funding available for efforts to coordinate activities under compacts, and 
moreover, other federal agencies have not approached the Corps to engage 
in coordination efforts. A Reclamation official acknowledged that he had 
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encountered barriers to coordination with other federal agencies—for 
example, federal agency officials are sometimes unwilling to sacrifice 
relationships they have developed with stakeholders in the interest of 
improving coordination among all parties.

Nevertheless, Reclamation and Corps officials stated that their 
participation in water-management agreements could be improved through 
their ongoing efforts to enhance coordination and communication 
with states and other water resource stakeholders. For example, 
Reclamation plans to facilitate meetings and assist water management 
projects in basins where the greatest potential for conflict exists among 
water users and environmental uses, thus laying the groundwork for the 
development of future water-management agreements. These efforts are 
similar to those officials described to assist the states and other 
stakeholders to allow more input into the operation of federal 
storage facilities.

States also ranked as important increased technical assistance to develop 
or implement water-management agreements. Of the 29 states in our 
survey that already participate in water-management agreements, 11 said 
they plan to propose, negotiate, or participate in a new water-management 
agreement within the next 5 years. For example, one state manager 
suggested federal assistance would be helpful in establishing a compact 
for managing water from an underground aquifer with another state. 
Another state water manager suggested that the state would benefit from 
assistance in the form of federal studies on water availability, use, and 
demand on sources shared between the United States and Canada.

Water management agencies do not have specific programs or funds 
to assist states in developing or implementing water-management 
agreements, according to agency officials. However, Reclamation and 
Corps officials pointed out that the federal agencies do assist in 
implementing agreements through the ongoing operation of federal 
water projects within the compact river basins, helping to ensure that the 
agreement terms are met. For example, Corps officials pointed to efforts 
by 10 federal agencies to assist in implementing agreements in the 
Alabama-Coosa-Tallapoosa and Apalachicola-Chattahoochee-Flint river 
basins located in Alabama, Florida, and Georgia. Furthermore, to help 
implement the water management treaty with Mexico, a National Weather 
Service official said the agency provides forecasting tools to Mexico to help 
facilitate accurate water supply forecasting on both sides of the border.
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States Favored Having More 
Influence on the Use of 
Federal and Tribal Water 
Rights as Well as Greater 
Federal Efforts to Define 
These Rights

Of the 31 state managers reporting that federal agencies or tribal 
governments claim or hold water rights (either state granted or federal 
reserved) in their state, 12 reported that the most helpful potential federal 
action would be to consult more with the states on federal or tribal use of 
these rights. Sixteen of these water managers indicated that their state had 
experienced a conflict within the last 5 years between how a federal agency 
used its water rights and the state’s water management goals. State water 
managers reported conflicts with 13 different agencies, such as 
Reclamation, the Forest Service, the Park Service, and the Bureau of Land 
Management. State managers also described instances of federal agencies 
challenging state decisions to grant water rights to others. For example:

• In one state, Reclamation challenged the state over ground-water rights 
it had issued to users because the withdrawals threatened federal 
surface-water rights.

• Similarly, a tribe sued the same state to stop issuance of ground-water 
rights potentially impacting water availability for tribal lands. According 
to state officials, both cases were settled by agreement.

• Another manager reported that the state and a federal agency disagreed 
on whether a federal lands leaseholder or the federal agency should 
hold the water right for water held in small storage facilities on federal 
lands. The court awarded the right to the leaseholder, despite federal 
concerns over future use of the water on its lands.

According to officials from the federal resource management agencies 
and Reclamation, the agencies exercise their state-granted water rights in 
accordance with state water laws and the agencies try to coordinate with 
the states over their use of water under federal reserved rights. National 
Park Service, Bureau of Land Management, and Forest Service officials 
said their agencies typically seek state-granted water rights for offstream 
uses of water on their lands, such as camp and picnic grounds or livestock 
watering. Typically, disputes related to federal agency use of state-granted 
rights are heard in state water courts where the federal agencies receive no 
preference over any other water right holder. Officials provided several 
examples of how their agencies work with the states and non-federal water 
users to minimize disputes. A National Park Service official said his agency 
seeks to reach mutually acceptable compromises with other water users, 
even though the other users’ rights are often junior to the federal reserved 
rights. A Bureau of Land Management official said while his agency has 
federal reserved rights to water in a certain state, the agency also applies 
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for state rights because the state does not recognize the agency’s federal 
reserved water right.

State water managers also favored increased financial and technical 
assistance to states to adjudicate water rights (the determination of the 
legal rights and priorities of all persons for a particular source as of a 
certain time) for federal agencies and tribal governments. Federal 
agencies and tribes may be entitled to water rights that would deprive 
others of water they have been using for many years. Until adjudicated 
or determined by the courts, the extent of such rights is unknown. 
Consequently, water managers, particularly those in Western states, are 
concerned about the unquantified water rights for federal and tribal lands, 
as well as the costs of quantifying these rights through adjudication. For 
example, 14 state water managers said quantifying federal reserved water 
rights is important to their state’s ability to manage its water; similarly, 
12 state water managers said quantifying tribal water rights is important.

To reduce uncertainty regarding water rights, some western states are 
conducting general adjudications to formally quantify and order by priority 
all rights claimed. These adjudications include determinations of federal 
water rights, which, since the McCarran Amendment was enacted in 1952, 
have been within the states’ jurisdictions.4 This process of establishing the 
priority system is complicated and costly, and federal claims are often the 
largest and most difficult to adjudicate. For example, according to the 
Western States Water Council, 400 of the 700 claims being adjudicated in 
the Klamath Basin are federal claims. While all other water users claiming 
rights must pay filing fees to the state for the adjudication of these rights, 
the federal government does not, according to a Supreme Court ruling.

4 Pub. L. No. 82-495, §208, 66 Stat. 549, 560 (1952); see chapter 1, footnote 11, for more 
information on the McCarran Amendment.
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Federal agency officials confirmed that the total quantity of water rights 
for federal and tribal lands is not known. While state and federal courts 
have settled some federal claims since the McCarran Amendment was 
enacted, a substantial majority of tribal and federal water rights have not 
yet been quantified. Currently, adjudications of tribal, federal, and other 
parties’ water rights are underway in many states.5 For example, the 
U.S. Forest Service is participating in 43 adjudications and the National 
Park Service in 45, according to agency officials. As of March 2003, the 
Bureau of Indian Affairs reported it has settled 20 water rights cases, but 
most tribal rights are still unquantified.

According to officials, the federal resource management agencies file 
claims in accordance with state rules and abide by the results of the state 
adjudications. However, federal law prohibits the agencies from paying 
adjudication filing fees. A National Park Service official said it might be 
preferable to have a compromise between the two extremes of having the 
federal government pay millions of dollars to adjudicate every one of its 
water rights and paying nothing. This official notes that adjudications are in 
the federal interest—having water rights quantified creates more certainty 
for federal planning and decision-making.

Conclusions While states have principal authority for water management, federal 
activities and laws affect or influence virtually every water management 
activity undertaken by states. With limited supplies and growing demands, 
state water managers face the challenge of future water shortages and their 
potentially severe consequences. Although the state managers value the 
many contributions of federal agencies to their efforts to ensure adequate 
water supplies, they also indicate that federal activities could better 
support their efforts in a number of areas. In some of these areas—such as 
providing funding for more state storage and distribution capacity or more 
flexibility in how states comply with federal environmental laws—federal 
agencies are limited in what they can do. However, in other areas—such as 
seeking increased state input to federal facility operations or enhancing 
coordination with states—more supportive federal actions may not 
necessarily involve new authority or significant expenditures. Slight shifts 
of federal priorities or renewed emphasis on matters that impact state 
efforts might be sufficient to help states better manage their water 

5 For any water right holder, including federal agencies, participation in adjudication 
involves submitting a claim for the amount, location, and use of water.
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resources. The information we collected from state water managers should 
be useful to agencies in determining how their activities affect states and 
how they can be more supportive of state efforts to meet their future water 
needs. While we are not making a specific recommendation, we encourage 
Agriculture, Commerce, Energy, Homeland Security, Interior, Corps, and 
Environmental Protection Agency officials to review the results of our state 
survey and consider modifications to their plans, policies, or activities as 
appropriate to better support state efforts to meet their future water needs.

Agency Comments and 
Our Evaluation

We provided copies of our draft report to the Departments of Agriculture, 
Commerce, Energy, Homeland Security, and the Interior; the U.S. Army 
Corps of Engineers, and the Environmental Protection Agency. The 
Department of the Interior concurred with our findings and wrote that the 
report provides valuable information to federal agencies for improving 
interactions with state water managers and will be helpful to state and local 
resource managers in identifying federal activities and plans that support 
water management efforts at all levels of government. Interior also 
provided technical clarifications, which we incorporated as appropriate. 
Interior’s complete letter is in appendix II. The other departments and 
agencies concurred with our findings and provided technical clarifications, 
which we incorporated as appropriate. They did not provide formal, 
written comments.
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AppendixesGAO Analysis of Our Survey of the 
Effects of Federal Activities on State 
Water Availability, Management, and Use Appendix I

To obtain states' views on how federal activities could better support state water management efforts to meet future demands, we 
conducted a Web-based survey of state water managers in the 50 states. We developed the survey questions by reviewing documents and 
by talking with officials from the federal agencies listed on pages 42 and 43 and the state water managers in three state offices-Arizona, 
Illinois, and Pennsylvania. The questionnaire contained 56 questions that asked about state water management; collection and 
dissemination of state water quantity data by federal agencies; federal water storage and conveyance within their state; the effects of 
federal environmental laws on state water management; the effects of interstate compacts and international treaties on state water 
management; and the effects of federal and tribal rights to water on state water management.

To access the Web-based survey and the results for each question go to GAO-03-834SP on the GAO Web site.

Q1. Has your state conducted an assessment of water availability, withdrawals, and/or consumption?

Q2. Has your state conducted an assessment, either for all of your state or for portions of your state, of the economic and/or environmental 
effects of water shortages, including drought? 

Checked 
(percent)

Number of 
respondents

1. Water availability statewide 
(most or all regions of your state) 53.2 47

2. Water availability only for 
some regions or localities within 
your state 29.8 47

3. Water withdrawals statewide 
(most or all regions of your state) 76.6 47

4. Water withdrawals only for 
some regions or localities within 
your state 10.6 47

5. Water consumption statewide 
(most or all regions of your state) 51.1 47

6. Water consumption only for 
some regions or localities within 
your state 17.0 47

7. None of the above 8.5 47

Checked 
(percent)

Number of 
respondents

1. Actual economic effects of 
recent water shortages, 
including drought 25.5 47

2. Potential economic effects of 
future water shortages, including 
drought 25.5 47

http://www.gao.gov/special.pubs/gao-03-834sp
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Q3. Which of the following plans does your state have?

Q4. Did your state receive federal assistance for the development of its drought preparedness and/or response plan(s)?

Q5. In the next 1-10 years which, if any, portions of your state, are likely to experience water shortages under average water conditions?

3. Actual environmental effects 
of recent water shortages, 
including drought 17.0 47

4. Potential environmental 
effects of future water shortages, 
including drought 23.4 47

5. None of the above 53.2 47

Checked 
(percent)

Number 
of 

respondents

1. Drought preparedness plan(s) 48.9 47

2. Drought response plan(s) 87.2 47

3. State does not have either of 
the above plans 8.5 47

4. Uncertain about state plans 2.1 47

Yes 
(percent)

No 
(percent)

Uncertain 
(percent)

Number 
of 

respondents

11.9 76.2 9.5 41

Entire state 
(most, or all, 
of your state) 
(percent)

One or more 
regions within 

your state 
(percent)

One or more 
small 

localized 
areas within 

your state 
(percent)

None of the 
above 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

4.3 34.0 38.3 19.1 4.3 47

Checked 
(percent)

Number of 
respondents
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Q6. In the next 1-10 years which, if any, portions of your state, are likely to experience water shortages under drought conditions?

Q7. In the next 10-20 years which, if any, portions of your state, are likely to experience water shortages under average water conditions?

Q8. In the next 10-20 years which, if any, portions of your state, are likely to experience water shortages under drought conditions?

Entire state 
(most, or all, 
of your state) 
(percent)

One or more 
regions within 

your state 
(percent)

One or more 
small 

localized 
areas within 

your state 
(percent)

None of the 
above 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

23.4 61.7 12.8 0.0 2.1 47

Entire state 
(most, or all, 
of your state) 
(percent)

One or more 
regions within 

your state 
(percent)

One or more 
small 

localized 
areas within 

your state 
(percent)

None of the 
above 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

4.3 44.7 34.0 12.8 4.3 47

Entire state 
(most, or all, 
of your state) 
(percent)

One or more 
regions within 

your state 
(percent)

One or more 
small 

localized 
areas within 

your state 
(percent)

None of the 
above 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

25.5 68.1 4.3 0.0 2.1 47
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Q9. Which, if any, of the following actions are being taken by your state government and/or by regional or local authorities to address 
current and future water needs in your state?

If answer 15 is checked (in Q9 above), please provide a brief description (of other actions being taken to address your state's 
water needs).

Checked 
(percent)

Number 
of 

respondents

1. Developing markets to allow voluntary water 
transfers among users 31.9 47

2. Developing new water supplies through reuse 
of reclaimed water 48.9 47

3. Developing new water supplies through 
recycling of storm water 10.6 47

4. Developing new water supplies using 
desalination (seawater or brackish ground water) 19.1 47

5. Encouraging, requiring, and/or providing 
incentives for water conservation 85.1 47

6. Improving vegetation management along 
streams and rivers to increase stream flow 42.6 47

7. Improving riparian buffers to enhance water 
quality and increase water quantity 70.2 47

8. Increasing storage capacity, including surface 
storage reservoirs or artificial groundwater 
recharge 63.8 47

9. Managing surface and ground water together 
(conjunctive management) so that these sources 
can be used in combination or alternately 80.9 47

10. Monitoring water availability and withdrawals 
within the state 93.6 47

11. Pursuing water price restructuring 29.8 47

12. Requiring local water agencies to conduct 
water availability assessments before approving 
new development or changes in land use 29.8 47

13. Using cloud seeding to induce precipitation 
where it might not occur naturally, or in greater 
quantities than might occur naturally 17.0 47

14. Using inter-basin transfer of water 59.6 47

15. Other actions being taken to address water 
needs (Please specify below.) 34.0 47

Providing 
description 
(percent)

Number 
of 

respondents

100 16
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Q10. In general, what is the legal doctrine used by your state to govern the allocation of surface water?

If 'other' is checked (in Q10 above), please describe how your state governs the allocation and use of surface water.

Q11. In general, what is the legal doctrine used by your state to govern the allocation of ground water?

If 'other' is checked (in Q11 above), please describe how your state governs the allocation and use of ground water.

Prior 
appropriation 
(percent)

Common-law 
riparian 

(percent)

Regulated 
riparian 

(percent)

A combination 
of prior 

appropriation 
and riparian 

(percent)

State does not 
regulate 

surface water 
allocation 
(percent)

Other 
(percent)

Uncertain 
(percent)

Number 
of 

respondents

31.9 14.9 19.1 6.4 4.3 21.3 2.1 47

Providing 
description 
(percent)

Number 
of 

respondents

100 10

Correlative 
rights 
(percent)

Reasonable 
use 

(percent)

Prior 
appropriation 

(percent)

Absolute 
ownership 

(percent)

State does not 
regulate 

ground water 
allocation 
(percent)

Other 
(percent)

Uncertain 
(percent)

Number 
of 

respondents

6.4 38.3 25.5 2.1 6.4 19.1 2.1 47

Providing 
description 
(percent)

Number 
of 

respondents

100 9
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Q12. Overall, about how much of your state's data on water availability and withdrawals is provided by federal agencies?

Q13. Please provide the name(s) of the federal agency(ies) that provide water availability and/or withdrawal data to you.

Little or none 
(percent)

Less than half 
(percent)

About half 
(percent)

More than half 
(percent)

All or almost 
all 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

a. Data on 
ground water 
availability 26.7 40.0 11.1 11.1 11.1 0.0 45

b. Data on 
ground water 
withdrawals 59.6 27.7 4.3 8.5 0.0 0.0 47

c. Data on 
surface water 
availability 13.0 10.9 28.3 30.4 15.2 2.2 46

d. Data on 
surface water 
withdrawals 63.8 21.3 6.4 6.4 2.1 0.0 47

Provided 
agency 
name(s) 
(percent)

Number 
of 

respondents

89.4 47
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Q14. Overall, how important are data provided by federal agencies to your state's ability to complete each of the following activities?

Q15. What type(s) of water quantity data, not currently being collected by the federal government, would be most useful in helping your 
state with its water management?

Very 
important 
(percent)

Somewhat 
important 
(percent)

Equally 
important and 

unimportant 
(percent)

Somewhat 
unimportant 

(percent)

Very 
unimportant 

(percent)

Number 
of 

respondents

a. To determine the quantity of 
available ground water 34.9 34.9 16.3 9.3 4.7 43

b. To determine the quantity of 
ground water withdrawals 13.2 15.8 18.4 28.9 23.7 38

c. To determine the quantity of 
available surface water 53.3 28.9 13.3 0.0 4.4 45

d. To determine the quantity of 
surface water withdrawals 8.1 18.9 21.6 27.0 24.3 37

e. To determine the quantity of 
consumptive water use 10.3 12.8 25.6 25.6 25.6 39

f. To assess the economic effects 
of water withdrawals 3.8 15.4 23.1 23.1 34.6 26

g. To assess the environmental 
effects of water withdrawals 17.5 32.5 15.0 25.0 10.0 40

h. To plan environmental 
mitigation or restoration 27.0 32.4 18.9 16.2 5.4 37

i. To monitor the terms of water 
allocation agreements that 
distribute water among multiple 
parties (such as states) 35.5 22.6 6.5 12.9 22.6 31

Providing 
answer 
(percent)

Number 
of 

respondents

74.5 47
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Q16. Which actions, with respect to federal collection and dissemination of data, would be most useful to your state? Rank each of the 
following actions from most useful (1st) to least useful (6th).

Q17. Are there other actions federal agencies could take to improve their collection and dissemination of water quantity data?

Q18. How much of your state's water is stored using facilities constructed, operated, or maintained by the federal government?

Q19. How likely is it that your state will add storage capacity within the next 10 years?

Q20. Has your state estimated the cost to add storage capacity?

Mean Ranking

Number 
of 

respondents

a. Collect data at more locations 1.3 45

b. Improve the accuracy of data 
currently being collected 3.8 45

c. Improve the timeliness of 
dissemination 3.3 45

d. Improve access to data 
previously collected (for 
example, historical) 3.8 45

e. Provide data in a more usable 
format 4.4 45

f. Provide more analyses of data 4.3 45

Providing 
answer 
(percent)

Number 
of 

respondents

57.4 47

Little or none 
(percent)

Less than half 
(percent)

About half 
(percent)

More than half 
(percent)

All or almost 
all 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

36.2 23.4 8.5 25.5 2.1 4.3 47

Very likely 
(percent)

Somewhat 
likely 

(percent)

Equally likely 
and unlikely 

(percent)

Somewhat 
unlikely 

(percent)
Very unlikely 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

36.2 19.1 10.6 12.8 21.3 0.0 47

Yes 
(percent)

No 
(percent)

Uncertain 
(percent)

Number 
of 

respondents

27.7 57.4 14.9 47
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Q21. Does your state plan to seek federal assistance for the addition of storage capacity?

Q22. What activities have federal agencies participated in during the past 5 years with respect to non-federal storage infrastructure in 
your state?

Q23. Within the last 5 years, has your state requested that a federal agency modify its operation of a federal storage facility to better meet 
the state's water management goals?

If 'yes' is checked (in Q23 above), please provide some examples of the types of changes requested and the agencies that you requested 
make the changes.

Definitely yes 
(percent)

Probably yes 
(percent)

Probably no 
(percent)

Definitely no 
(percent)

Uncertain 
(percent)

Number 
of 

respondents

23.9 30.4 23.9 4.3 17.4 46

Checked 
(percent)

Number 
of 

respondents

1. Planning of facilities 29.8 47

2. Reviewing plans for facilities 29.8 47

3. Operating and/or maintaining 
facilities 17.0 47

4. Constructing facilities 12.8 47

5. None of these activities 31.9 47

6. Uncertain 23.4 47

Yes, many 
times 
(percent)

Yes, a few 
times 

(percent)

Yes, but only 
once or twice 

(percent)
No 

(percent)

Our state 
does not have 

any federal 
storage 

facilities 
(percent)

Uncertain 
(percent)

Number 
of 

respondents

23.4 23.4 14.9 23.4 8.5 6.4 47

Providing 
examples 
(percent)

Number 
of 

respondents

86.2 29
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Q24. How much of your state's water is conveyed using facilities (for example, an aqueduct or canal) constructed, operated, or maintained 
by the federal government?

Q25. How likely is it that your state will add conveyance capacity within the next 10 years?

Q26. Has your state estimated the cost to add conveyance capacity?

Q27. Does your state plan to seek federal assistance for the addition of conveyance capacity?

Q28. What activities have federal agencies participated in during the past 5 years with respect to non-federal conveyance infrastructure in 
your state?

Little or none 
(percent)

Less than half 
(percent)

About half 
(percent)

More than half 
(percent)

All or almost 
all 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

68.1 19.1 2.1 8.5 0.0 2.1 47

Very likely 
(percent)

Somewhat 
likely 

(percent)

Equally likely 
and unlikely 

(percent)

Somewhat 
unlikely 

(percent)
Very unlikely 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

25.5 12.8 2.1 10.6 36.2 12.8 47

Yes 
(percent)

No 
(percent)

Uncertain 
(percent)

Number 
of 

respondents

19.1 74.5 6.4 47

Definitely yes 
(percent)

Probably yes 
(percent)

Probably no 
(percent)

Definitely no 
(percent)

Uncertain 
(percent)

Number 
of 

respondents

19.1 12.8 40.4 6.4 21.3 47

Checked 
(percent)

Number 
of 

respondents

1. Planning of facilities 29.8 47

2. Reviewing plans for facilities 31.9 47

3. Operating and/or maintaining 
facilities 4.3 47

4. Constructing facilities 10.6 47

5. None of these activities 44.7 47

6. Uncertain 17.0 47
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Q29. Has the lack of maintenance (e.g., repair or rehabilitation) of federal storage or conveyance facilities reduced water availability in your 
state within the last 5 years? 

If 'yes' is checked (in Q29 above), please provide example(s) of poor maintenance and how it affected water availability in your state.

Q30. Which actions would be most useful in helping your state meet its water management goals with respect to the storage and 
conveyance of water? Rank each of the following actions from most useful (1st) to least useful (6th).

Yes, many 
times 
(percent)

Yes, a few 
times 

(percent)

Yes, but only 
once or twice 

(percent)
No 

(percent)

Our state 
does not have 

any federal 
storage or 

conveyance 
facilities 
(percent)

Uncertain 
(percent)

Number 
of 

respondents

6.4 0.0 8.5 53.2 14.9 17.0 47

Providing 
examples 
(percent)

Number 
of 

respondents

85.7 7

Mean Ranking

Number 
of 

respondents

a. Improve the maintenance of federal facilities 4.8 44

b. Increase federal technical assistance for the 
planning, construction, operation, or maintenance 
of state storage and conveyance infrastructure 3.5 44

c. Increase federal financial assistance for the 
planning and construction of state storage and 
conveyance infrastructure 1.9 44

d. Increase federal financial assistance for the 
operation and maintenance of state storage and 
conveyance infrastructure 3.4 44

e. Seek more state input in operation of federal 
storage facilities 3.4 44

f. Streamline federal review processes of 
proposed state storage and conveyance facilities 4.0 44
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Q31. Are there other actions federal agencies could take to improve their participation in the planning, review, construction, operation, 
and/or maintenance of federal water storage and conveyance infrastructure?

Q32. What effect has each of the federal laws listed below had on water availability, for in-stream purposes, in your state within the past 
5 years?

Providing 
answer 
(percent)

Number 
of 

respondents

44.7 47

Greatly 
increased 

water 
availability 

(percent)

Somewhat 
increased 

water 
availability 

(percent)

Had no effect 
on water 

availability 
(percent)

Somewhat 
decreased 

water 
availability 

(percent)

Greatly 
decreased 

water 
availability 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

a. Clean Water 
Act 14.9 38.3 29.8 6.4 0.0 10.6 47

b. Coastal 
Zone 
Management 
Act 2.5 15.0 65.0 2.5 0.0 15.0 40

c. Endangered 
Species Act 0.0 34.0 27.7 14.9 4.3 19.1 47

d. Federal 
Power Act 2.2 24.4 33.3 15.6 0.0 24.4 45

e. Fish and 
Wildlife 
Coordination 
Act 0.0 21.7 37.0 8.7 2.2 30.4 46

f. Rivers and 
Harbors 
Appropriation 
Act 0.0 7.3 56.1 7.3 0.0 29.3 41

g. Safe 
Drinking Water 
Act 6.4 19.1 44.7 14.9 0.0 14.9 47

h. Wild and 
Scenic Rivers 
Acts 0.0 10.9 56.5 6.5 4.3 21.7 46

i. Wilderness 
Act 0.0 2.2 68.9 2.2 2.2 24.4 45
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Q33. What effect has each of the federal laws listed below had on water availability, for off-stream purposes, in your state within the past 
5 years?

Greatly 
increased 

water 
availability 

(percent)

Somewhat 
increased 

water 
availability 

(percent)

Had no effect 
on water 

availability 
(percent)

Somewhat 
decreased 

water 
availability 

(percent)

Greatly 
decreased 

water 
availability 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

a. Clean Water 
Act 6.5 17.4 23.9 37.0 2.2 13.0 46

b. Coastal 
Zone 
Management 
Act 0.0 7.7 64.1 10.3 0.0 17.9 39

c. Endangered 
Species Act 0.0 2.2 26.1 50.0 6.5 15.2 46

d. Federal 
Power Act 0.0 8.9 40.0 22.2 0.0 28.9 45

e. Fish and 
Wildlife 
Coordination 
Act 0.0 2.3 32.6 30.2 2.3 32.6 43

f. Rivers and 
Harbors 
Appropriation 
Act 0.0 4.9 56.1 7.3 2.4 29.3 41

g. Safe 
Drinking Water 
Act 8.7 19.6 43.5 10.9 2.2 15.2 46

h. Wild and 
Scenic Rivers 
Act 0.0 2.3 52.3 18.2 4.5 22.7 44

i. Wilderness 
Act 0.0 0.0 66.7 2.4 2.4 28.6 42
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Q34. Which actions would be most useful in helping your state fulfill the requirements of federal environmental laws while meeting its water 
management goals? Rank each of the following actions from most useful (1st) to least useful (4th).

Q35. Are there other actions federal agencies could take to help your state fulfill the requirements of federal environmental laws?

Q36. Does your state participate in an interstate compact or international treaty to allocate water among multiple parties?

Q37. About how much of your state's water is affected by an interstate compact and/or international treaty?

Mean Ranking

Number 
of 

respondents

a. Charge for the use of water from federal storage 
and conveyance facilities and use funds to help 
mitigate damage to environment from projects 4.0 46

b. Give the states more flexibility in compliance or 
administration of federal environmental laws 1.8 46

c. Improve coordination among federal agencies in 
implementing environmental laws 2.5 46

d. Seek more state input into development, 
revision and implementation of federal 
environmental laws 1.8 46

Providing 
answer 
(percent)

Number 
of 

respondents

40.4 47

Yes 
(percent)

No 
(percent)

Uncertain 
(percent)

Number 
of 

respondents

61.7 36.2 2.1 47

Little or none 
(percent)

Less than half 
(percent)

About half 
(percent)

More than half 
(percent)

All or almost 
all 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

20.7 44.8 0.0 31.0 3.4 0.0 29
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Q38. Within the last 5 years, have any federal agencies participated in the development, implementation or enforcement of an interstate 
compact affecting water availability in your state?

Q39. Within the last 5 years, have any federal agencies participated in the development, implementation or enforcement of an international 
treaty affecting water availability in your state?

Q40. Within the last 5 years, have federal agencies participating in the development, implementation, or enforcement of an interstate 
compact(s) and/or international treaty(ies) affecting water allocation fulfilled their responsibilities?

If 'one or more agencies' is checked (in Q40 above), please specify the agency(ies) and briefly describe how often responsibilities have not 
been fulfilled.

Checked 
(percent)

Number 
of 

respondents

1. Federal agency or agencies have participated in 
the development of an interstate compact(s) 17.2 29

2. Federal agency or agencies have participated in 
the implementation of an interstate compact(s) 58.6 29

3. Federal agency or agencies have participated in 
the enforcement of an interstate compact(s) 31.0 29

4. None of the above 17.2 29

Checked 
(percent)

Number 
of 

respondents

1. Federal agency or agencies have participated in 
the development of an international treaty(ies) 13.8 29

2. Federal agency or agencies have participated in 
the implementation of an international treaty(ies) 27.6 29

3. Federal agency or agencies have participated in 
the enforcement of an international treaty(ies) 27.6 29

4. None of the above 55.2 29

All agencies 
have fulfilled all 
responsibilities 
(percent)

One or more 
agencies have 

not fulfilled 
their 

responsibilities 
(percent)

Uncertain 
(percent)

Number 
of 

respondents

50.0 26.9 23.1 26

Providing 
answer 
(percent)

Number 
of 

respondents

100 7
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Q41. Does your state plan to propose, negotiate, or participate in a new interstate compact or international treaty within the next 5 years?

Q42. Which actions would be most useful in helping your state with respect to the development, enforcement, and implementation of 
interstate compacts and international treaties? Rank order each of the following actions from most useful (1st) to least to the least 
useful (6th).

Q43. Are there other actions that would be useful in helping your state with respect to the development, enforcement, and implementation 
of interstate compacts and international treaties?

Q44. Do any federal agencies hold or claim water rights in your state?

Definitely yes 
(percent)

Probably yes 
(percent)

Probably no 
(percent)

Definitely no 
(percent)

Uncertain 
(percent)

Number 
of 

respondents

13.8 24.1 37.9 13.8 10.3 29

Mean Ranking

Number 
of 

respondents

a. Better coordinate federal participation with the 
state 2.6 28

b. Better coordinate participation among federal 
agencies 2.8 28

c. Create a market-based allocation system for 
water shared by states 5.3 28

d. Develop alternative tools for resolving water 
allocation conflicts among states 3.0 28

e. Increase technical assistance to assist the 
states with development or implementation 2.8 28

f. Make it easier to amend or revise existing 
agreements 4.5 28

Providing 
answer 
(percent)

Number 
of 

respondents

41.4 29

Yes No Uncertain

Number 
of 

respondents

51.1 31.9 17.0 47
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Q45. Currently, about how much of your state's water is allocated to fulfill federal water rights?

Q46. If all federal claims to water in your state were quantified, about how much of your state's water would be allocated to fulfill these 
rights?

Q47. How important is the quantification of federal water rights to your state's ability to manage its water?

Q48. Within the last five years, has your state experienced any conflict between how a federal agency employed its water rights and your 
state's water management goals?

If 'yes' is checked (in Q48 above), please specify the agency(ies).

Little or none 
(percent)

Less than half 
(percent)

About half 
(percent)

More than half 
(percent)

All or almost 
all 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

50.0 37.5 0.0 4.2 0.0 8.3 24

Little or none 
(percent)

Less than half 
(percent)

About half 
(percent)

More than half 
(percent)

All or almost 
all 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

37.5 29.2 4.2 4.2 4.2 20.8 24

Very 
important 
(percent)

Somewhat 
important 
(percent)

Equally 
important and 

unimportant 
(percent)

Somewhat 
unimportant 

(percent)

Very 
unimportant 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

29.2 29.2 12.5 12.5 16.7 0.0 24

Yes, many 
times 
(percent)

Yes, a few 
times 

(percent)

Yes, but only 
once or twice 

(percent)

No, our state 
has not 

experienced 
any conflict 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

13.6 40.9 18.2 27.3 0.0 22

Providing 
answer 
(percent)

Number 
of 

respondents

93.8 16
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Q49. Do any tribal governments hold or claim water rights in your state?

Q50. Currently, about how much of your state's water is allocated to fulfill tribal water rights?

Q51. If all tribal claims to water in your state were quantified, about how much of your state's water would be allocated to fulfill these rights?

Q52. How important is the quantification of tribal water rights to your state's ability to manage its water?

Q53. Within the last five years, has your state experienced any conflict between how a tribal government employed its water rights and the 
state's water management goals?

If 'yes' is checked (in Q53 above), please specify the tribal government(s).

Yes 
(percent)

No 
(percent)

Uncertain 
(percent)

Number 
of 

respondents

52.2 41.3 6.5 46

Little or none 
(percent)

Less than half 
(percent)

About half 
(percent)

More than half 
(percent)

All or almost 
all 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

73.9 26.1 0.0 0.0 0.0 0.0 23

Little or none 
(percent)

Less than half 
(percent)

About half 
(percent)

More than half 
(percent)

All or almost 
all 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

45.8 25.0 0.0 4.2 4.2 20.8 24

Very 
important 
(percent)

Somewhat 
important 
(percent)

Equally 
important and 

unimportant 
(percent)

Somewhat 
unimportant 

(percent)

Very 
unimportant 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

37.5 12.5 12.5 8.3 25.0 4.2 24

Yes, many 
times 
(percent)

Yes, a few 
times 

(percent)

Yes, but only 
once or twice 

(percent)

No, our state 
has not 

experienced 
any conflict 

(percent)
Uncertain 
(percent)

Number 
of 

respondents

4.3 26.1 21.7 39.1 8.7 23

Writing 
comment 
(percent)

Number 
of 

respondents

83.3 12
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Q55. Which actions would be most useful in helping your state fulfill federal and tribal rights to water while meeting your state's water 
management goals? Rank each of the following actions from most useful (1st) to least useful (6th).

Q56. Are there other actions that federal agencies could take to help your state fulfill federal and tribal rights to water while meeting your 
state's water management goals?

Additional Comments: If you would like to make additional comments concerning any topic related to water availability, management, or 
use, please feel free to do so in the space provided.

Note: Question 54 was not included because it was used only for navigation purposes in the 
Web-based questionnaire.

Mean Ranking

Number 
of 

respondents

a. Better coordinate participation among federal 
agencies in the establishment and use of federal 
or tribal water rights 3.0 25

b. Clarify federal policy on tribal governments' 
authority to sell water rights 4.1 25

c. Improve the efficiency of water use, including 
increasing conservation when applicable, on 
federal and tribal lands 4.7 25

d. Increase financial and technical assistance to 
states for adjudication of federal and tribal water 
rights 2.9 25

e. Seek more state input into the use of federal or 
tribal water rights and potential effects on state 
water management goals 2.2 25

f. Streamline federal processes to quantify federal 
or tribal water rights 4.1 25

Providing 
answer 
(percent)

Number 
of 

respondents

38.7 31

Providing 
answer 
(percent)

Number 
of 

respondents

36.2 47
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